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TERMS1

ARAR
bgs
CD:QO
CERCLA

CFR
CSAP
DDQO
DOE
DQO
DSAP
Ecology
EPA
FS
HRR
MESC/MNA/IC

NCP

NPL

OU
PUREX
RAO
RAWP
RCRA
RDR
RI
Ri/FS
RL
ROD
RTD
SAP
SSSP
TBD
Tri-Parties

Tri-Party Agreement
VDQO
VSAP
WAC

applicable or relevant and appropriate requirement
below ground surface
confirmation data quality objective
Comprehensive Environmental Response, Compensation, and
Liability Act of 1980
Code of Federal Regulations
confirmatory sampling and analysis plan
design data quality objective
U.S. Department of Energy
data quality objective
design sampling and analysis plan
Washington State Department of Ecology
U.S. Environmental Protection Agency
feasibility study
high-resolution resistivity
maintain existing soil cover/monitored natural attenuation/
institutional controls
National Contingency Plan (40 CFR 300, "National Oil and
Hazardous Substances Pollution Contingency Plan")
National Priorities List (40 CFR 300, Appendix B, "National
Priorities List")
operable unit
Plutonium-Uranium Extraction (Plant or process)
remedial action objective
remedial action work plan
Resource Conservation and Recovery Act of 1976
remedial design report
remedial investigation
remedial investigation/feasibility study
DOE, Richland Operations Office
record of decision
removal, treatment, and disposal
sampling and analysis plan
site-specific field-sampling plan
to be determined
U.S. Department of Energy, U.S. Environmental Protection
Agency, Washington State Department of Ecology
Hanford Federal Facility Agreement and Consent Order
verification data quality objective
verification sampling and analysis plan
Washington Administrative Code
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METRIC CONVERSION CHART

Into Metric Units Out of Metric Units

If you know Multiply by To get If you 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 grams grams 0.0353 ounces (avoir)
pounds 0.454 kilograms kilograms 2.205 pounds (avoir)
tons (short) 0.907 ton (metric) ton (metric) 1.102 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., 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 (oF-32)*5/9 Centigrade Centigrade (0 C*9/5)+32 Fahrenheit

Radioactivity Radioactivity

picocurie 37 millibecquerel millibecquerel 0.027 picocurie

2
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1 1.0 INTRODUCTION

2 This Supplemental Work Plan consists of two volumes. Volume I contains the work plan,
3 overall sampling and analysis plan (SAP), and summary field activities to be implemented to
4 augment existing data and information for the Central Plateau. Volume II contains the detailed
5 sampling plans for individual waste sites or groups of waste sites to be investigated under this
6 work plan.

7 The 200 Areas (commonly called the Central Plateau) of the U.S. Department of Energy's
8 (DOE) Hanford Site (Hanford) currently are on the U.S. Environmental Protection Agency's
9 (EPA) National Priorities List (NPL) (40 CFR 300, "National Oil and Hazardous Substances

10 Pollution Contingency Plan," Appendix B, "National Priorities List,"), along with the 100, 300,
11 and 1100 Areas. An NPL site is identified as a site impacted by environmental contamination
12 from industrial waste materials posing real and/or potential threats to human health or the
13 environment. The Comprehensive Environmental Response, Compensation, and Liability Act of
14 1980 (CERCLA) and its implementing regulations, 40 CFR 300, "National Oil and Hazardous
15 Substances Pollution Contingency Plan" (NCP), direct the responses, either remedial or removal,
16 for cleanup of NPL sites. These responses to Hanford Site NPL listings are mandated under the
17 Hanford Federal Facility Agreement and Consent Order, known as the Tri-Party Agreement
18 (Ecology et al. 1989a, as amended), as directed by the DOE, Richland Operations Office (RL),
19 the EPA, and the Washington State Department of Ecology (Ecology), known as the Tri-Parties.

20 The CERCLA remedial action process has been identified as the appropriate response action for
21 waste sites on the Central Plateau. These waste sites have been organized into source operable
22 units (OU) for remedial actions, including the investigation and evaluation phases. In addition,
23 the groundwater under the Central Plateau has been organized into separate groundwater OUs.
24 The remedial actions for these groundwater OUs are being investigated and evaluated under
25 a separate CERCLA remedial action process.

26 One of the first remedial activities is the remedial investigations (RI) phase. As a result of
27 analyzing and evaluating the waste-site RIs performed to date and other existing data from the
28 source OUs on the Central Plateau, the Tri-Parties concluded that supplemental RI data are
29 needed to augment the existing data. The supplemental data are needed to support the evaluation
30 of remedial alternatives, which is conducted during the feasibility study (FS) phase of the
31 remedial action process. This document is an RI/FS supplemental work plan, which, along
32 with the associated SAP (Appendix A), supports the supplemental RI activities that RL, the EPA,
33 and Ecology have determined are necessary to make or augment remedial decisions for waste
34 sites on the Central Plateau of the Hanford Site.

35 in 1999, the Tri-Parties approved DOE/RL-98-28, 200 Areas Remedial Investigation/
36 Feasibility Study Implementation Plan - Environmental Restoration Program. This plan
37 detailed the strategy for a streamlined approach to collecting RI data on the Central Plateau
38 that relied on a process-based grouping of waste sites into OUs. The plan identified

1-1
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1 the use of RI/FS work plans to focus RI activities on a defined set of representative waste sites.1

2 Under DOE/RL-98-28, the decisions were to be made on the representative waste sites, thereby
3 streamlining and reducing costs for the RIs. Data on analogous sites would be collected
4 following the record of decision (ROD) and would be focused on defining the extent of
5 contamination, obtaining design data, and confirming that the analogous site conceptual model
6 was appropriately represented by the representative waste site.

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

9 . 200-CW-1 Gable Mountain Pond/B Pond and Ditches Cooling Water Waste Group
10 (DOE/RL-99-07, 200-CW-1 Operable Unit R/FS Work Plan and 216-B-3 RCRA TSD
11 Unit Sampling Plan)

12 * 200-CS-1 Chemical Sewer Waste Group (DOE/RL-99-44, 200-CS-1 Operable Unit
13 RI/FS Work Plan and RCRA TSD Unit Sampling Plan)

14 a 200-TW-1 Scavenged Waste Group/200-TW-2 Tank Waste Group/200-PW-5 Fission
15 Product-Rich Waste Group (DOE/RL-2000-38, 200-TW-1 Scavenged Waste Group
16 Operable Unit and 200-TW-2 Tank Waste Group Operable Unit RI/FS Work Plan).

17 In 2002, the Tri-Parties conducted a thorough review of the cleanup approach that was being
18 applied through DOE/RL-98-28 and identified improvements to accelerate cleanup of these
19 waste sites. As part of this improved approach to accelerating waste site cleanup, the Tri-Parties
20 agreed to consolidate the 23 process-based source OUs into 12 OU groups based on similarities
21 between contaminant sources (Tri-Party Agreement Change Packages M-13-02-01 and
22 M-15-02-01, approved in June 2002). To date, RI/FS work plans have been approved for the
23 above listed and for the following source OUs or OU groups:

24 . 200-CW-5 U Pond/Z-Ditches Cooling Water Waste Group, including 200-CW-2,
25 200-CW-4, and 200-SC-1 (DOE/RL-99-66, Steam Condensate/Cooling Water Waste
26 Group Operable Units RI/FS Work Plan; Includes: 200-CW-5, 200-CW-2, 200-CW-4,
27 and 200-SC-1 Operable Units)

28 * 200-PW-2 Uranium-Rich Process Waste Group/200-PW-4 General Process Waste Group
29 (DOE/RL-2000-60, Uranium-Rich/General Process Condensate and Process Waste
30 Group Operable Units RI/FS Work Plan and RCRA TSD Unit Sampling Plan; Includes
31 200-PW-2 and 200-PW-4 Operable Units)

Waste sites are combined into groups of sites with similar location, geology, waste-site history, contaminants, etc.
Within each group, one or more representative waste sites is selected for comprehensive field investigations,
including sampling. Findings from site investigations at representative waste sites then are applied to other waste
sites in the waste group that were not characterized. Sites for which field data have not been collected are assumed
to have similar or "analogous" characteristics to the site that was characterized. Investigations to confirm the
analogous relationships, rather than full characterization, would be performed at the sites not selected as
representative.

1-2
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I * 200-LW-1 200 Area Chemical Laboratory Waste Group/200-LW-2 300 Area Chemical
2 Laboratory Waste Group (DOE/RL-2001-66, Chemical Laboratory Waste Group
3 Operable Units R1/FS Work Plan, Includes: 200-LW-1 and 200-LW-2 Operable Units)

4 . 200-MW-1 Miscellaneous Waste Group (DOE/RL-2001-65, 200-MW-1 Miscellaneous
5 Waste Group Operable Unit RI/FS Work Plan)

6 . 200-PW-I Plutonium/Organic Rich Process Waste Group/200-PW-3 Organic Rich
7 Process Waste Group/200-PW-6 Plutonium Fission Product-Rich Process Waste Group
8 (DOE/RL-2001 -01. Plutonium/Organic-Rich Process Condensate/Process Waste Group
9 Operable Unit RI/FS Work Plan, Includes: 200-PW-1, 200-PW-3, and 200-PW-6

10 Operable Units).

I 1 RL conducted Rs in accordance with the approved work plans. The RIs conducted through
12 fiscal year 2006 are summarized in Table 1-1. In addition to the RI data collected under the
13 approved work plans, data have been collected under other programs at the Hanford Site. These
14 data also are useful in assisting the decision-making process. Data collected during the Ris and
1 5 other programs were reported and evaluated through RI reports and FSs. Proposed plans were
16 developed to support public review of the RI/FS process and the proposed remedial alternatives.

I7 Dulrng the regulatory agency review of the Central Plateau RI reports and FSs, a need for
IS additional data above that identified in the approved RI/FS work plans was identified by EPA
19 and Ecology in response to stakeholder input. The Tri-Parties undertook a supplemental data
10 quality objectives (DQO) process in fiscal years 2005 and 2006 to evaluate data needs and to

21 reach agreement on a path forward for supplemental data collection that would augment the RI
22 and other data already collected. The elements of the DQO are integrated into this work plan,
23 SAP (Appendix A), and other supporting appendices.

24 Table I-I provides a summary of the documentation status of Central Plateau waste-site source
25 01s on the environmental remediation pathway.

Table I - 1. Summary of Operable Unit Status. (2 Pages)

Operable Unit Work Plan RI Remedial Investigation Feasibility Study
___ ___comaplete? Report

200-(S- I DOIRL-9-44. Yes DOEklR-2004- 17. DOE/RL-2005-63, Draft A
exvismon i0, approved Revision 0 submitted submitted March 2006

October 2000 January 2(5)5 Revision I Revision 0 pending
pending

200w( -200-(W-3, DOE/RL-99-07, Yes DOE/RL-2000-35. DOE/RL-2002-69, Draft A
20 N 0?11 Revision 0, approved Revision 0 approved submitted March 2003:

December 2000 March 2001 Draft B pending

2(-.. 2004w~ DOE/RL-99-66, Yes DOE/RL-2003- I1, DOE/RL-2004-24, Draft A
200w4 20-SC- Revision 0. approved Revision 0 conditionally submitted October 2004;

August 200'3 approved October 2004 Draft B pending

1-3
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Table 1-1. Summary of Operable Unit Status. (2 Pages)

Operable Unit Wqrk Pla Coup 1et? Eemedia f1 gatio4 Feasb___ty St _

200-LW-I, 200-LW-2 DOE/RL-2001-66, Yes DOEIRL-2005-61, Draft A Not yet issued
Revision 0, approved submitted February 2006;
August 2002 Revision 0 pending

200-MW-I DOE/RL-2001-65, Yes DOE/RL-2005-62, Draft A Not yet issued
Revision 0, approved submitted April 2006;
July 2002 Revision 0 pending

200-PW-1, 200-PW-3, DOE/RL-2001-0I, Yes DOE/RL-2006-51, Draft A Not yet issued
200-PW-6 Revision 0, approved submitted October 2006;

August 2004 Revision 0 pending

200-PW-2, 200-PW-4 DOE/RL-2000-60, Yes DOE/RL-2004-25, Draft A DOE/RL-2004-85, Draft A
Revision 1, approved submitted June 2004; submitted May 2006;
September 2004 Revision 0 pending Draft B pending

200-TW- 1, 200-TW-2, DOE/RL-2000-38, Yes DOE/RL-2002-42, DOE/RL-2003-64, Draft A
200-PW-5 Revision 0, approved Revision 0 approved submitted March 2004;

May 2001 provisionally March 2004 Draft B pending

200-UR-1 DOE/RL-2004-39, Partially Not yet issued Not yet issued; however,
Revision 0 submitted DOE/RL-2004-39 includes
May 2005; Revision I an engineering evaluation
pending and cost analysis for the

majority of the sites

200-IS-1 DOE/RL-2002-14, No Not yet issued Not yet issued
Revision 0 submitted
May 2004; Revision I
pending

200-SW-1/2 DOE/RL-2004-60, Partially Not yet issued Not yet issued
Draft A submitted
December 2004, Draft B
pending

NOTE: This table does not include all the source operable units or the groundwater operable units.
Full reference citations for these documents are located in Chapter 7.0.

To support the assessment of supplemental data needs, the Tri-Parties grouped waste sites into
seven conceptual model groups (Model Groups 1 through 7 [see Section 2.1 for descriptions of
the model groups]) that are based on risk pathways. These pathways are a function of the type
and location of contaminants within, beneath, and around the waste sites. For example, shallow
sites have different pathways for exposure than do sites with deeper contamination. The model
groups provided a convenient method for determining types and locations of supplemental data
needed to support decision making.

One of the conceptual model groups identified, Model Group 1, contains waste sites with
shallow or readily addressed contamination for which the Tri-Parties agreed decision making is
straight forward and supplemental data are not required prior to decision making
(Ecology et. al. 2006, Hanford Federal Facility Agreement and Consent Order Changes to
Central Plateau Waste Site and Groundwater Remediation Milestones [including Tentative
Agreement on Negotiations, Introduction, Federal Facilities Agreement and Consent Order
Change Control Form M-15-16-02. M-13-06-01, P- 1-06-01, C-06-02]). This model group
includes approximately 350 waste sites (i.e., 40 percent of the total Central Plateau waste sites).

1-4
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I These sites are being assigned to two new OUs. Waste sites in Model Group 1 for which
2 Ecology has authority are now included in the new 200-MG-I OU; EPA sites are in the new
3 200-MG-2 OU. A Tri-Party Agreement milestone has been identified in the Change Package for
4 submittal of an FS for these sites. Therefore, these Model Group 1 waste sites are not included
5 in the scope of this work plan. The majority of these sites are likely candidates for the removal,
6 treatment, and disposal (RTD) remedy, the no-action remedy, or the maintain existing soil
7 cover/monitored natural attenuation/institutional controls (MESC/MNA/IC) remedy. After the
8 remedy implementation for wastes sites in Model Group 1, further characterization will be
9 conducted for these waste sites to confirm that agreed-upon cleanup levels have been achieved.

10 The remaining model groups are discussed later in this work plan (Section 2.2).

11 The need for supplemental data led the Tri-Parties to propose changes to the milestones for
12 completing the CERCLA RI/FS process for the Central Plateau source OUs
13 (Ecology et. al. 2006). The proposed milestone changes modify the sequencing for collecting
14 RI data and for producing the subsequent RI/FS documents leading to remedial decisions. The
15 proposed milestone changes allow additional time in the RI/FS milestone schedules to support
16 the supplemental data-collection activities. This approach is intended to provide greater
17 confidence that cleanup decisions are protective of human health and the environment.

18 1.1 PURPOSE AND SCOPE

19 The primary purposes of this document are to (1) identify supplemental data-collection activities
0 that have been determined by the Tri-Parties to be needed to support completion of the RI/FS

21 process leading to final, RODs for the OUs addressed by this work plan; and (2) to provide RIl/FS
22 work plan- and SAP-level direction for implementing the activities in the field. This RI/FS work
23 plan provides the strategy for completing the RI/FS process under the proposed Tri-Party
24 Agreement changes.

25 The scope of the document is to define and implement the supplemental RI for Model Groups 2
26 through 7, which include waste sites from the following source OU/OU groups:

27 200-CW-1
28 0 200-CW-2, 200-CW-4, 200-CW-5, and 200-SC-1
29 o 200-LW-1 and 200-LW-2
30 0 200-MW-1
31 e 200-PW-1, 200-PW-3, and 200-PW-6
32 e 200-PW-2 and 200-PW-4
33 200-TW-1 and 200-PW-5
34 - 200-TW-2.

1-5
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I Several other Central Plateau source OUs are not included in the scope of this RI/FS work plan.
2 These OUs are on separate RI/FS paths as follows.

3 . 200-SW-1 and 200-SW-2 - A DQO process is being conducted for this OU to support
4 revision of an existing Draft A RI/FS work plan (DOE/RL-2004-60, 200-SW-1
5 Nonradioactive Landfills and Dumps Group Operable Unit and 200-SW-2 Radioactive
6 Landfills and Dumps Group Operable Unit Remedial Investigation/Feasibility Study
7 Work Plan).

8 . 200-IS-1 - Similar to 200-SW-1/-2, a DQO is being conducted to support revision of the
9 existing RI/ES work plan (DOE/RL-2002-14, Tanks/Lines/Pits/Boxes/Septic Tank and

10 Drain Fields Waste Group Operable Unit RI/FS/Work Plan and RCRA TSD Unit
11 Sampling Plan; Includes 200-IS-1 and 200-ST-1 Operable Units).

12 * 200-BC-1 - This is a new OU that consists of the waste sites in the BC Cribs and
13 Trenches Area. A treatability test and other activities are planned for this OU to support
14 completion of the RI/FS process in this area.

15 * 200-CW-3 - These waste sites are currently included in the 100/200/300 Areas remaining
16 sites ROD (EPA/ROD/R1 0-99/039, Interim Action Record ofDecision, 100-BC-1,
17 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 100-FR-Z 100-HR-1, 100-HR-2, 100-KR-1,
18 100-KR-2, 100-IU-1, 100-IU-6, and 200-CW-3 Operable Units, Hanford Site, Benton
19 County, Washington) and associated remedial action work plans (RAWP). Planning to
20 remediate four of these sites is currently underway. The other three 200-CW-3 waste
21 sites will be remediated in the future. Because the 100/200/300 Areas remaining sites
22 ROD is considered an interim ROD, the seven 200-CW-3 waste sites will be included in
23 the 200-MG-2 ROD to obtain the final decision on these sites.

24 . 200-CS-1 - These sites have been evaluated in a Draft A FS (DOE/RL-2005-63,
25 Feasibility Study for the 200-CS-1 Chemical Sewer Group Operable Unit), which is
26 being revised.

27 In addition, the sites included in Model Group 1, the shallow, straightforward remediation sites,
28 will be assigned to two new Central Plateau source OUs: 200-MG-1 and 200-MG-2. These two
29 new OUs will include sites from most of the previously identified source OUs. Each of these
30 new Model Group 1 OUs will be addressed under a separate FS and/or proposed plan and are not
31 included in the scope of this RI/FS work plan.

32 1.2 ORGANIZATION OF WORK PLAN

33 This RI/FS work plan is developed in accordance with EPA guidance (EPA/540/G-89/004,
34 Guidance for Conducting Remedial Investigations and Feasibility Studies under CERCLA,
35 Interim Final, OSWER 9355.3-01) and with existing approved RI/FS work plans. This
36 supplemental work plan is presented in two volumes (Volume I and Volume II).

37 Volume I contains the work plan and the supplemental appendices that capture the appropriate
38 information common to all Central Plateau OUs and waste sites. A key element of Volume I is

1-6
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I the overall SAP (Appendix A). This SAP includes a field-sampling plan that provides the
2 sampling strategy for a range of sampling techniques that could be used to obtain the
3 supplemental data. This SAP also provides a quality assurance project plan that will be used to
4 ensure that the data collected meet the appropriate quality assurance and control requirements.
5 The SAP will support all supplemental sampling activities. Volume I also includes appendices
6 that:

7 0 document refinement of applicable or relevant and appropriate requirements (ARAR)
8 originally identified in DOE-RL-98-28 (see Appendix B)

9 . provide results of the DQO activities and summarize the data-collection activities
10 identified by the Tri-Parties

I I provide the basis for determining analytical detection levels based on ARARs.

12 Volume I is considerec a primary document under the Tri-Party Agreement, requiring DOE,
1 3 EPA, and Ecology approval.

14 Volume II of this RI/FS work plan is intended to include addenda that contain site-specific
15 field-sampling plans (SSSP) for each waste site to be investigated. Addendum 1 in Volume II of
16 Revision 0 of this work plan includes the near-term (approximately the next 2 years)
17 field-investigation activities. Future addenda to Volume II will be developed to provide SSSPs
18 for the remaining waste sites to be investigated under this work plan. Each SSSP will be
' 9 developed for an individual waste site or group of waste sites under one lead agency. These
20 SSSPs will contain the detailed sampling strategies, such as number and location of samples,
21 anal ytes, and sampling and analytical methods. Each addendum will be considered a primary
22 document under the Tri-Party Agreement and will require approval from the DOE and the lead
23 regulatory agency for the OU associated with the waste site or group of waste sites to be
24 investigated. As the remaining SSSPs are developed and approved to support completion of the
25 supplemental RI activities, new addenda will be incorporated into Volume I.

26 Table 1-2 summarizes the individual waste sites where the Tri-Parties have identified the need
27 for supplemental RI and includes the OU, the assigned model group number, the planned
28 data-collection activities, and the location of the site-specific sampling details for each waste
29 site.

30 The process associated with this RI/FS work plan is based on Figure 1-1. As supplemental RI
31 information is gathered, the information is evaluated wo determine if it provides sufficient
32 understanding of the waste-site conceptual model to support decision making. For the majority
33 of the waste sites and OUs, the supplemental activities identified in Table 1-2 and in Appendix C
34 are considered sufficient to complete the RI/FS process to reach final RODs. Following
35 supplemental data-collection activities, the Tri-Parties will review the data. If supplemental data
36 are considered insufficient to reach a final ROD, then the Tri-Parties will determine the need for
37 a follow-on DQO to support subsequent sampling.

is
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Table 1-2. Supplemental Roll Up 2 through 7 - by Operable Unit. (5 Pages)

________ SupplementaI Data-Coecton Ativdt--,-s

Wastesite Operable M d GeopyculWasteSiteUnit Model #LDepIhalow DrSve Tt ts Lgngj HRj a lnl>a
Boreholes e* ota Pinth E-n

Boreholes

216-A-25 200-CW-l 5 2 No Model Group 5 SAP

216-13-3 200-CW-1 5 6+ No Model Group 5 SAP

216-S-16P 200-CW-2 5 21 No Model Group 5 SAP
216-S-17 200-CW-2 5 15 No Model Group 5 SAP

UPR-200-W-124 200-CW-2 5 3 No Model Group 5 SAP
216-T-4B 200-CW-4 5 4 No Model Group 5 SAP

216-U-10 200-CW-5 5 1 (140 ft) 8 3 No Model Group 5 SAP

216-U-I I 200-CW-5 5 14 No Model Group 5 SAP

200-CW-I Total (M-015-38B, 05/31/2009) 0 1 73 3 0 0

216-A-30 200-SC-1 6 1 Yes Volume 11, Addendum I

216-A-37-2 200-SC-l 6 299-E25-21, Yes Volume II, Addendum I
299-E25-23,
299-E25-24

216-13-55 200-SC-1 6 6 299-E28-13 No Volume II, Addendum I

216-S-5 200-SC-1 6 Yes Volume II, Addendum I

216-S-6 200-SC-1 6 1 Yes Volume 11, Addendum I
216-T-36 200-SC-1 6 * TBD Complete Volume II, Addendum I
200-CW-5 Total (M-015-40D, 4/30/2008) 2 2 6 0 4 8
216-T-27 200-LW-1 2 299-WI4-53 Yes TBD

216-T-28 200-LW-1 2 Yes TBD

216-T-34 200-LW-I 6 Yes TBD

216-T-35 200-LW-I 6 299-W]I-18 Yes TBD

216-A-15 200-LW-2 2 Vent riser, if Complete
possible TBD

216-B-10A 200-LW-2 2 Yes
(opportunistic) TBD

216-B-6 200-LW-2 2 1* Yes TBD

00

0
C

C
C
-4
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Tahln 1-? Supplemental Roll I In through 7 by Operable Unit. (5 Pages)

_____Supple talDta-Coect __n Atv ___

Opeiroble Gepyia rswl oSt-S e
Waste Site Opral Model # Deep Shallow Drbve s Lngging ofsHRR m ltpeelfte

216-T-8 200-LW-2 6 2 No TBD

-Z2-LW-Z 6 es TED
i.2 7 00-LW- I 6 299-Wl5-204 No

moisture log TBD

216-Z-7 200-LW-2 4 Neutron in Yes
W15-62, -63,
-64, -76. -77,

and -78 TBD

200-LW-1/200-LW-2 Total (M-015-46B, 2 1 3 0 9 9
12/31/2011)
200-E-102 200-MW-I 4 Complete 216-A-4/200-E-102 SAP

216-A-2 200-PW-3 4 I Complete 216-A-2/216-A-21 SAP

216-A-21 200-MW-1 6 Complete 216-A-2/216-A-21 SAP

216-A-4 200-MW-I 4 1 Complete 200-MW-1 RI/FS Work

Plan; 216-A-4/200-E-102
I SAP

216-R-4 200-MW-l 2 Log reverse Yes
well if possible (opportunistic)

200-MW-1 Total (M-015-44B, 12/31/2008) 2 0 2 0 1 2

216-A-24 200-PW-3 6 Yes TBD

216-A-31 200-PW-3 2 Complete TBD

216-A-7 200-PW-3 6 299-E25-54 Yes TBD

216-A-8 200-PW-3 6 Yes TBD

200-PW-1 Total (M-015-45B, 9/30/2007) 0 0 0 0 1 3

216-A-10 200-PW-2 2 Yes TED

216-A-I19 200-PW-2 6 Yes TBD

216-A-36A 200-PW-2 2 Complete TBD

216-A-36B 200-PW-2 2 Yes TBD

'0

0

t-J
C
a

C
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Table 1-2. Supplemental Roll Up 2 through 7 - by Operable Unit. (5 Pages)

_Ssppltmetai Data-Collection ,Actv

WasteSte Operable MDep SGeophysical Crosswalk to Site-Specific
Waste Ste Unit Model # ee hl i Logging of SampingDetails

Boreholes Boreholes P6s Existing
Boreboles

216-A-5 200-PW-2 2 1 Complete TBD

216-B-12 200-PW-2 2 1* Yes TBD

216-C-1 200-PW-2 6 1* Yes TBD

216-S-1&2 200-PW-2 4 1 2 W22-67 Yes TBD

216-A-37-1 200-PW-4 6 Yes TBD

216-A-45 200-PW-4 2 299-E7-12, Yes
-13, -53, and

-54 TBD

200-PW-2/200-PW-4 Total (M-015-43D, 4 0 3 0 5 9
12/31/2010)
216-B- I1A&B 200-PW-5 6 Yes* TBD

216-B-50 200-PW-5 2 Yes* TBD

216-13-57 200-PW-5 2 Yes* TBD

216-B-62 200-PW-5 6 299-E28-85, No
299-E28-86,
299-E28-87.
299-E28-88,
299-E28-90;
299-E28-18

and
299-E28-21, if

possible TBD

216-S-13 200-PW-3 2 1 299-W22-21 Yes TBD

216-S-21 200-PW-5 2 299-W23-63 No TBD
216-S-9 200-PW-5 6 299-W22-25, Yes

299-W22-26 TBD
216-B-42 200-TW-l 6 1 Yes* TBD
216-B-43 200-TW-I 2 2* Yes* TBD
216-B-44 200-TW- I 2 Yes* TBD
216-3-45 200-W- 2 Yes* TBD

a



Table 1-2 Siipplemental Roll Ip 2 through 7 -by Operable Unit. (5 Pages)

Supplemedaift Data-Coltecton Actites

Operable Geophyslca Crosswalk to SIte-Specific
Waste Site it el Deep haw Loig

Boreheles Borcbles PoitEsT

216-B-46 200-TW- 2 Yes* TBD

216-B-48 200-TW-l 2 Yes* TED

216-B-49 200-TW-1 2 Yes* TBD

216-BY-201 200-TW-1 7 Yes* TBD

216-T- 18 200-TW-1 4 4 Yes TBD

216-T-19 200-PW-1 6 1 Yes TBD

216-T-26 200-TW-1 2 Yes TBD

UPR-200-E-9 200-TW-1 6 Yes*
(Opportunistic) TBD

200-TW-1/200-PW-5 Total (M-015-42D, 5 0 5 0 11 18
12/31/2011)

200-E-45 200-TW-2 7 Yes* TBD

200-W-52 200-TW-2 4 Complete TBD

216-B-35 200-TW-2 6 Yes* TBD

216-13-36 200-TW-2 6 Yes* TBD

216-13-37 200-TW-2 6 Yes* TBD

216-13-38 200-TW-2 6 Yes* TBD

216-13-39 200-TW-2 6 Yes* TBD

216-B-40 200-TW-2 6 Yes* TBD

216-B-41 200-TW-2 6 Yes* TBD

216-B-7A&B 200-TW-2 4 3 E33-18 Yes* TBD

216-B-S 200-TW-2 6 2* Yes* TBD

216-T-14 200-TW-2 6 Complete TBD

216-T-15 200-TW-2 6 4 Complete TBD

216-F- 16 200-TW-2 6 Complete TBD



Table 1-2. Supplemental Roll Up 2 through 7 - by Operable Unit. (5 Pages)

Supplemental Data-Collection Activities

Operable Geophysical Crosswalk to Sit-pecific
Waste Site Unit Model Deep Shallow Drive T Logging of - Samplng Details

Boreholts Boreholes Points Existing
Boreholes

216-T- 17 200-TW-2 6 Complete TBD

216-T-21 200-TW-2 6 Yes TBD

216-T-22 200-TW-2 6 Yes TBD

216-T-23 200-TW-2 6 Yes TBD

216-T-24 200-TW-2 6 Yes TBD

216-T-25 200-TW-2 6 Yes TBD

216-T-3 200-TW-2 7 1 Yes
(opportunistic) TBD

216-T-32 200-TW-2 4 4 Complete TBD

2 16-T-5 200-TW-2 4 4 Complete TBD

216-T-6 200-TW-2 4 4 Yes TBD

216-T-7 200-TW-2 4 * 1 Complete TBD

241-T-361 200-TW-2 4 Complete TBD

200-TW-2 'otal (M-015-42E, 12/31/2011) 4 21 0 1 17

Supplemental Work Plan Total 19 5 113 3 32 66

* Denotes work activities or wells planned by Groundwater Project. For wells, data will be collected in the vadose zone to support evaluation of waste sites.

HRR = high-resolution resistivity
SAP = sampling and analysis plan.
TBD = to be determined.
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Figure 1-1. Central Plateau Supplemental Investigation Process Flow.

Supplemental
Supplemental +o Work Plan,

Volume I

Supplemental
Work Plan,
Volume II

W ork Plan 
F inal,

Decision
Sampling and
Analysis Plan and
Supporting
Appendices

Site-Specific Field- Proposed Plan

Sampling Plans and Publi
Process

Review Prepare/
Existing and Revise
Supplemental Feasibility

Data Studies

If Needed,
Conduct

Follow-on
Data Quality

Objectives

NOTE: Solid lines indicate normal supplemental process leading to final decisions.
Dashed lines indicate potential process for some waste sites and/or operable units.
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1 2.0 BACKGROUND AND SETTING

2 This chapter indicates where geologic setting and general vadose-zone conditions for the Central
3 Plateau have been discussed in other Central Plateau remedial action documents. The
4 Implementation Plan (DOE/RL-98-28) provides preliminary information on the background and
5 setting for the source OUs in the Central Plateau. The subsequent approved RI/FS work plans
6 (see Fable 1- 1) contain source OU-specific and representative waste-site information on
7 topography, geology, hydrogeology, the vadose zone, groundwater, process history, discharge
8 history, and environmental setting. In addition, other supporting documents present information
9 on the environmental setting and on the ongoing ecological risk assessment efforts for the

10 Central Plateau (see Chapter 7.0, References).

II Char ic 2.0 in each of the previously approved RI/FS work plans provides information such as
12 the background and setting for the Central Plateau operations, the processes that discharged
13 w aste to the Central Plateau waste sites, geologic and hydrogeologic setting, and groundwater
14 information.

15 2.1 CONCEPTUAL MODEL GROUPS

16 As irdicated in Chapter 1.0, the Tri-Parties undertook an activity in fiscal years 2005 and 2006 to
17 evaltaic data needs and to reach agreement on a path forward for supplemental data collection

3 that would augment the data already collected. The initial step in this activity was to bin waste
t9 sites, based on an updated understanding gained from the Rls performed under the approved
20 RI/f:S w )rk plans, irrespective of their assigned source OUs. The Tri-Parties identified seven
21 bins i.e., model groups); each bin contained waste sites with similar features regarding
22 contaminant distribution and potential risk pathways. Model Groups 2 through 7 are addressed
23 in this work plan; Model Group I is not included, as discussed in Chapter 1.0.

24 2.2 DESCRIPTIONS OF MODEL GROUPS

25 Table 1-2 provides a listing of the waste sites and their associated model groups. Table C-2 in
26 Appendix C provides additional details on the existing information and planned data-collection
27 activities at the individual waste sites. Model Groups 2 through 7 are described in detail as
28 follows (areas of anticipated contamination are highlighted in yellow).

29 * Model Group 2, Deep Sites (e.g., 216-B-43 through Model Group 2

30 216-B-50 Cribs, also known as the BY Cribs): Sites are
31 characterized by deeper contamination (generally below
32 4.6 n ( 15 ft) bel: w ground surface [bgs]), as depicted on
33 the rhoht. These sites do not pose risk to human or
34 ecological receptors for the 0 to 4.6 in (I 5-ft) zone,
35 however, deeper contaninants likely are presert and may

pose risk to groundwater and potential future intruders.
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1
2
3
4
5

6

7

8

9

10
11
12
13
14
15
16
17

18

19

20

21

22
23
24
25
26
27
28
29
30
31
32

Model Group 3

" Model Group 3, Large-Area Plutonium Sites (i.e., Z Ditches):
This group consists of the Z Ditches and associated sites. These
sites are characterized as large sites with shallow transuranic
contamination (generally less than 4.6 m (15 ft] bgs), as depicted
on the right.

* Model Group 4, Small and Medium Plutonium Sites
(e.g., 216-Z-9 Trench, 216-Z-lA Tile Field): Sites are
characterized by transuranic contamination, which tends to be
present deeper than in Model Group 3 but much smaller in extent,
as depicted on the right. These sites may pose risks to human
and/or ecological receptors, risk to groundwater, and risk to
potential intruders. A subset of these sites is associated with
organic (e.g., carbon tetrachloride) contamination.

Model Group S

15 ft bgs

34

2-2

Model Group 4

\w.ste se

. Model Group 5, Large Ponds (e.g., 216-A-25 Gable Mountain
Pond, 216-U-10 U Pond): This group consists of the large
cooling-water ponds that generally are located around the outer
perimeter of the 200 Areas. These ponds tend to have shallow,
low-concentration contamination, generally associated with the
deeper areas of the pond bottoms, as depicted on the right.
A supplemental sampling strategy was identified for these sites, as
documented in a standalone SAP (DOE/RL-2006-57, Sampling
and Analysis Plan for Supplemental Remedial Investigation
Activities at Model Group 5, Large Area Ponds, Waste Sites). The
SAP is included by reference into this RUFS work plan.
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. Model Group 6, Shallow and Deep Sites (e.g., 216-T-14
through 216-T-17 Trenches): Sites are characterized by both
deep and shallow contamination. Site contaminants may pose
risk to human and ecological receptors, potential future
intruders, and the groundwater, as depicted on the right.

Model Group 6

N*;:

* Model Group 7, Unique Conceptual Model Sites (e.g., 216-B-5 Reverse Well,
200-E-45 Health Instrument Shaft): This group consists of miscellaneous sites that
have unique conceptual models because of unque construction, waste discharge, or other
characteristics. This model group only contains five waste sites, which the Tri-Parties
believed were unique enough that they did not fit with any of the other model groups.
The waste sites in this model group include three reverse wells, a settling tank, and a
health instrument shaft. The settling tank and instrument shaft are associated with waste
sites from other model groups. The reverse wells discharged effluent deeper in the
vadose zone than other sites, such as cribs or trenches.

2-3
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7

8

9

10

11
12
13
14
15
16
17
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1 3.0 SUPPLEMENTAL UPDATE TO INITIAL EVALUATION

2 Under CERCLA, an initial evaluation identifies the waste generating processes, discharge
3 information (such as volumes and inventories), the understanding of the nature and extent of
4 contamination, potential regulatory drivers, potential remedial alternatives, and risk pathways
5 that lead to conceptual site models of the contamination problem being addressed. Initial
6 evaluations are provided for OUs and for associated representative sites in the approved work
7 plans (Table 1-1). For purposes of this work plan, the initial evaluation builds from the approved
8 work plans and provides updates, as necessary, to elements that impact the evaluation of the need
9 for supplemental Ris. The evaluation takes into account the potential ARARs, remedial action

10 objectives (RAO), and potentially viable remedial alternatives. This chapter provides an
11 up-to-date preliminary risk assessment summary for the model groups under supplemental
12 characterization.

13 3.1 POTENTIAL APPLICABLE OR RELEVANT
14 AND APPROPRIATE REQUIREMENTS

15 Potential ARARs are developed during the RI/FS process to ensure that the substantive portions
16 of pertinent environmental regulations are included in the remedial evaluation process. The
17 Implementation Plan (I)OE/RL-98-28) provided a starting position for development of potential
18 ARARs for Central Plateau source OUs. Since the Implementation Plan was issued, the current

9 draft FSs have revised those sets of ARARs to reflect the remedial alternatives that may be
20 selected and the conditions that may be encountered when a particular remedial alternative is
21 implemented. The potential ARARs form the basis for determining cleanup levels to which
22 contaminants must be remediated to protect human health and the environment.

23 For the purposes of this work plan, ARARs have been developed to help in establishing
24 analytical detection limits that are needed to ensure that appropriate cleanup levels can be
25 achieved. These ARARs are a compilation of the pertinent ARARs that have been developed for
26 the individual Central Plateau source OU FSs and are located in Appendix B.

27 3.2 REMEDIAL ACTION OBJECTIVES

28 The RAOs are general descriptions of what the remedial action is expected to accomplish
29 (i.e., medium-specific or site-specific goals for protecting human health and the environment).
30 The RAOs are narrative statements, defined as specifically as possible, and usually address the
31 following variables:

32 e Media of interest (e.g., contaminated soil, solid waste)
33 a Types of contaminants (e.g., radionuclides, inorganic, organic chemicals)
34 a Potential receptors (e.g., humans, animals, plants)
35 G Possible exposure pathways (e.g., external radiation, ingestion).

3-1
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I A preliminary set of RAOs has been developed for use in the Central Plateau OU-related
2 activities, because waste sites located in the Central Plateau generally have similar future land
3 uses, chemical and radiological contamination, exposure pathways and receptors, and media of
4 concern. Each source OU FS will develop a specific set of RAOs that will be tailored for
5 protection of human health and the environment from the nature and extent of contamination
6 from the waste sites. The RAOs to be used for Central Plateau source OUs that are particularly
7 pertinent to establishing appropriate cleanup levels (and the associated analytical detection
8 levels) are as follows (other RAOs have been identified, but do not lead to development of
9 numerical detection limits).

10 - RAO 1 - Prevent unacceptable risk to human health and ecological receptors from
11. exposure to soils and/or debris contaminated with nonradiological constituents at
12 concentrations above the industrial-use criteria, as defined in WAC 173-340-745(5),
13 "Soil Cleanup Standards for Industrial Properties," "Method C Industrial Soil Cleanup
14 Levels," for human health, or the screening criteria in WAC 173-340-7493,
15 "Site-Specific Terrestrial Ecological Evaluation Procedures," for ecological receptors.

16 a RAO 2 - Prevent unacceptable risk to human health and ecological receptors from
17 exposure to soils and/or debris contaminated with radiological constituents by

18 - Preventing exposure to radiological constituents at concentrations that will cause a
19 dose-rate limit of 15 mrem/yr above background for industrial workers
20 (EPA/540/R-99/006, Radiation Risk Assessment At CERCLA Sites: Q & A,
21 Directive 9200.4-31P). A dose-rate limit of 15 mrem/yr above background generally
22 achieves the EPA excess lifetime cancer-risk threshold, which ranges from 1 x 10- to
23 1 x 104.

24 - Protecting ecological receptors, based on a dose-rate limit of 0.1 rad/day for terrestrial
25 wildlife populations (DOE-STD- 1153-2002, A Graded Approach for Evaluating
26 Radiation Doses to Aquatic and Terrestrial Biota), which is a "to-be-considered"
27 criterion.

28 * RAO 3 2 _ Prevent migration of hazardous chemical contaminants through the soil column
29 to groundwater or reduce soil concentrations below WAC 173-340-747, "Deriving Soil
30 Concentrations for Ground Water Protection," groundwater protection criteria so that no
31 further degradation of the groundwater results from contaminant leaching from the soil.

32 . RAO 42 - Prevent migration of radioactive contaminants through the soil column to
33 groundwater protection criteria in 40 CFR 141.62, "National Primary Drinking Water
34 Regulations," "Maximum Contaminant Levels for Inorganic Constituents," so that no
35 further degradation of the groundwater results from contaminant leaching from the soil.

2 NOTE: It generally is stated that "Protection of the Columbia River from contaminants is achieved through this
remedial action objective. There is no surface water in the immediate vicinity of the waste sites that requires a
separate objective." This will require validation as part of each individual evaluation.

3-2
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I Action levels in this work plan are identified for purposes of establishing analytical detection
2 limits. The supplemental SAP (Appendix A) includes overall analytical performance tables that
3 provide laboratory detection limits, analytical methods, and quality parameters for the composite
4 list of Central Plateau constituents. The SSSPs identify the waste-site-specific constituents to be
5 analyzed in accordance with these tables.

6 3.3 PRELIMINARY LIST OF ALTERNATIVES

7 Preliminary lists of tec.nologies and alternatives were developed and screened in the
8 Implementation Plan (DOE/RL-98-28). Subsequently, these lists were reviewed and refined in
9 the current versions of the FS documents (see Table 1-1). Based on the technology identification

10 and screening, the remedial technologies and process options that were used for development of
I 1 remedial alternatives are summarized in Table 3-1. Likely remedial action alternatives are listed
12 in Table 3-2. Sections 3.3.1 through 3.3.7 provide summary descriptions of the likely remedial
13 alternatives that will be used for the remediation of the Central Plateau source OUs.

Table 3-1. Process Options and Remedial Technologies. (2 Pages)

Generas Response Action Tecbnolgy Type Proess%)pddn
No Action No Action Not Applicable

Institutional Controls

Containment, Including
Evapotraispiration Barriers

Reipoa I

Dispo;al

Land-Use Restrictions

Access Controls

Entry Control

Monitoring Gro nd Water

Air

Surface Barriers

Surface Bamers

Vertical Barriers

Soil Stabilization

Excavation

Landfill Disposal Onsile Landfill

Offsile Landfill/Repository

3-3

Deed Restrictions

Signs/Fences

Existing Soil Cover

Evapotranspiration Barriers

Asphalt, Concrete, Cernent-Type Cap

Standard RCRA Caps

Slurry Walls

Grott Curtains

Cryogenic Walls

Membranes/Sealants/Wind Breaks/Wetting
Agents

Conventional
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Table 3-1. Process Options and Remedial Technologies. (2 Pages)

Ex Situ Treatment Thermal Treatment Calcination

Thermal Desorption

Incineration

Pyrolysis

Steam Reforming

Vitrification

Physical/Chemical Chemical Leaching
Treatment Dehalonization

Vapor Extraction

Soil Washing

Mechanical Separation

Solvent Extraction

Chemical Reduction/Oxidation

Solidification/Stabilization

Biological Treatment Composting

Biological Treatment

Landfarming

Slurry Phase Biotreatment

In Situ Treatment Thermal Treatment Vitrification

Thermally Enhanced Vapor Extraction

Chemical/Physical Soil Flushing
Treatment Vapor Extraction

Grout Injection (pipelines and tanks)

(Deep) Soil Mixing

Dynamic Compaction (component of
engineered barrier)

Biological Treatment Biodegradation

Bioventing

Natural Attenuation

RCRA Resource Conservation and Recovery Act of 1976.

3-4

I



DOE/RL-2007-02 DRAFT A

Table 2-2. Summary of Alternatives and Associated Components.

No Action None

Land iUsc Restrictions Deed Restrictions x X X X X

Acce is Controls Signs/Fences X X X X X
Entry Control X X X X X

Groundwater X X X X X
M onitoring Ai x-----x-x

Air X X X X X

Existing Soil Cover X X
Surfa~e Barriers

Evapotranspiration Barrier X X

Excavation Conventional X X X

Onsite Landfill X X X

Offsite Landfill/Repository X X X

In Situ hermal I eatment Vitnfication X

Vapor Extraction X

In Situ Chemical/Physical
Treattini

Grout Injection (pipelines and I
tanks) I ] I

[(Deep) Soil Mixing X

I Dynamic Compaction I I I X X
Bioloti cal'eatment Natural Attenuation X x X X X

Aliernati'c I No Action
Alternatve 2 Maintain Existing Soil Cover, Monitored Natural Attenuation, and Institutional Controls.
Alrnati'c 3 Removal, Treatment, and Disposal.
Alternatie 4 - Partial Removal, Treatment, and Disposal with Engineered Surface Barrier.
Alte-native - Partial Remocal, Treatment, and Disposal coupled win Institutional Controls and Monitored Natural

Atcnuanon
Alternative - Engineered Surface Barrier.
Altemaini e - In Situ Treatt rent.

1 3.3.1 Alternative I - No Action

2 The NCP, in 40 CFR 300.430(e)(6), "Remedial Investigation/Feasibility Study and Selection of
3 Remedyi "Feasibility Study," requires that a no-action alternative be evaluated as a baseline for
4 comparison with other remedial alternatives. The no-action alternative represents a situation
5 where no legal restrictions, access controls, or active remedial measures are applied to the site.
6 No action implies "walking away from the waste site" and allowing the wastes to remain in their
7 current configuration, affected only by natural processes. No maintenance or other activities
8 would be instituted or continued. Selecting the no-action alternative would require that a waste
9 site pose no unacceptable threat to human health or the environment.
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I The waste sites addressed in this work plan are expected to require remediation and are not
2 anticipated to be remediated by the no-action alternative. However, should a site be identified
3 for remediation by a no-action alternative, a post-ROD DQO will be used to evaluate verification
4 data needs. Therefore, the supplemental DQO did not focus on identifying data needs for
5 no-action sites.

6 3.3.2 Alternative 2 - Maintain Existing Soil Cover,
7 Monitored Natural Attenuation, and
8 Institutional Controls

9 The waste sites addressed in this work plan are expected to have significant contamination and
10 are not expected to be remediated by this MESC/MNAIC alternative as a standalone alternative
S1I (elements of this alternative may be used in combination with other alternatives, however).

12 However, if this alternative is determined to be viable for a waste site after supplemental
13 characterization data have been evaluated, then under this alternative, existing soil covers (clean
14 backfill over subsurface structures or a surface-stabilization layer of clean soil, or both) would be
15 maintained and/or augmented as needed to provide protection from intrusion by biological
16 receptors, along with legal barriers (such as deed restrictions and excavation permits) and
17 physical barriers (such as fencing) that would mitigate contaminant exposure. Radioactive
18 contaminants remaining beneath the clean soil cover would be allowed to decay in place
19 (i.e., attenuate naturally), thereby reducing risk until remediation goals are met.

20 The supplemental DQO process focused on data needs to define the nature of the contamination
21 in both the near surface and deeper vadose zone soils to support risk analysis and modeling
22 activities, the vertical and lateral extent of contamination to support the evaluation of protection
23 of groundwater, and the availability of strongly related existing or proposed supplemental
24 analogous data to support decision making.

25 3.3.3 Alternative 3 - Removal, Treatment, and
26 Disposal

27 The sites addressed in this work plan could have contamination extending beyond the viable
28 excavation depth for an RTD alternative; however, supplemental data may be needed to support
29 evaluation of this alternative. Sites will be evaluated for a range of remedial alternatives,
30 including RTD and/or partial RTD alternatives, as appropriate to site conditions. Under this
31 alternative, structures and soil with contaminant concentrations above the future remediation
32 goals would be removed, treated as appropriate, and disposed of at an approved disposal facility.

33 The remediation of sites under this RTD alternative would use the observational approach. The
34 observational approach is a method of planning, designing, and implementing a remedial action
35 that relies on information (e.g., samples) collected during remediation to guide the direction and
36 scope of the remediation. Data collected are used to assess the extent of contamination and to
37 make "real time" decisions in the field. Targeted (or hot-spot) removals could be considered
38 under this alternative if contamination is localized in only a portion of a waste site.
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1 The supplemental DQO process focused on evaluating existing data to identify gaps in the
2 nature, lateral extent, and vertical extent that are needed to define contaminated volumes and
3 support modeling of protection of groundwater for this alternative. The observational approach
4 would be used to fill further data needs as the actual excavation progresses.

5 3.3.4 Alternative 4 -- Partial Removal, Treatment, and
6 Disposal with Engineered Surface Barrier

7 Under this alternative, readily accessible contamination would be removed, treated as
8 appropriate, and disposed of at an approved facility. An engineered surface barrier would
9 address protection of groundwater from the remaining contaminants in the vadose zone.

10 Institutional controls would be included in this alternative. The supplemental DQO process
11 focused on the nature and extent of near-surface contamination to support the partial removal of
12 contaminants and the nature and extent of deeper contaminants to support the evaluation and size
13 of the barrier.

14 3.3.5 Alternative 5 -- Partial Removal, Treatment, and
15 Disposal Coupled with Institutional Controls and
16 Monitored Natural Attenuation

17 This alternative uses the partial RTD activities, as discussed in the previous section. However,
8 remaining contamination is addressed through institutional controls and monitored natural

19 attenuation rather than an engineered surface barrier. The institutional controls and monitored
20 natural attenuation are as described in Alternative 2. The supplemental DQO process focused on
21 the nature and extent of near-surface contamination to support the evaluation of the removal
22 element and on the nature and extent of deeper contamination to evaluate the institutional
23 controls/monitored natural attenuation element of this alternative.

24 3.3.6 Alternative 6 -Engineered Surface Barrier

25 The engineered surface barrier alternative consists of constructing surface barriers over
26 contaminated waste sites to control the amount of water infiltrating into contaminated media to
27 reduce or eliminate leaching of contamination to groundwater. In addition to hydrological
28 performance, barriers also can function as physical barriers to prevent intrusion by human and
29 ecological receptors, limit wind and water erosion, and attenuate radiation. Additional elements
30 to the barrier alternative include institutional controls, discussed earlier, monitored natural
31 attenuation, and surveillance and maintenance. The supplemental DQO process focused on the
32 nature and extent of contamination in both the near-surface and deeper vadose zones to support
33 FS alternative evaluation by providing information on FS-level barrier size and design estimates
34 and to support modeling and risk assessment.
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1 3.3.7 Alternative 7 - In Situ Treatment

2 As identified in Table 3-2, several in situ treatment options are applicable, depending on site
3 conditions. As such, this alternative is not developed to the same extent as the other alternatives.
4 In general, the in situ treatment will immobilize or remove contaminants within the vadose zone.
5 Thus, the alternative would reduce or eliminate the potential of exposure or contaminant
6 migration. Depending on the in situ treatment selected, and the waste-site conditions, it is likely
7 that institutional controls would be required. The supplemental DQO process focused on the
8 near-surface nature and extent of contamination to support FS alternative evaluation because
9 most potentially effective in situ treatment alternatives are depth limited. Additionally, several

10 other activities are identified in the Tri-Party Agreement change package (Ecology et. al. 2006)
11 that will deal with deep vadose treatment.

12
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1 4.0 WORK PLAN APPROACH AND RATIONALE

2 The work plan approach and rationale for the initial characterization activities are described in
3 the RI/FS work plans for the individual OUs (see Table 1-1 for a document summary). The
4 approach and rationale for this supplemental work plan builds off of the existing approved work
5 plans, incorporating the desire for supplemental RIs for several of these waste sites. This chapter
6 discusses the supplemental DQO and the overall SAP.

7 4.1 SUPPLEMENTAL DATA QUALITY
8 OBJECTIVES

9 As previously stated, the Tri-Parties have reevaluated the RI data needs to support remedial
10 decisions in the Central Plateau. Based on a DQO process that evaluated existing waste-site
11 information and identified supplemental data-collection activities for the Model Groups 2
12 through 7 waste sites, the Tri-Parties have agreed that supplemental RMs should be completed
13 before some cleanup decisions are made. The reasons for the supplemental investigations
14 focused on the following data needs:

15 0 The need to address data gaps, where the relationship between an analogous site and its
16 assigned representative waste site could be strengthened

7 Q The desire to accelerate confirmatory sampling, where obtaining data earlier would
18 reduce uncertainty and better support final decision making

19 e The need to obtain additional information on the extent of contamination, where data
20 could lead to a different remedy

21 o The need to obtain additional data to further characterize the deep vadose zone, where
22 recent knowledge and thinking (e.g., groundwater, tank farm, vadose-zone integration,
23 200-UW-1 OU lessons learned) result in the need for more information.

24 Conducting a supplemental RI before remedial decision making provides a better understanding
25 of the potential impacts from waste sites to the environment and/or groundwater. This approach
26 is intended to provide greater confidence that remedial decisions are protective of human health
27 and the environment and to reduce uncertainties in the decision-making process.

28 Following the grouping of the individual Central Plateau waste sites into conceptual model
29 groups, the Tri-Parties initiated focused workshops for Model Groups 2 through 7. The purpose
30 of these workshops was to evaluate the current waste-site knowledge, identify potential data
31 needs, and determine an appropriate sampling strategy for each individual waste site, if needed.
32 These focused workshops were developed in accordance with the EPA's DQO process
33 (EPA/240/B-06/001, Gidance on Systematic Planning Using the Data Quality Objectives
34 Process, EPA QA/G-4).

>5 These focused workshops resulted in the identification and concurrence of waste-site-specific
36 supplemental data-collection activities as documented in Appendix C. Appendix C includes two
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1 tables: one documenting DQO agreements on the need for supplemental data and one
2 documenting the site-specific data needs and rationale.

3 During the supplemental investigation DQO process, the Tri-Parties recognized that for certain
4 waste sites, either existing investigation activities still were under way and/or all of the RI results
5 were not yet available for review and analysis. For these waste sites, the Tri-Parties agreed that
6 once the supplemental data are gathered and evaluated, the Tri-Parties will meet to determine if a
7 follow-on DQO is needed. If it is, separate DQO processes will be conducted to determine what
8 type of supplemental characterization would be needed. These potential additional DQOs have
9 been identified and will be included in the project schedule.

10 4.2 SUPPLEMENTAL SAMPLING AND
II ANALYSIS PLAN

12 Using the results of the supplemental DQO process and building from the existing RI/FS work
13 plans and associated SAPs (see Table 1-1), a supplemental SAP was developed and is presented
14 in Appendix A. This SAP provides the general elements for satisfying data needs, including
15 types of investigative techniques that may be used. The site-specific details are, or will be,
16 provided in the SSSP Addenda to this Work Plan. This supplemental SAP supports
17 supplemental RI activities that the Tri-Parties have determined are necessary to make or augment
18 remedial decisions for waste sites on the Central Plateau. This SAP contains the details for
19 implementing supplemental data-collection activities in the field. Data collected under this SAP
20 will be used to support completion of the RI/FS process for these waste sites. In addition,
21 supplemental RI data may support analyses for other projects, such as Groundwater and Tank
22 Farms. Conversely, this SAP includes supplemental data that will be obtained from planned
23 groundwater well-drilling activities. Supplemental RI activities are detailed in the SSSP
24 Addenda (Volume II) for waste sites in source OUs that have near-term Tri-Party Agreement
25 milestones to submit FSs. Subsequent addenda for supplemental RIs can be added at any time
26 and will require RL and lead-agency approval before implementation. The document
27 review-and-comment process will follow the requirements set forth in Section 9.2 of the Hanford
28 Federal Facility Agreement and Consent Order Action Plan (Ecology et al. 1989b).

29 The supplemental SAP contains three main components:

30 * The quality assurance project plan, which establishes quality requirements for the
31 supplemental investigation activities

32 0 The field-sampling plan, which describes data-collection activities that may be used to
33 obtain supplemental data in support of the RI/FS process

34 * Volume II addenda, which detail the SSSP for each waste site requiring supplemental
35 data. Sites identified for near-term supplemental RI activities are included in Revision 0
36 of Volume II of this RI/FS work plan. SSSPs for the remaining sites will be added to
37 Volume II, in accordance with this chapter of the RI/FS work plan.

38 To accelerate field implementation of some of the supplemental RI activities, separate SAPs
39 were prepared ahead of this overall SAP for the following field characterization activities:
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I Model Group 5 waste sites (DOE/RL-2006-57) (see Section 2.1); waste sites 216-A-4 Crib and
2 200-B-102 Trench (DOE/RL-2006-47, Sampling andAnalysis Planfor Additional Remedial
3 Investigation Activities at the 216-A-4 Crib and the 200-E-102 Trench); and waste sites
4 216-A-2 Crib and 216-A-21 Crib (DOE/RL-2006-77, in process, Sampling and Analysis Planfor
5 Supplemental Remedial Investigation Activities at the 216-A-2 and 216-A-21 Cribs). The waste
6 sites covered in these separate SAPs were included in the supplemental DQO process. These
7 separate SAPs are enforceable under the supplemental work plan.

8 4.3 POST-ROD SAMPLING

9 The RI sampling is one element of the overall remediation-sampling strategy. As remedy
10 selection decisions are made, additional sampling and analyses activities will be required as
11 follows.

12 The no-action preferred remedy will require waste-site-specific verification sampling to
13 ensure that remedial action goals are met.

14 The RTD preferred remedy will require waste-site-specific observational and verification
15 sampling to ensure that cleanup levels are met.

16 Various preferred remedies (e.g., engineered surface barriers, in situ treatment) may
17 require waste-site-specific design sampling.

18 Various preferred remedies (e.g., in situ treatment, engineered barriers) will require
19 operations and maintenance sampling.

20 Confirmatory sampling may be required at analogous sites, where the remedial decision
21 has been made using data from the representative site, to confirm that the representative
22 conceptual model is appropriate to the analogous site.

23 While some of the supplemental RI activities represent acceleration of post-ROD confirmatory
24 sampling, additional confirmatory sampling may be necessary at sites not initially identified for
25 supplemental data collection.
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5.0 REMEDIAL INVESTIGATION PROCESS

2 The purpose of this chapter is to describe the role of the supplemental RI in the overall Central
3 Plateau source OU RI/FS process (Figure 5-1). Additionally, this chapter describes the
4 completion of the RI/FS process though integration of the existing information and RI data with
5 the supplemental RI data, leading to final RODs for these Central Plateau source OUs.
6 Figure 5-1 shows the Rl/FS process for the Central Plateau source OUs, both the historical
7 activities leading to the determination that supplemental Ris were needed, and the path forward
8 for completing the RI/FS and decision process that incorporates the supplemental data.
9 Chapter L 0 discusses the Central Plateau source OU RI/FS process to date, beginning with the

10 Implementation Plan (DOE/RL-98-28) and proceeding through RI field work and reporting and
II current versions of FSs. As described previously (Chapter 1.0), after a review of existing
12 information, the Tri-Parties determined that additional data were needed to reduce uncertainty in
13 decision making.

14 The supplemental DQO (Chapter 4.0) was performed using the conceptual model groups to
15 identify data needs. However, the remainder of the RI/FS process and the decision making for
16 the wvaste sites will occur as part of their assigned source OUs, as defined in Ecology et al. 2006.
17 This means that the FSs will be prepared on an OU basis in accordance with their associated
18 milestones.

9 5.1 StPPLEMENI'AL REMEDIAL
20 INVESTIGATION

21 The planned supplemental RI activities that will be conducted in accordance with the SAP
22 (Appendix A) and SSS.s (Volume II) are discussed in, the foilowing subsections. The associated
23 supplemental Rls will include field planning. field investigation, and sample analysis/validation.

24 5.1.1 Field Planning

25 Field planning includes compiling, refining, and/or preparing the necessary documentation to
26 accomplish field activities. These activities include excavation permits, waste designation DQOs
27 summary reports, waste control plans, site-specific health and safety plans, preliminary hazard
28 classifications, and other supporting documents. Some of these documents will be newly
29 generated for each wastz site or group of waste sites, while others will be updated from existing
30 documents.

31 Waste designation DQC's have been completed to support the initial RI activities. As needed,
32 based on differing constituents, the existing waste designation DQOs will be used as is or revised
33 appropriately to support the supplemental RI activities.

34
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2 Figure 5-1. Supplemental Remedial Investigation/Feasibility Study Process.
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I Waste generated during the RI will be managed in accordance with existing, revised, or new

2 waste control plans. Waste control plans have been prepared for each of the OUs with approved
3 work plans. Depending on the supplemental RI activities to be performed, the existing waste

4 control plans will be used as is or revised appropriately. If no existing waste control plan is

5 available, new plans will be prepared.

6 Worker safety is discussed briefly in the supplementaL SAP (Appendix A) and will be addressed
7 further in site-specific health and safety plans that will be prepared for all field activities.

8 5.1.2 Field Investigations

9 The field investigation task involves data-gathering activities performed in the field that are
10 required to satisfy identified site-specific supplemental data needs from the DQO. The
11 supplemental RI approach is sunmarized in Chapter 4.0, with additional details provided in the
12 supplemental SAP and the SSSPs. The near-term scope, as identified in Volume II, Addenda 1
13 and the separate SAPs for 216-A-4, 200-E-102, 216-A-2, 216-A-21, and Model Group 5,
14 includes shallow and deep boreholes, drive points, test pits, geophysical logging, and surface
15 geophysical methods (e.g., high-resolution resistivity). (The overall scope, including longer term
16 scope, is identified in Appendix C. Details will be added as additional addenda to Volume II.)
17 Additional data-collection methods may be used depending on site conditions, data needs, and
18 availability of technologies. The overall SAP is written to encompass other potential
19 investigative techniques.

20 As the fieid investigations are completed, field reports will be prepared for each waste site or
21 group of waste sites to summarize the activities performed and the information collected in the
22 field. The report will include survey data for borehole locations, the number and types of
23 samples collected, inventory of investigation-derived waste containers, geological logs,
24 field-screening results, and geophysical-logging results.

25 5.1.3 Sampling Analysis/Validation

26 Samples collected from the supplemental RI activities will be analyzed for the site-specific
27 analytes of interest and for select physical properties, based on the detailed sampling strategies in
28 the SSSPs. Additional sampling, analysis, and validation details are presented in the overall SAP
29 and SSSPs.

30 5.2 FEASIBILITY-STUDY PROCESS

31 The FS process identified in this section includes activities to support the preparation or revision
32 of FSs for the Central Plateau source OUs. These activities include supplemental data reporting
33 and overall data evaluation and preparation of FSs. The Tri-Parties agreed that the supplemental
34 data will be included in the OU FSs as opposed to revising the RI reports to capture revisions in
35 evaluation of nature and extent of contamination, risk assessment, and modeling.
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1 5.2.1 Data Reporting and Evaluation

2 This section summarizes data reporting and data evaluation leading to the production of the FS.

3 5.2.1.1 Data Quality Assessment

4 A data quality assessment of the supplemental RI data will be performed in accordance with
5 EPA/240/B-06/002, Data Quality Assessment: A Reviewers Guide, EPA QA/G-9R, to determine
6 if the data are the right type, quality, and quantity to support the intended use. The supplemental
7 data quality assessment completes the data life cycle of planning, implementation, and
8 assessment that began with the identification of data needs. For this task, the data will be
9 examined to determine if they meet the analytical quality criteria outlined in the SAP/SSSP and

10 to determine if the data are adequate to support decision making for the source OUs.

11 5.2.1.2 Data Evaluation

12 Data evaluation includes integrating supplemental and existing data, compiling data to support
13 risk assessment and modeling activities, and assessing data to evaluate the nature and extent of
14 contamination and further refine the conceptual model.

15 Risk assessments and modeling have been conducted throughout the RI/FS process and will be
16 updated and refined as necessary to incorporate the supplemental data.

17 5.2.2 Feasibility Studies

18 For several source OU groups, Draft A FSs have been submitted to the regulatory agencies, as
19 identified in Table 1-1. Because the Tri-Parties have determined the need for supplemental data,
20 these FSs will be reevaluated based on the results of supplemental data and in accordance with
21 the Tri-Party Agreement milestones to provide information to support final decisions on
22 the OUs.

23 The FS tasks include assessment of analogous site assignments; refinement of potential ARARs,
24 RAOs, and preliminary remediation goals; refinement of technology screening; refinement of
25 alternative screening; and detailed and comparative analysis of alternatives. The FSs will be
26 prepared using the existing OU groupings as defined in Ecology et al. 2006.

27 The assessment of analogous sites originally was conducted in the existing FSs. Supplemental
28 data will be incorporated into this assessment, and analogous site assignments will be refined
29 accordingly. In several cases, sites may be reassigned to analogous sites where supplemental
30 data collection is planned, because these analogous sites with supplemental data represent a
31 better analysis fit than the original representative waste sites.

32 Potential ARARs, RAOs, and preliminary remediation goals have been defined through the
33 Implementation Plan (DOE/RL-98-28) and refined in the existing OU FSs. Potential ARARs
34 and RAOs are included in Chapter 3.0 and Appendix B to support the selection of appropriate
35 analytical detection levels. In the FSs, potential ARARs, RAOs, and preliminary remediation
36 goals will be refined to support alternative evaluation and the remedial decision-making process.
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A Technologies were preliminarily identified and screened in the Implementation Plan. Similarly,
2 alternatives were preliminarily developed and screened in the Implementation Plan refinement
3 through the FS process, which has resulted in screening of a broader list of technologies and a
4 broader range of remedial alternatives in some of the existing FSs. A summary of the broader
5 technology and remedial alternative lists is included in Chapter 3.0. Going forward, the FSs will
6 include further refinement of the technology screening and alternative development tasks, based
7 on the results of the integration of the existing and supplemental data.

8 Remedial alternatives will be reevaluated against the nine CERCLA criteria
9 (40 CFR 300.430(e)(9)(iii), "Remedial Investigation/Feasibility Study and Selection of

10 Remedy," "Feasibility Study"), based on the results of integration of the existing RI and other
I information and the supplemental RI information, including refinement of volume and cost

12 estimates. The results of this reevaluation will be documented in the revised and/or new FS
13 documents in accordance with the Tri-Party Agreement milestones established in the Tri-Party
14 Agreement change package; the results also will be summarized in the associated Central Plateau
15 source OU proposed plans.

16 5.3 TREATABILITY STUDIES

17 No treatability studies currently are planned as part of this supplemental RI work plan.
18 However, treatability studies have been identified through Ecology et al. 2006 to investigate
,19 deep vadose-zone remedial technologies and waste-site excavation techniques. Information from

0 these treatability studies may be used to support the detailed analysis of remedial alternatives in
21 the FS as appropriate to the OU conditions (see Table 6-1 for milestones that have been
22 identified for treatability studies). The treatability tests will provide information on
23 effectiveness, implementability, and cost for groundwater protection techniques and on
24 excavation risks and costs.

25 5.4 REMEDY SELECTION, RECORD OF
26 DECISION, AND POST-RECORD OF
27 DECISION ACTIVITIES

28 This section identifies the remedy selection, ROD, and post-ROD activities.

29 5.4.1 Remedy Selection and Record of Decision

30 Once the FS process for remedial alternative evaluation for a Central Plateau OU has been
31 completed, a proposed plan will be developed that contains a summary of the key elements of the
32 FS and presents the recommended selected final remedies for the OU. This proposed plan will
33 undergo a public review and comment process (40 CFR 300.430(f)(3), "Remedial
34 Investigation/Feasibility Study and Selection of Remedy," "Selection of Remedy"). After the
35 public-comment period has been completed, a ROD will prepared (40 CFR 300.430(f)(5)) that
36 documents the final remedial action decisions for the OU and the responses to the public

7 comments.
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1 5.4.2 Post-Record of Decision Activities

2 After the ROD is issued, a remedial design report (RDR) and RAWP will be prepared to detail
3 the scope of the remedial action. The RDR/RAWP will include an integrated schedule of
4 remedial activities for the OUs. Following the completion of the remedial activities, verification
5 activities will be performed as specified in the ROD and the RDR/RAWP.

6 Post-ROD activities will include the preparation of SAPs, using the DQO process for
7 confirmatory sampling to confirm that the proposed remedial action for an analogous waste site
8 is appropriate; for design sampling to complete final designs of remedial alternatives; and for
9 verification sampling to demonstrate that the appropriate remedial action goals have been

10 achieved.

11 Fieldwork to implement the post-ROD SAPs and remediation of the waste site will follow the
12 schedule as outlined in the RDR/RAWP. An operations and maintenance plan will be prepared
13 for implemented remedies that, while still protective of human health and the environment, leave
14 contamination in place. Finally, final closeout reports will be prepared to document that all of
15 the remedial activities for the OU have been implemented in accordance with the approved
16 CERCLA documents.

17
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1 6.0 PROJECT SCHEDULE

2 The project schedule for activities discussed in this RI/FS work plan is shown in Figure 6-1.
3 This schedule will serve as the baseline for the work planning process and will be used to
4 measure the progress of the implementation of this process. These dates are consistent with and
5 support Tri-Party Agreement Major Milestone M-15-00C for completion of all non-tank farm
6 200 Areas pre-ROD waste-site investigations, under approved RI/FS work plan schedules, by
7 December 31, 2011. A Class II change form will be submitted to Ecology and EPA to request
8 the change or addition of any interim milestones. Any updates to the project schedule or
9 associated milestones will be reflected in the annual work-planning process and are not

10 anticipated to require a revision to this RI/FS work plan. Field activity initiation is planned for
I fiscal year 2007, under DOE/RL-2006-47, DOE/RL-2006-57, and DOE/RL-2006-77. Field
12 work and associated SSSPs for the other waste sites will follow Tri-Party approval of this RI/FS
13 work plan in accordance with the schedule in Figure 6-1.

14 Table 6-I provides a summary of the Tri-Party Agreement milestones for the Central Plateau
15 source 01-s.

Table 6-1. Summary

M-015-389B

M-015-40D

\4-0 15-46B

of Tri-Party Agreement Central Plateau Milestones by Source Operable
Unit. (2 Pages)

General M-013-50 Submit to Ecology and EPA one RI/ES work plan for all 03/31/2007
supplemental characterization required for 200 Area OUs.

General M-015-00C Complete all 200 Area non-tank farm OU site investigations under 12/31/2011
approved work plan schedules through submittal of feasibility study
reports and a recommended remedy(ies).

200-1 W I
200-1'W-
200 North

200-(W 2
200-CW 4

200-SC-

200-: W- 1
200; W 2

200-MW-I

200- 9W-I
200-PW-3
200-PW 6

200 W2
200- W-4

M-015-44B

Submit a revised feasibility study report and revised proposed plans
for 200-CW-l to Ecology.

Submit a revised feasibility study report and revised proposed plan
for 200-CW-2, 200-CW-4. 200-CW-5, and 200-SC-I OUs to EPA.

Submit a feasibility study report and the recommended remedy for
200-LW-1 and 200-LW-2 OUs to Ecology.

Submit the 200-MW-I OU feasibility study report and proposed
plan to EPA.

remedy(ies) for 200-PW-2 and 200-PW-4 OUs to Ecology.

6-1

05/31/2009

04/30/2008

12/31/2011

12/31/2008

M 015-4513 Submit the feasibility study report and the proposed plan for 09/30/2007
200-PW-1, 200-PW-3, and 200-PW-6 Otis to EPA.

M-0 15-43D Submit the feasibility study report and the revised recommended 12/31/2010



DOE/RL-2007-02 DRAFT A

Table 6-1. Summary of Tri-Party Agreement Central Plateau Milestones by Source Operable
Unit. (2 Pages)

200-TW-1 M-013-51 Submit an addendum to the 200-TW-1/2 PW-5 OU Group RI/ES 12/31/2006
200-TW-2 work plan for a treatability test at the 200 BC Cribs and Trenches to (submitted
200-PW-5 EPA. The remedial investigation information shall be incorporated on schedule)

into a revised feasibility study report and a revised proposed plan
for the 200 BC Cribs and Trenches.

200-TW-1 M-015-42D Submit a revised feasibility study report and revised proposed plan 12/31/2011
200-PW-5 for 200-TW-1 and 200-PW-5 OUs to EPA.

200-TW-2 M-015-42E Submit a revised feasibility study report and revised recommended 12/31/2011
remedy(ies) for 200-TW-2 OU to Ecology.

General M-015-50 Submit a Treatability Test Work Plan for Deep Vadose Zone 12/31/2007
Technetium and Uranium to Ecology and EPA.

Ecology
EPA
OU
R I/FS

Washington State Department of Ecology.
U.S. Environmental Protection Agency.
operable unit.
remedial investigation/feasibility study.
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Figure 6-1. Project Schedule.
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TERMS

AEA
aG
ALARA
bgs
COPC
CVAA
DOE
DQA
DQO
Ecology
EPA
FS
FSP
GC
GCMS
GEA
GPC
HEIS
HRR
IC
ICP
ICP/MS
N/A
NWTPH-D
NWTPH-G
OU
PCB
QA
QAPJP
QC
RCRA
RDL
RESRAD
RI
RL
SAP
SSSP
STOMP
SVOA
TBD
Tri-Parties
Tri-Party Agreement

alpha energy analysis
amber glass
as low as reasonably achievable
below ground surface
contaminant of potential concern
cold vapor atomic absorption
U.S. Department of Energy
data quality assessment
data quality objective
Washington State Department of Ecology
U.S. Environmental Protection Agency
feasibility study
field-sampling plan
gas chromatograph
gas chromatograph/mass spectrometry
gamma energy analysis
gas proportional counting
Hanford Environmental Information System database
high-resolution resistivity
ion chromatography
inductively coupled plasma
inductively coupled plasma mass spectrometer
not applicable
Washington total petroleum hydrocarbon-diesel
Washington total petroleum hydrocarbon-gas
operable unit
polychlorinated biphenyl
quality assurance
quality assurance project plan
quality control
Resource Conservation and Recovery Act of1976
required detection limit
RESidual RADioactivity (dose model)
remedial investigation
DOE, Richland Operations Office
sampling and analysis plan
site-specific field-sampling plan
Subsurface Transport Over Multiple Phases (code)
semivolatile organic analyte
to be determined
DOE, EPA, and Ecology
Hanford Federal Facility Agreement and Consent Order
(Ecology et al. 1989a)
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I VOA volatile organic analyte
2 WAC Washington Administrative Code
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METRIC CONVERSION CHART

Into Metric Units Out of Metric Units

Ifyou know Multiply by To get If you 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 grams grams 0.0353 ounces (avoi)
pounds 0.453 kilograms kilograms 2.205 pounds (avoir)
tons (short) 0.907 ton (metric) ton (metric) 1.102 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., 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
(U.S., liquid) cubic meters 1308 cubic yards

gallons 3.785 liters
(U.S., liquid)

cubic feet 0.0283 cubic meters
cubic yards 0.764 cubic meters

Temperature Temperature

Fahrenheit (0F-32)*5/9 Centigrade Centigrade (C*9/5)+32 Fahrenheit

Radioactivity Radioactivity

picocurie 37 millibecquerel millibecquerel 0.027 picocurie
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APPENDIX A

2 OVERALL SAMPLING AND ANALYSIS PLAN

3 A1.0 INTRODUCTION

4 This Sampling and Analysis Plan (SAP) supports supplemental remedial investigation (RI)
5 activities directed by the Supplemental Work Plan. The U.S. Department of Energy, Richland
6 Operations Office (RL), U.S. Environmental Protection Agency (EPA), and the Washington
7 State Department of Ecology (Ecology) have determined in a data quality objective (DQO)
8 process that these activities are necessary to make or augment remedial decisions for waste sites
9 on the Central Plateau of the Hanford Site. The DQO results are integrated into the

10 Supplemental Work Plan, overall SAP, and the associated addenda, which include site-specific
11 data-collecting activities. The Work Plan presents scope, background, rationale, and framework
12 for conducting supplemental RMs. The SAP contains the details for implementing these
13 supplemental data-collection activities in the field. This SAP is consistent with EPA guidance
14 and builds from the existing work plans (Volume 1, Table 1-1).

15 The SAP presents an overall sampling strategy for a range of sampling techniques that could be
16 used at individual waste sites to obtain supplemental data and includes the following:

e The quality assurance project plan (QAPjP), which establishes quality requirements for
A the supplemental investigation activities

19 a The field-sampling plan (FSP), which describes data-collection activities that may be
20 used to obtain supplemental data in support of the RI/feasibility study (FS) process

21 0 Volume 2 Addenda, which detail the site-specific field-sampling plan (SSSP) for each
22 waste site requiring supplemental data. Sites identified for near-term supplemental RI
23 activities are included in Revision 0 of Volume 2 of this Work Plan. SSSPs for the
24 remaining sites will be added to Volume 2 in accordance with Chapter 4.0 of the
25 Work Plan.

26 To accelerate field implementation of some of the supplemental RI activities, separate SAPs
27 were prepared ahead of this SAP. Model Group 5, large area ponds waste sites are investigated
28 under DOE/R L-2006-57., Sampling and Analysis Plan for Supplemental Remedial Investigation
29 Activities at Model Group-5, Large Area Ponds, Waste Sites. The 216-A-4 Crib and
30 200-E-102 Trench are investigated under DOE/RL-2006-47, Sampling and Analysis Planfor
31 Additional Remedial Investigation Activities at the 216-A-4 Crib and the 200-E-102 Trench. The
32 216-A-2 and 216-A-21 Cribs will be investigated under a SAP currently in preparation. These
33 SAPs remain enforceable under the Supplemental Work Plan. The results of these separate SAP
34 Ri activities will be incorporated into the process described in Volume I, Figure 5-1.
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A2.0 QUALITY ASSURANCE PROJECT PLAN

2 The QAPjP establishes the quality requirements for environmental data collection, including
3 sampling, field measurements, and laboratory analysis. The QAPjP has been updated from the
4 QAPiPs in the approved RI/FS Work Plans because of changes in RL contractor and associated
5 documentation. This QAPjP complies with the requirements of the following:

6 0 DOE 0 414.1C, Quality Assurance

7 e 10 CFR 830 Subpart A, "Quality Assurance Requirements"

8 a EPA/240/B-01/003, EPA Requirements for Quality Assurance Project Plans,
9 EPA QA/R-5, as amended.

10 The following sections describe the quality requirements and controls applicable to the
11 supplemental RL.

12 A2.1 PROJECT MANAGEMENT

13 This section addresses the basic areas of project management, and describes how project
management will ensure 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.

16 A2.1.1 Project/Task Organization

17 The Project Hanford Management Contractor is responsible for planning, coordinating,
18 sampling, preparing, packaging, and shipping soil samples to the laboratory. The project
19 organization is described. in the subsections that follow and is shown graphically in Figure A2-1.

20 A2.1.1.1 Central Plateau Remediation Manager

21 The Central Plateau Remediation Manager has overall authority over the work scope in this
22 Work Plan and SAP; the Manager provides project-level oversight and coordinates with RL and
23 the regulators in support of Central Plateau remediation activities, including sampling activities.
24 The Central Plateau Rernediation Manager interfaces with the Groundwater Remediation Vice
25 President and the Project Hanford Management Contractor Senior Vice President and President.
26 The Central Plateau Renediation Manager provides support to the Waste Site Remediation
27 Manager to ensure that the work is performed safely and cost effectively.
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Figure A2-1. Project Organization.
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3 A2.1.1.2 Waste Site Remediation Manager

4 The Waste Site Remediation Manager provides oversight for all activities and coordinates with
5 the Central Plateau Remediation Manager, RL, and the regulators in support of sampling
6 activities. In addition, the manager provides support to the Waste Site Remediation Task Lead to
7 ensure that the work is performed safely and cost-effectively.

8 A2.1.1.3 Waste Site Remediation Task Lead

9 The Waste Site Remediation Task Lead is responsible for direct management of sampling
10 documents and requirements, field activities, and subcontracted tasks. The task lead works
11 closely with quality assurance (QA), health and safety, and the Field Team Lead to integrate
12 these and the other lead disciplines in planning and implementing the work scope. The task lead
13 also coordinates with, and reports to, RL and the Project Hanford Management Contractor on all
14 sampling activities. The task lead supports RL in coordinating sampling activities with the
15 regulators. The Waste Site Remediation Task Lead maintains the approved QAPjP.

A2-2
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A2.1l.4 Waste Site Remediation Field Project Manager

2 The Waste Site Remediation Field Project Manager is responsible for coordinating field support
3 resources and activities for the Waste Site Remediation Task Lead. The Field Project Manager
4 ensures that field documentation is approved and properly implemented and that management is
5 statused on daily activities. The Field Project Manager coordinates obtaining equipment,
6 personnel, and site support and has real-time direction of field activities and field decisions that
7 affect sampling. The Field Project Manager has real-time responsibility for ensuring the QAPjP
8 and SAP are followed in. the field.

9 A2.1.15 Quality Assurance Engineer

10 The Quality Assurance Engineer is matrixed to the Central Remediation Manager and the Waste
11 Site Remediation Task Lead and is responsible for QA issues on the project. Responsibilities
12 include oversight of project QA requirements implementation, review of project documents
13 including SAPs (and the QAPjP), and participation in QA assessments on sample collection and
14 analysis activities, as appropriate.

15 A2.1.6 Waste Management Lead

16 The Waste Management Lead communicates policies and procedures and ensures project
17 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

20 generate waste designations, profiles, and other documents that confirm compliance with waste
21 acceptance criteria.

22 A2.1.7 Environmental Compliance Officer

23 The Environmental Compliance Officer provides technical oversight, direction, and acceptance
24 of project and subcontracted environmental work and develops appropriate mitigation measures
25 with a goal of minimizing adverse environmental impacts. The Environmental Compliance
26 Officer also reviews plans, procedures, and technical documents to ensure that all environmental
27 requirements have been addressed, identifies environmental issues that affect operations and
28 develops cost-effective solutions, and responds to environmental/regulatory issues or concerns
29 raised by the DOE and/or regulatory staff

30 A2.1.1.8 Field Team Lead

31 The Field Team Lead has the overall responsibility for the planning, coordination, and execution
32 of the field characterization activities. Specific responsibilities include converting the sampling
33 design requirements into field task instructions that provide specific direction for field activities.
34 Responsibilities also include directing training, mock-ups, and practice sessions with field
35 personnel to ensure that the sampling design is understood and can be performed as specified.
36 The Field Team Lead communicates with the Waste Site Remediation Task Lead to identify field

7 constraints that could affect the sampling design. In addition, the Field Team Lead directs the
38 procurement and installation of sampling materials and equipment needed to support
39 the fieldwork,
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1 The Field Team Lead oversees field-sampling activities that include sample collection,
2 packaging, provision of certified clean sampling bottles/containers, and documentation of
3 sampling activities in controlled logbooks, chain-of-custody documentation, and packaging and
4 transportation of samples to the laboratory or shipping center. The samplers collect all samples,
5 including replicates/duplicates, and prepares all sample blanks according to the SAP and
6 corresponding standard procedures and work packages.

7 The Field Team Lead, samplers, and others responsible for implementation of this SAP and
8 QAPjP will be provided with current copies of this document and any revisions thereto by the
9 Waste Site Remediation Task Lead.

10 A2.1.1.9 Radiological Engineering Lead

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

18 A2.1.1.10 Sample and Data Management

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

27 A2.1.1.11 Health and Safety Representative

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

34 A2.1.2 Problem Definition/Background

35 The problem being addressed by this SAP is the need for supplemental investigation data for the
36 Central Plateau waste sites. These supplemental data will augment existing RI data leading to
37 completion of the RI/FS process for the Central Plateau operable units (OU) addressed in the
38 Work Plan. Additional details on the problem definition and background are provided in
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Chapter 1.0 of the Work Plan. In addition, supplemental RI data may support analyses for other
2 projects, such as Groundwater and Tank Farms.

3 A2.13 Project/Task Description

4 The overall Central Plateau Waste Site project description is to complete the RI/FS process for
5 Central Plateau OUs. This SAP is directed at a subset of OUs and associated waste sites where
6 the need for supplemental data has been identified by the DOE, EPA, and Ecology (the
7 Tri-Parties). As identified in the site-specific addenda, a combination of intrusive data-collection
8 techniques, such as deep boreholes, shallow boreholes, direct-push holes, and test pits, will be
9 used to collect samples of vadose zone media for analysis. These analyses will include

10 identifying radiological and nonradiological contamination and physical properties to aid in the
11 understanding of the nature and extent of contamination at the waste sites. Non-intrusive
12 activities, such as downhole geophysical logging and high-resolution resistivity (HRR) surveys,
13 will be used to augment the intrusive data-collection activities.

14 This SAP and the associated addenda lay out the plan to complete supplemental data-collection
15 activities. The supplemental data will be incorporated into FSs to support Hanford Federal
16 Facility Agreement and Consent Order (Ecology et al. 1989a) (Tri-Party Agreement) major
17 Milestone M-015-OOC for completion of the RI/FS processes for the Central Plateau OUs by
18 December 31, 2011. Chapter 6.0 of the Work Plan provides a schedule of the interim milestones
'9 for the OUs leading to the major milestone.

20 A2.L4 Quality Objectives and Criteria for
21 Measurement Data

22 The QA objective of this plan is to develop implementation guidance to data-collection activities
23 that will provide data of known and appropriate quality. Data quality is assessed by data quality
24 indicators, by evaluation against identified DQOs, and by evaluation against the work activities
25 identified in the existing work plans, and this Supplemental Work Plan and SAP. The applicable
26 quality control (QC) guidelines and quantitative target limits for assessing data quality are
27 dictated by the intended use of the data and the nature of the analytical method. The following
28 subsections identify the contaminants of potential concern (COPC) and their respective
29 preliminary action levels in support of establishing analytical requirements, including analytical
30 method target limits. The quantitative and qualitative data quality indicators are also described
31 below;

32 A2.A.1 Development of Contaminants of Potential Concern and Preliminary Action
33 Levels for Establishment of Analytical Requirements

34 This section identifies tie 200 Areas Central Plateau waste-site COPCs and identifies the process
35 for development of their corresponding preliminary action levels in support of establishing
36 appropriate analytical requirements. The analytical performance requirements, including
17 required detection limits, are contained in Tables A2-1 and A2-2.
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1 A2.1.4.1.1 Development of Contaminants of Potential Concern

2 The COPCs for the 200 Areas Central Plateau waste sites to be investigated under this SAP were
3 developed on an OU basis using information about historical Central Plateau operations, the
4 results of characterization activities, and the DQO processes documented in the respective OU
5 work plans (Volume I, Table 1-1). The comprehensive list of COPCs is identified on an OU
6 basis in Table A2-3. Unless otherwise noted, the COPCs for the OU within which a waste site
7 resides will apply to the waste site being sampled.

8 Based on additional historical research into crib discharges, Ni-63 and Sm-151 also have been
9 identified as COPCs. No analytical method was identified for Sm-151, but concentrations can be

10 estimated based on decay relationships with other radiological constituents.

11 A2.1.4.1.2 Development of Preliminary Action Levels

12 Preliminary action levels represent regulatory- or risk-based soil concentrations of
13 nonradionuclide or radioactive constituents that are considered protective of human health,
14 ecological receptors, and groundwater and could be used by the FS process to meet remedial
15 action objectives. Identification of preliminary action levels is helpful in demonstrating that the
16 analytical detection limits required of the laboratories will provide laboratory data that can be
17 compared to final action levels and so is usable in making remedial decisions. Consequently,
18 such levels should be detectable by laboratory analytical processes to ensure that data are useable
19 in making remedial decisions. Use of preliminary action levels provides a technical basis for
20 establishing analytical requirements found in Tables A2-1 and A2-2 for the COPCs identified in
21 Table A2-3. The overall process identifies preliminary action levels that could be used as final
22 action levels for protection of human health, ecological receptors, and groundwater at 200 Areas
23 Central Plateau waste sites and then compares these levels to available Hanford Site soil
24 background values to ensure that required detection limits do not exceed such levels and that the
25 data are usable.

26 Nonradionuclide preliminary action levels. The preliminary action levels for human health,
27 ecological receptors, and groundwater protection from exposure to nonradioactive chemical
28 constituents listed in Table A2-2 were derived as follows.

29 * Preliminary action levels for nonradionuclide COPCs in shallow soils that are protective
30 of human health from direct exposure are risk-based numeric levels expressed in terms of
31 concentration (mg/kg) based on an industrial land-use scenario. Risk-based standards for
32 industrial land use for carcinogenic and noncarcinogenic COPCs were calculated for
33 shallow soils (the top 4.6 m [15 ft] of the soil column) using the Method C formulas of
34 WAC 173-340-745, "Soil Cleanup Standards for Industrial Properties," or, Method A,
35 WAC 173-340-900, "Tables," Table 745-1, for industrial sites, as applicable (e.g., lead).

36 * Preliminary action levels for nonradionuclide COPCs that are protective of terrestrial
37 ecological receptors in shallow soils of industrial properties are derived from simplified
38 terrestrial ecological evaluation procedures provided in WAC 173-340-7492, "Simplified
39 Terrestrial Ecological Evaluation Procedures," and the Wildlife column of Table 749-3 in
40 WAC 173-340-900.
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Preliminary action levels for nonradionuclide COPCs in deep soil (i.e., greater than 4.6 m
2 [15 ft] deep) that are protective of groundwater were calculated using the fixed parameter
3 three-phase partitioning model (Equation 746-1 of WAC 173-340-747(4), "Deriving Soil
4 Concentrations for Ground Water Protection," "Fixed Parameter Three-Phase
5 Partitioning Model").

6 Radionuclide preliminary action levels. The preliminary action levels for human health,
7 ecological receptors, and groundwater protection from exposure to radionuclides listed in
8 Table A2-1 were derived as follows.

9 Preliminary action levels for radionuclides that are protective of human health from direct
10 exposure to radionuclides in shallow soils of industrial properties were developed using
11 the RESidual RADioactivity (RESRAD) model Version 6.3 (ANL 2005, RESRADfor
12 Windows). These levels correspond to an operational direct-exposure dose rate guideline
13 of 15 mrem/yr above background that equates to an achievement of a 1 0 -4 to 10-6
14 carcinogenic risk range in accordance with EPA/540/R-99/006, Radiation Risk
15 Assessment At CERCLA Sites and Q & A, Directive 9200.4-3 1P.

16 Preliminary action levels for radionuclides in shallow soils that are protective of
17 ecological receptors at industrial properties were obtained from the RESRAD-Biota
18 model Version 1.2 and are Level 1 (screening level) values (ANL 2006, RESRAD-Biota)
19 and the terrestrial radionuclide screening levels presented in DOE-STD-1 153-2002, A

Graded Approach for Evaluating Radiation Doses to Aquatic and Terrestrial Biota.

21 Preliminary action levels for individual radionuclides in deep soil that are protective of
22 groundwater will be developed using STOMP (PNNL-12034, STOMP, Subsurface
23 Transport Over Multiple Phases, Version 2.0, User's Guide) modeling; hence the
24 groundwater action levels are listed as TBD (to be determined).

25 A2.14.2 Quantitative Analytical Parameters

26 The quantitative analytical parameters of precision and accuracy as described in the following
27 sections will apply to analytical data analysis.

28 A2.1.4.2. Accuracy

29 Accuracy is an assessment of the closeness of the measured value to the true value. Accuracy of
30 chemical test results is assessed through several standard methods. These methods include
31 calibrating measurement systems using standards of known concentration (calibration);
32 analyzing solutions known to contain no analytes of interest to verify that the sample processing
33 and preparation process do not affect the measurement (blank analyses); routinely analyzing
34 samples containing known concentrations of analyte(s) of interest (laboratory control sample
35 analysis); and, spiking samples with known standards and establishing the average recovery
36 (matrix spike analysis). Radionuclide measurements that require chemical separations use the
37 matrix spike technique to measure method performance. For radionuclide measurements that are

8 analyzed by gamma spectroscopy, laboratories typically compare results of blind audit samples
39 against known standards to establish accuracy. Validity of calibrations is evaluated by
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I comparing results from the measurement of a standard to known values and/or by generating
2 in-house statistical limits based on three standard deviations (+/ 3 SD). Tables A2-1, A2-2, and
3 A2-4 list the accuracy requirements for fixed laboratory analyses for the project.

4 An additional element of the accuracy objective is measurement method sensitivity, frequently
5 described by the minimum detectable concentration, also referred to as the detection limit. The
6 detection limit reflects the smallest concentration of an analyte that can be reliably measured in a
7 sample and must be established to provide data at concentrations low enough for comparison
8 against remedial action levels and remediation goals established during the RI/FS planning
9 process. Detection limits are functions of the analytical method used to provide the data and the

10 quantity of the sample available for analyses. Detection limits identified for the analytes for the
11 soil and QC samples are listed in Tables A2-1 and A2-2 (see Required Detection Limits columns
12 on the tables). The preliminary action levels are estimates of potential cleanup levels and are
13 used in this SAP to ensure that detection limits are established to provide laboratory data at low
14 enough concentrations to assess potential action limits during the feasibility study, where
15 potential applicable or relevant and appropriate requirements are identified. Required detection
16 limits are generally lower than the preliminary action levels so that any nondetect laboratory
17 results can be used to demonstrate that the field concentrations do not, in fact, exceed target
18 action levels. The detection limits presented in the tables are typical for clean media and
19 trace-level analysis and should be achievable by a laboratory in the absence of interferences. A
20 laboratory analyzing samples displaying more than trace level contamination may not be able to
21 achieve these detection limits.

22 The general objective for detection limits is to establish a minimum detectable concentration that
23 is below the action level to prevent generation of inconclusive data. The detection limits for the
24 soil and QC sample analytes identified for this RI are listed in Tables A2-1, A2-2, and A2-4 as
25 required detection limits and are generally lower than the preliminary action level to ensure that
26 the data are useable.

27 A2.1.4.2.2 Precision

28 Precision is a measure of the data spread when more than one measurement has been taken on
29 the same sample. Precision is assessed through analysis of multiple aliquots of the same sample
30 in the laboratory (laboratory replicate analysis), through analysis of split samples prepared in the
31 field and submitted to the laboratory as separate samples (field duplicate analysis), and through
32 assessment of multiple analyses of laboratory control samples. Precision is typically expressed
33 as the relative percent difference for duplicate measurements. Analytical precision requirements
34 for fixed laboratory analyses are listed in Tables A2-1, A2-2, and A2-4. These are typical
35 precision levels that a laboratory should be able to achieve on project liquid and solid samples.
36 Inability to achieve the precision requirements is an indicator that there is a problem with the
37 sampling process, analytical system, or sample matrix and requires further investigation.

38 A2.1.4.2.3 Completeness

39 Completeness is a measure of the amount of valid data needed to be obtained from a
40 measurement system. This parameter compares the number of valid measurements completed to
41 the minimum number of samples to be collected and analyzed to establish
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description/measuremenit of the system at a minimum confidence with those established by the
2 project's quaiity criteria (DQOs or performance/acceptance criteria).

3 For this supplemental RI activity, the overall objective for completeness is 85 percent from all
4 measurement techniques. The uncertain nature of subsurface sampling may result in limited
5 sample returns and comipleteness objectives may not be met. Mitigating activities can include
6 prioritization of the analyte list or sending minimum volumes for analysis. Impacts from these
7 activities will be assessed in the data quality assessment (DQA).

8 A2.1.4.3 Qualitative Analytical Parameters

9 Qualitative analytical parameters identified in this section include representativeness and
10 comparability. The degree to which these qualitative parameters will apply to collection of
11 supplemental data at individual sites will be identified in the site-specific addenda. These
12 parameters are described below.

13 A2.1.4.3.1 Representativeness

14 Representativeness refers to the degree to which a data set actually describes a sample of a
15 population (e.g., the information presented by the data set can be extrapolated to describe the
16 overall site or system). The measurements of a data set must be evaluated to determine whether
17 the data are collected in. such a manner that they represent the environment or condition being
18 measured or studied (i.e., the actual concentration and distribution of the radiological
) constituents in the matrix sampled). Representativeness should be assessed on a gross (i.e., site

20 or system) level and on an individual measurement level to ensure that the data user understands
21 how the data set can be used to describe the target system. Sampling plan design, sampling
22 techniques, and sample handling protocols (e.g., storage, preservation, transportation) have been
23 developed and are discussed in subsequent sections of this document. Representativeness of the
24 data set will be evaluated during the DQA.

25 A2.1.4.3.2 Comparability

26 Comparability is an expressed measure of confidence that one data set can be compared to
27 previous and subsequent measurements and so can be combined for purposes of decision
28 making. This parameter compares sample collection and handling methods, sample preparation
29 and analytical procedures, holding times, stability issues, and QA protocols. Data comparability
30 will be maintained using standard procedures, consistent methods, and consistent units.
31 Tables A2-1, A2-2, and A2-4 list applicable fixed-laboratory methods for analytes and target
32 detection limits.

33 A2.1.5 Special Training/Certification Requirements

34 A graded approach is used to ensure that workers receive a level of training that is commensurate
35 with their responsibilities and that complies with applicable DOE orders and government
16 regulations. The Field Team Lead, in coordination with line management, will ensure that all
,7 field personnel meet all special training requirements.
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1 Typical training requirements or qualifications have been instituted by the primary contractor
2 management team to meet training requirements imposed by the Project Hanford Management
3 Contract (DE-AC06-96RL13200, Contract Between the U.S. Department of Energy, Richland
4 Operations Office, and Fluor Hanford, Inc.), regulations, DOE orders, DOE contractor
5 requirements documents, American National Standards Institute/American Society of
6 Mechanical Engineers, Washington Administrative Code, etc. For example, the environmental,
7 safety and health training program provides workers with the knowledge and skills necessary to
8 safely execute assigned duties. Field personnel typically will have completed the following
9 training before starting work:

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

12 . 8-hour hazardous waste worker refresher training (as required)

13 a Hanford general employee radiation training

14 0 Hanford general employee training

15 . Radiological worker training.

16 Project specific training includes the following.

17 . Training requirements or qualifications needed by sampling personnel will be in
18 accordance with QA requirements.

19 * Samplers are required to have training and/or experience in the type of sampling that is
20 being performed in the field (e.g., borehole sampling).

21 a Qualification requirements for radiological control technicians are established by the
22 Radiation Protection Program; radiological control technicians assigned to these activities
23 will be qualified through the prescribed training program and will undergo ongoing
24 training and qualification activities.

25 Project-specific safety training, geared specifically to the project and the day's activity, will be
26 provided. Pre-job briefings will be performed to evaluate an activity and its hazards by
27 considering many factors including the following:

28 * Objective of the activities
29 a Individual tasks to be performed
30 0 Hazards associated with the planned tasks
31 * Controls applied to mitigate the hazards
32 0 The environment in which the job will be performed
33 * The facility where the job will be performed
34 0 The equipment and material required
35 * The safety procedures applicable to the job
36 . The training requirements for individuals assigned to perform the work
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The level of management control
2 The proximity of emergency contacts.

3 Training records are recorded for each individual in an electronic training record database. The
4 Fluor Hanford training organization maintains the training records system. Line management
5 will confirm that an individual employee's training is appropriate and up-to-date prior to
6 performing any fieldwork.

7 A2.1.6 Documentation and Records

8 The Waste Site Remediation Task Lead is responsible for ensuring that the current version of the
9 SAP is being used and for providing any updates to field personnel. Version control is

10 maintained by the administrative document control process. Minor changes to the FSP and/or
11 SSSP, such as location changes with depth due to sample recovery or obstructions, may be made
12 in the field by the Waste Site Remediation Field Project Manager and Task Lead. Changes to the
13 FSP and/or SSSP that affect the DQOs, such as overall borehole location or sampling method,
14 will be reviewed and approved by RL and Ecology prior to implementation; this approval may
15 be through actual revision of the Work Plan and/or SAP documents or may be documented
16 through Unit Manager Meeting minutes under the Tri-Party Agreement. The Waste Site
17 Remediation Task Lead and Field Project Manager are responsible for ensuring that the field
18 instructions are maintained up to date and aligned with any revisions to the SAP. As appropriate,
_9 the document revision process will follow the requirements set forth in Section 9.3 of the

J Hanford Federal Facility Agreement and Consent Order Action Plan (Ecology et al. 1989b).

21 The project file will include the following, as appropriate:

22 Q Field logbooks or operational records
23 0 Global Positioning System data
24 0 Chain-of-custody forms
25 I Sample receipt records
26 Inspection or assessment reports and corrective action reports
27 e Interim progress reports
28 Final reports.

29 The Waste Site Remediation Task Lead is responsible for ensuring that the data file is properly
30 maintained. The project files will contain the records or references to their storage locations.

31 The laboratory is responsible for maintaining and having available upon request:

32 0 Analytical logbooks
33 a Raw data and QC sample records
34 0 Standard reference material and/or proficiency test sample data
35 0 Instrument calibration information.

16 Records may be stored in either electronic or hard copy format. Documentation and records,
7 regardless of medium or format, are controlled in accordance with internal work requirements
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1 and processes that ensure accuracy and retrievability of stored records. Records required by the
2 Tri-Party Agreement will be managed in accordance with the requirements of the Agreement.

3 A2.2 MEASUREMENT/DATA ACQUISITION

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

7 A2.2.1 Sampling Process Design

8 The sampling process design describes the data-collection design for the project, including types
9 and numbers of samples required, sampling locations and frequency, sample matrices, and the

10 rationale for the design. The approved work plans (Table 1-1) describe the sampling process
11 designs based on DQOs and sampling strategies for the initial RI work. Following review of the
12 initial RI data, the Tri-Parties agreed to assess the need for supplemental data through a
13 supplemental DQO process. A major effort in the supplemental DQO process was the
14 Tri-Parties' review of the existing data for each waste site to detennine if gaps existed that would
15 influence the decision process. Data gap analysis focused on the following:

16 0 The need to address data gaps where the relationship between an analogous site and its
17 assigned representative site is weak

18 a The desire to accelerate confirmatory sampling where early data would facilitate decision
19 making

20 - The need to obtain supplemental information on the extent of contamination where data
21 could lead to a different remedy

22 . The need to obtain supplemental data to further characterize the deep vadose zone where
23 recent knowledge and thinking (i.e., groundwater, tank farm, vadose zone integration,
24 200-UW-I OU lessons learned) result in the need for more information.

25 Appendix C contains a summary of the amount and type of existing and supplemental data for
26 each waste site. The Volume II addenda provide detailed information on each waste site,
27 including the existing data, sampling strategy, sample location and frequency, and rationale for
28 the sample design.

29 This SAP is aimed at collecting supplemental data to support the RI/FS process. Therefore, the
30 sampling design for activities conducted under this SAP is mainly a focused (or judgmental)
31 strategy aimed at addressing specific data gaps. The focused sampling is a result of having
32 existing knowledge of waste-site contamination problems either from site-specific information or
33 from representative sites. These data include construction information, effluent discharge
34 volumes, contaminant inventories, information from nearby or similar sites, geophysical logging
35 within or near sites, HRR surveys, and/or site-specific sampling (additional details on sampling
36 are provided in Section A3.1).
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Additional sampling is anticipated following the record of decision to collect confirmatory,
2 design, and verification samples at sites as needed. Post-record of decision sampling needs will
3 be identified through a series of DQO processes as described in Chapter 5.0 of the Supplemental
4 Work Plan.

5 A2.2.2 Sampling Methods

6 This SAP provides information on a variety of intrusive and non-intrusive sampling methods that
7 may be used during the supplemental RL Data-collection methods include borehole sampling,
8 direct-push sampling, test pit sampling, geophysical surveys, field screening, and other methods
9 as warranted by the data needs. Intrusive, subsurface sampling of vadose zone soils is a main

10 objective of the supplemental RL In addition, water samples may be collected if encountered in
11 perched zones and/or at the groundwater/vadose interface. Other types of sampling, such as
12 surface sampling or soil vapor sampling, may be warranted in some cases. Non-intrusive
13 data-collection techniques also will be used to augment the existing data and the intrusive
14 supplemental data in evaluating the nature and extent of contamination during the RI/FS process.
15 Details of sample and data-collection methods included in this SAP are provided in Section A3.1
16 and in Volume 11 addenda.

17 A2.2.2.1 Decontamination of Sampling Equipment

To prevent contamination of the samples, care should be taken to use clean equipment for each
sampling activity. In general, disposable sampling equipment will be used where appropriate.

20 Some sampling equipment, such as split-spoon samplers, may be decontaminated in accordance
21 with decontamination procedures.

22 Special care should be taken to avoid the following common ways in which cross-contamination
23 or background contamination may compromise the samples:

24 e Improperly storing or transporting sampling equipment and sample containers

25 0 Contaminating the equipment or sample bottles by setting the equipment/sample bottle on
26 or near potential contamination sources (e.g., uncovered ground)

27 . Handling bottles or equipment with dirty hands or gloves

28 Improperly decontaminating equipment before sampling or between sampling events.

29 A2.2.3 Sample Handling and Custody Requirements

30 All field-sample handling, shipping, and custody requirements will be consistent with established
31 procedures. Level I EPA pre-cleaned sample containers will be used for soil samples collected
32 for chemical and radiological analysis. Container sizes may vary depending on

-3 laboratory-specific volumes/requirements for meeting analytical detection limits. The
I radiological control technician will measure the contamination levels and dose rates associated

35 with the sample containers. This information, along with other data, will be used to select proper
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1 packaging, marking, labeling, and shipping paperwork and to verify that the sample can be
2 received by the analytical laboratory in accordance with the laboratory's acceptance criteria.
3 Preliminary container types and volumes are identified in Table A2-5. The final types and
4 volumes will be indicated on the Sampling Authorization Form prepared by Sample and Data
5 Management; however, field changes can be made if necessary. Field-determined radiological
6 properties of the sample also may affect the container size. Each sample container will be
7 labeled with the following information, using a waterproof marker on firmly affixed,
8 water-resistant labels:

9 a Sampling Authorization Form
10 a HEIS number
11 . Sample collection date/time
12 0 Name of person collecting the sample
13 0 Analysis required
14 a Preservation method (if applicable).

15 Except for volatile organic analyte samples, a custody seal (i.e., evidence tape) will be affixed to
16 the lid of each sample jar. The container seal will be inscribed with the sampler's initials and the
17 date. Custody tape is not applied directly to volatile organic analyte bottles collected because of
18 a potential for fouling the laboratory equipment.

19 Sample transportation will be in compliance with the applicable regulations for packaging,
20 marking, labeling, and shipping hazardous materials, hazardous substances, and hazardous waste
21 that are mandated by the U.S. Department of Transportation (49 CFR 171-177, Chapter 1,
22 "Research and Special Programs Administration, Department of Transportation," Part 171,
23 "General Information, Regulations, and Definitions," through Part 177, "Carriage By Public
24 Highway") in association with the International Air Transportation Authority, DOE
25 requirements, and applicable program-specific implementing procedures.

26 Sample custody during laboratory analysis is addressed in the applicable laboratory standard
27 operating procedures. Laboratory custody procedures will ensure that sample integrity and
28 identification are maintained throughout the analytical process. Storage of samples at the
29 laboratory will be consistent with laboratory instructions prepared by Sample and Data
30 Management.

31 The Fluor Hanford Sample Data Tracking database will be used to track the samples from the
32 point of collection to through the laboratory analysis process. The HEIS database is the
33 repository for the laboratory analytical results. The HEIS sample numbers will be issued to the
34 sampling organization for the project. Each radiological, nonradiological, and physical
35 properties sample will be identified and labeled with a unique HEIS sample number. The sample
36 location, depth, and corresponding HEIS numbers will be documented in the sampler's field
37 logbook. All field-sample handling, shipping, and custody requirements will be consistent with
38 established procedures.
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A2.2.4 Analytical Methods Requirements

2 Analytical parameters and methods are listed in Tables A2-1, A2-2, and A2-4. These analytical
3 methods are implemented in accordance with the laboratory's QA plan and the requirements of
4 this QAPjP. The Project Hanford Management Contractor conducts oversight of offsite
5 analytical laboratories to qualify them for performing Hanford Site analytical work.

6 Deviations from the analytical methods noted in Tables A2-1, A2-2, and A2-4 must be approved
7 by the Waste Site Remediation Task Lead. If the laboratory uses a nonstandard or unapproved
8 method, the laboratory must provide method validation data to confirm that the method is
9 adequate for the intended use of the data. This includes information such as determination of

10 detection limits, quantitation limits, typical recoveries, and analytical precision and bias.

11 Laboratories providing analytical services in support of this SAP will have in place a corrective
12 action program that addresses analytical system failures and documents the effectiveness of any
13 corrective actions. Errors reported by the laboratories are reported to the Sample and Data
14 Management Project Coordinator, who is responsible to document analytical errors and to
15 establish the resolution in coordination with the Waste Site Remediation Task Lead.

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

20 A2.2.5 Quality Control Requirements

21 The QC procedures must be followed in the field and laboratory to ensure that reliable data are
22 obtained. Field QC samples will be collected to evaluate the potential for cross-contamination
23 and to provide information pertinent to field variability. Field QC for sampling will require the
24 collection of field replicates (duplicates), trip or field blanks, and equipment blanks. Laboratory
25 QC samples estimate the precision and bias of the analytical data. Quality control sampling is
26 described here in general terms; actual QC samples and the required frequency for collection are
27 described in the SSSPs for each waste site to be sampled.

28 The collection of QC samples for onsite measurements may be applicable to some of the
29 field-screening techniques described in this SAP, such as organic vapor detection.
30 Field-screening instrumentation will be calibrated and controlled as discussed in Sections A2.2.6
31 and A2.2.7, as applicable. Onsite measurement QC samples will be identified in the SSSP for
32 specific sampling techniques as needed.

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

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

10 discretion of the Waste Site Remediation Task Lead, will be responsible for communicating field
11 corrective-action requirements and for ensuring that immediate corrective actions are applied to
12 field activities.

13 A2.2.5.1 Field Duplicates

14 Field duplicates are independent samples collected as close as possible to the same point in space
15 and time, taken from the same source, stored in separate containers, and analyzed independently.

16 A minimum of one field duplicate will be collected from each waste site where soil sampling is
17 performed. The duplicate should be collected generally from an interval that is expected to have
18 some contamination, so that valid comparisons between the samples can be made (i.e., at least
19 some of the constituents will be above detection limit). When sampling is performed from a split
20 spoon, volatile organic samples and volatile organic duplicate samples are collected directly
21 from the sampler. The remaining soil is then composited in a stainless steel mixing bowl. The
22 soil sample and duplicate sample are collected from this composited material.

23 A2.2.5.2 Field Splits

24 Field splits of soil samples are not considered necessary to be collected under this SAP.
25 However, during sampling, sample personnel could identify a need to collect a soil split sample
26 to verify the performance of the primary laboratory or an outside agency could request a split
27 sample. If so, the sample medium will be homogenized, split into two separate aliquots in the
28 field, and sent to two independent laboratories. The split sample will be obtained from a sample
29 medium suitable for analysis at an offsite laboratory: The split sample will be analyzed for the
30 analytes listed in the SSSPs in accordance with the analytical requirements listed in Tables A2-1,
31 A2-2, and A2-4.

32 A2.2.5.3 Equipment Rinsate Blanks

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

2 o When characterization analysis is for radionuclides only

3 - Gamma emitters
4 - Gross alpha
5 - Gross beta

6 0 When characterization analysis is for radionuclides and chemical constituents

7 - Gamma emitters
8 - Gross alpha
9 - Gross beta

10 - Metals (excluding hexavalent chromium and mercury)
II - Anions
12 - Semivolatile organic analytes
13 - Volatile organic analytes.

14 A2.2.5.4 Field Blanks

15 The volatile organic field blanks will constitute approximately 5 percent of all samples
16 designated for analysis of volatile organic compounds. A minimum of one volatile organic
17 analyte field blank will be collected at each waste site where the samples will undergo

3 volatile-organic-compound analysis. The field blank will consist of pure deionized water added
19 to clean sample containers at the location where the volatile organic compound sample was
20 collected. The field blank will be analyzed only for volatile organic compounds.

21 A2.2.6 Instrument/Equipment Testing, Inspection, and
22 Maintenance Requirements

23 Measurement and testing equipment used in the field or in the laboratory that directly affects the
24 quality of analytical data will be subject to preventive maintenance measures to ensure
25 minimization of measurement system downtime. Laboratories and onsite measurement
26 organizations must maintain and calibrate their equipment. Maintenance requirements (such as
27 parts lists and documentation of routine maintenance) will be included in the individual
28 laboratory and the onsite organization QA plan or operating procedures (as appropriate).
29 Calibration of laboratory instruments will be performed in a manner consistent with SW-846, as
30 amended, or with auditable DOE Hanford Site and contractual requirements. Consumables,
31 supplies, and reagents will be reviewed in accordance with SW-846 requirements and will be
32 appropriate for their use.

33 A2.2.7 Instrument Calibration and Frequency

34 All onsite environmental instruments are calibrated in accordance with the manufacturer's
5 operating instructions, internal work requirements and processes, and/or work packages that

36 provide direction for equipment calibration or verification of accuracy by analytical methods.
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1 The results from all instrument calibration activities are recorded in logbooks and/or
2 work packages.

3 Field instrumentation, calibration, and QA checks will be performed in accordance with the
4 following.

5 0 Calibration of radiological field instruments on the Hanford Site is performed under
6 contract by Pacific Northwest National Laboratory, as specified in their program
7 documentation.

8 0 Daily calibration checks will be performed and documented for each instrument used to
9 characterize areas that are under investigation. These checks will be made on standard

10 materials that are sufficiently like the matrix under consideration that direct comparison
11 of data can be made. Analysis times will be sufficient to establish detection efficiency
12 and resolution.

13 Analytical laboratory instruments and measuring equipment are calibrated in accordance with the
14 laboratories' QA plan.

15 Calibration is conducted with equipment or standards with known valid relationships to
16 nationally recognized performance standards. Field equipment used in this data-collection
17 activity that requires calibration will be listed in the fieldwork package. Such equipment is
18 uniquely identified and calibrated in accordance with the equipment-specific calibration
19 procedure, including the program for maintaining calibration records traceable to the uniquely
20 identified piece of equipment. The results from all instrument calibration activities are recorded
21 in logbooks and/or work packages.

22 A2.2.8 Inspection/Acceptance Requirements for
23 Supplies and Consumables

24 Supplies and consumables procured by Fluor Hanford that are used in support of sampling and
25 analysis activities are procured in accordance with internal work requirements and processes that
26 describe the Project Hanford Management Contractor acquisition system. The procurement
27 process ensures that purchased items and services comply with applicable procurement
28 specifications, thereby ensuring that structures, systems, and components, or other items and
29 services procured/acquired for Fluor Hanford, meet the specific technical and quality
30 requirements. Supplies and consumables are appropriately issued to the field and then checked
31 and accepted before use.

32 Supplies and consumables procured by the analytical laboratories are procured, checked, and
33 used in accordance with their QA plans.
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A2.2.9 Data Acquisition Requirements for Nondirect
2 Measurements

3 Nondirect measurements include data obtained from sources such as computer databases,
4 programs, literature files, and historical databases. Nondirect measurements (e.g., historical
5 records and reports) were used extensively in identification of data needs and DQOs for this
6 supplemental RI. Nondirect measurements are not planned to be acquired as a portion of the
7 supplemental data-collection activity under this SAP. However, any incidental nondirect
8 measurement used as data acquired during this SAP activity (e.g., weather data from other
9 sources) and used in decision-making will be documented.

10 A2.2.10 Data Management

11 Analytical data resulting from the implementation of this QAPJP will be managed and stored in
12 accordance with the applicable programmatic requirements governing data management
13 procedures. Electronic data access, when appropriate, will be via a database (e.g., HEIS or a
14 project-specific database). Where electronic data are not available, hard copies will be provided
15 in accordance with Section 9.6 of the Tri-Party Agreement (Ecology et al. 1989a).

16 Planning for sample collection and analysis will be in accordance with the programmatic
17 requirements governing fixed-laboratory sample collection activities, as discussed in the sample
18 team's procedures. In the event that specific procedures do not exist for a particular work

evolution, or it is determined that additional guidance to complete certain tasks is needed, a work
20 package will be developed to adequately control the activities, as appropriate. Examples of the
21 sample team's requirements include activities associated with the following:

22 0 Chain of custody/sample analysis requests
23 a Project and sample identification for sampling services
24 0 Control of certificates of analysis
25 a Logbooks, checklists
26 a Sample packaging and shipping.

27 Approved work control packages and procedures will be used to document field activities,
28 including radiological measurements when this SAP is implemented. All field activities will be
29 recorded in field logbooks or appropriate forms invoked by procedure. Examples of the types of
30 documentation for field radiological data include the following:

31 0 Instructions regarding the minimum requirements for documenting radiological controls
32 information in accordance with 10 CFR 835, "Occupational Radiation Protection"

33 0 Instructions for managing the identification, creation, review, approval, storage, transfer,
34 and retrieval of primary contractor radiological records

35 a The minimum standards and practices necessary for preparing, performing, and retaining
-16 radiological-related records

37 0 The indoctrinatiun of personnel on the development and implementation of sample plans
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1 a The requirements associated with preparing and transporting regulated material

2 0 Daily reports of radiological surveys and measurements collected during conduct of field
3 investigation activities. Data will be cross-referenced between laboratory analytical data
4 and radiation measurements to facilitate interpreting the investigation results.

5 Errors are reported to the Fluor Hanford Office of Sample and Data Management on a routine
6 basis. Laboratory errors are reported to the Sample Management Project Coordinator, who
7 initiates a Sample Disposition Record in accordance with Project Hanford Management
8 Contractor procedures. This process is used to document analytical errors and to establish their
9 resolution with the Waste Site Remediation Task Lead. The Sample Management Project

10 Coordinator provides the Sample Disposition Record to the Task Lead for review and signature.
11 The Sample Disposition Records become a permanent part of the analytical data package for
12 future reference and for records management.

13 A2.3 ASSESSMENT/OVERSIGHT

14 This section identifies the activities for assessing project and associated QA and QC activities for
15 compliance with QAPjP requirements.

16 A2.3.1 Assessments and Response Actions

17 The Project Hanford Management Contractor management, regulatory compliance, quality,
18 and/or health and safety organizations may conduct random surveillances and assessments to
19 verify compliance with the requirements outlined in this SAP, project work packages, the project
20 quality management plan, procedures, and regulatory requirements. Project-specific
21 management assessments will be conducted on an annual basis for activities conducted under
22 this Work Plan and SAP. Other assessments may be conducted on a random or as-needed basis.
23 Data obtained under this SAP will undergo DQA in accordance with Section A2.4.3.

24 If circumstances should arise in the field that would dictate the need for additional assessment
25 activities, these activities would be performed and recorded in accordance with approved
26 procedures. Deficiencies identified by these assessments will be reported in accordance with
27 existing programmatic requirements. The project's line management chain coordinates the
28 corrective actions/deficiencies in accordance with the Project Hanford Management Contractor
29 Quality Assurance Program, the Corrective Management Action Program, and associated
30 approved procedures that implement these programs.

31 Oversight activities in the analytical laboratories, including corrective action management, are
32 conducted in accordance with the laboratories' QA plans. To ensure that laboratory QA
33 requirements are met, Project Hanford Management Contractor personnel conduct periodic
34 oversight activities for offsite analytical laboratories in accordance with Hanford Site QA
35 program requirements to qualify them for performing Hanford Site analytical work.
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A23.2 Reports to Management

2 Reports to management on data quality issues will be made if and when these issues are
3 identified by self-assessments or other types of assessments. Errors reported by the laboratories
4 are communicated to the Field Team Lead, who initiates a sample disposition record in
5 accordance with primary contractor procedures. This process is used to document analytical
6 errors and to establish resolution with the Waste Site Remediation Task Lead.

7 DQA reports will be prepared to evaluate whether the type, quality, and quantity of the data that
8 were collected meet the quality objectives described in this SAP and in the SSSPs.

9 A2.4 DATA VALIDATION AND USABILITY

10 Data validation and usability activities occur after the data-collection phase of the project is
11 completed. Implementation of these elements determines whether the data conform to the
12 specified criteria, thus satisfying the project objectives.

13 A2.4.1 Data Review, Validation, and Verification

14 Data will be reviewed, and data verification and validation will be performed on analytical data
15 sets. These activities confirm that sampling and chain-of-custody documentation is complete

S and sample numbers can be tied to the specific sampling location described in Section A2.2, that
17 samples were analyzed within required holding times identified in Table A2-5, and that sample
18 analyses met the data quality requirements specified in this QAPjP.

19 Data verification will be performed on analytical data sets to ensure and document that the
20 reported results reflect what was actually done. The criteria for verification include, but are not
21 limited to, review for completeness (i.e., all samples were analyzed as requested), use of the
22 correct analytical method/procedure, transcription errors, correct application of dilution factors,
23 appropriate reporting of dry weight versus wet weight, and correct application of conversion
24 factors. Laboratory personnel may perform data verification.

25 Data validation will be performed on analytical data sets to ensure that the data quality goals
26 established during the planning phase have been achieved. As recommended in EPA guidance
27 (Bleyler 1988a, Laboratory Data Validation Functional Guidelines for Evaluating Inorganics
28 Analyses; Bleyler 1988b, Laboratory Data Validation Functional Guidelines for Evaluating
29 Organics Analyses), the criteria for data validation are based on a graded approach. Fluor
30 Hanford has defined five levels of validation, A - E. Level A is the lowest level and is the same
31 as verification. Level E is a 100 percent review of all data (e.g., calibration data; calculations of
32 representative samples from the dataset). Validation will be performed to Level C.

33 Level C validation includes a review of the QC data and specifically requires verification of
34 deliverables and requested versus reported analyses and qualification of the results based on

-35 analytical holding times; method blank results; matrix spike/matrix spike duplicate; surrogate
,6 recoveries; duplicates; and analytical method blanks. Level C validation will be performed for
37 up to 5 percent of the data by matrix and analyte group. Analyte group refers to categories, such
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1 as radionuclides, volatile chemicals, semivolatiles, polychlorinated biphenyls, metals, anions,
2 etc. The goal is to cover the various analyte groups and matrices during the validation.

3 No validation of physical data and/or field-screening results will be performed. However, field
4 QA/QC (Section A2.2) will be reviewed to ensure that the data are useable.

5 A2.4.2 Validation and Verification Methods

6 Validation activities will be based on EPA functional guidelines (Bleyler 1988a; Bleyler 1988b).
7 Data validation may be performed by the analytical laboratory, Sample and Data Management,
8 and/or by a party independent of both the data collector and the data user.

9 When outliers or questionable results are identified, additional data validation will be performed.
10 The additional validation will be performed for up to 5 percent of the statistical outliers and/or
11 questionable data. The additional validation will begin with Level C and may increase to
12 Levels D and E as needed to ensure that the data are usable. Note that Level C validation is a
13 review of the QC data, while Levels D and E include review of calibration data and calculations
14 of representative samples from the dataset. Data validation will be documented in data
15 validation reports, which will be provided to the Sample and Data Management organization and
16 in the DQA report (see Section A2.4.3). At least one data validation package will be generated
17 for each waste site or group of waste sites in the SSSPs. The Sample and Data Management
18 organization is responsible for distributing the data validation report to the Waste Site
19 Remediation Task Lead and to others as necessary. The determination of data usability will be
20 documented in the DQA.

21 A2.4.3 Reconciliation with User Requirements

22 Following data verification and validation, the data need to be evaluated to see if they answer the
23 original questions asked (e.g., DQOs). The DQA process compares completed field-sampling
24 activities to those proposed in corresponding sampling documents and provides an evaluation of
25 the resulting data. The purpose of the data evaluation is to determine if quantitative data are of
26 the correct type and are of adequate quality and quantity to meet the project DQOs. The Waste
27 Site Remediation Task Lead is responsible for ensuring that a DQA is performed. The results of
28 the DQA will be reported to the Waste Site Remediation Task Lead and will be used in
29 interpreting the data and determining if the objectives of this activity have been met.

30 The EPA DQA process, EPA/240/B-06/002, Data Quality Assessment: A Reviewers Guide,
31 EPA QA/G-9R, and EPA/240/B-06/003, Data Quality Assessment: Statistical Toolsfor
32 Practitioners, EPA QA/G-9S, identifies five steps for evaluating data generated from this
33 project, as summarized below.

34 Step 1. Review DQOs and Sampling Design. This step requires a comprehensive review of
35 the sampling and analytical requirements outlined in the project-specific DQO workbook and
36 SAP.
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Step 2. Conduct a Preliminary Data Review. In this step, a comparison is made between the
2 actual QA/QC achieved (e.g., detection limits, precision, accuracy) and the requirements
3 determined during the I)QO. Any significant deviations will be documented. Basic statistics
4 will be calculated from the analytical data at this point, as appropriate to the data set, including
5 an evaluation of the distribution of the data and in accordance with the DQOs.

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

8 Step 4. Verify the Assumptions. In this step, the validity of the data analyses is assessed by
9 determining if the data support the underlying assumptions necessary for the analyses or if the

10 data set must be modified (e.g., transposed, augmented with additional data) before further
II analysis. If one or more assumptions are questioned, Step 3 is repeated.

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

17 A2.4.4 Follow-On Data Quality Objectives

Because this Work Plan and SAP address supplemental data-collection activities for OUs that
19 have undergone an initial phase of RI sampling, assessment of the supplemental data in
20 conjunction with the existing data is needed prior to proceeding to decision making. Data quality
21 of the supplemental data will be evaluated as described in this QAPjP. In addition, the combined
22 data sets will be reviewed for usability and to determine if data gaps identified through the DQO
23 process have been adequately addressed by these combined data sets. The Tri-Parties will
24 review the combined data sets to ensure that sufficient decision-making data are available prior
25 to revising or preparing the FSs. If concerns exist about the ability to make decisions based on
26 the combined existing and supplemental data, then the Tri-Parties can choose to conduct a
27 follow-on DQO process to evaluate remaining decision-making data gaps and identify additional
28 data-collection activities needed to complete the RI/FS process. The Supplemental Work Plan
29 and SAP will serve as the foundation for any additional data-collection activities identified
30 through the follow-on DQO process. The follow-on data-collection activities will be
31 incorporated into the Work Plan and SAP through Volume 2 as SSSPs.
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A3.0 FIELD-SAMPLING PLAN

2 The supplemental RI FSP describes the field activities for collection of field observations,
3 measurements, and samples for laboratory analysis. This FSP provides more detailed
4 information on sampling methods, field-screening technologies, and waste management
5 activities. All of the data-collection techniques may not be required at each waste site.
6 Site-specific FSP addenda are included in Volume 2 that detail supplemental RI activities at each
7 individual waste site.

8 The objective and purpose of the supplemental RI data collection and this overall FSP are
9 identified in this Work Plan. The waste sites requiring supplemental data and the type of data

10 needed are identified in Appendix C. Applicable sampling and data-collection techniques
11 identified in this overall FSP will be specified in the SSSPs in Volume 2 of this Work Plan.

12 A3.1 DATA-COLLECTION TECHNIQUES

13 As discussed in Section A2.2, a variety of sample methods and measurements may be applicable
14 to data-collection activities identified for the supplemental RI. The data needs identified through
15 the supplemental DQO require sampling of different media, including the following:

16 a Surface soil
7 o Subsurface soil (at depths extending to groundwater)

18 a Groundwater (at the water table)
19 0 Perched water (within the vadose zone)
20 o Soil vapor
21 0 Residual waste materials.

22 This SAP includes a range of data-collection techniques that can be used to obtain vadose zone
23 infornation, such as soil samples, physical soil properties, and geophysical surveys for
24 radionuclides and moisture. Data-collection techniques can be either intrusive (i.e., penetrate the
25 vadose zone deeper than 0.30 m [1 ft]) or nonintrusive. The following subsections present
26 common intrusive and ron-intrusive techniques that may be used under this SAP. The
27 techniques discussed in this section are the most commonly used at the Hanford Site to collect
28 vadose zone data and w:ill represent the majority of the techniques used for supplemental data
29 collection.

30 A supporting document, SGW-32606, Characterization Technologies for Waste Site Model
31 Groups, has been developed that identifies and evaluates techniques that can be used to collect
32 data. It provides additional technical details on potential data-collection techniques for
33 waste-site RIs.

34 A3.1.1 Intrusive Collection Techniques

.5 Intrusive techniques included in this plan are borehole drilling, direct-push techniques, and test
36 pitting and trenching.
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1 A3.1.1.1 Borehole Drilling and Sampling

2 A3.1.1.1. Borehole Drilling

3 Borehole drilling can be conducted using a variety of equipment depending on data needs. For
4 application at the Central Plateau waste sites, drilling is commonly done with a cable tool rig, or
5 a similar type rig that allows control of contaminated cuttings; permits spectral gamma, neutron
6 moisture, and other types of downhole geophysical logging; and provides adequate soil return to
7 support soil sampling, either through a split-spoon sampler or through a grab sample.
8 Table A3-1 summarizes the different types of sample collection methods and their individual
9 characteristics.

10 All drilling will be via a method approved by the project, and will conform to site-specific
11 technical specifications for environmental drilling services. Drill rigs for deep boreholes will
12 generally require a gravel pad and, in some cases, a gravel access road. Cleaning and
13 decontamination requirements also will be performed in accordance with approved procedures
14 and as described in the QAPjP, Section A2.2.2.1.

15 Multiple casing strings may be used by telescoping to reach the proposed total depth for the
16 borehole and to minimize transport of contaminants in the vadose zone from the drilling
17 operations. The casing sizes will be of sufficient size to accommodate a split-spoon sampler to
18 the bottom of the borehole. Downsizing of the casing will be commensurate with the decrease in
19 contamination levels with depth based on field screening. Actual conditions during drilling may
20 warrant changes; the changes may be implemented after consultation with, and the approval of,
21 the Field Team Lead and the Waste Site Remediation Task Lead.

22 After drilling, samplng, and logging the borcholes identified in this SAP, the casing will be
23 removed and the boreholes will be decommissioned in accordance with WAC 173-160,
24 "Minimum Standards for Construction and Maintenance of Wells." For combined vadose zone
25 and groundwater boreholes where the borehole will be drilled into the aquifer and completed as a
26 groundwater monitoring well, completion activities will be conducted in accordance with a well
27 design approved by the Field Team Lead. The design will conform to WAC 173-160
28 requirements or, if needed, a variance to that regulation will be obtained from Ecology prior
29 to construction.

30 A3.1.1.1.2 Borehole Sampling

31 In general, the intent of the borehole sampling design in a waste site is to collect samples at key
32 areas of interest with depth in the vadose zone. These key areas include, but are not limited to,
33 the following:

34 0 Within the 0 to 4.6 m (0 to 15-ft) zone to provide data to support risk assessment for
35 human health and ecological screening and risk assessment

36 . At the bottom of the waste site to evaluate the high concentrations associated with the
37 very low mobility constituents, such as plutonium and Cs-137
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0 At lithologic changes and on top of lower permeability zones where contaminants may be
2 held up in the vadose zone

3 0 Along the length of the borehole to look for more mobile constituents and to assess
4 residual contamination left behind after discharges ceased

5 e At the outer edges of an HRR or geophysically identified plume or the boundary of the
6 waste site to provide extent information.

7 Borehole sample collection will be guided by the sampling approaches outlined for the
8 individual waste sites or groups of waste sites identified in Volume 2 SSSPs. Actual sampling
9 intervals may vary from these approaches, depending on field-screening results and varying

10 subsurface conditions. The intent of the sampling design is to generally begin sample collection
11 at or just above the bottom of the waste site, depending on waste-site construction. For example,
12 in a crib that is constructed with the crib bottom at 3.7 m (12 ft) below ground surface (bgs) and
13 a 0.6 m (2-ft) stabilization cover, the mass of the low-mobility contaminants (e.g., Cs-137 and
14 plutonium) would be expected to start approximately 4.3 m (14 ft) down. Field screening would
15 be used to confirm correct crib bottom depth. Samples may be collected above the waste-site
16 bottom to assess backfill material, to support waste site-specific ecological screening, and to
17 augment human-health risk assessment if data are not currently available. These near-surface
18 samples will be used to supplement ongoing ecological risk assessment for the entire Central
19 Plateau.

3 Sampling would continue intermittently (based on the site's conceptual contaminant distribution
21 model, results of nearby borehole logging events, and professional judgment of the field
22 geologist) to total depth. Samples may be collected for Table A2-1 and Table A2-2 analysis,
23 grab sample analysis, physical properties analysis, or focused analysis.

24 A3.1.1.1.3 Split-Spoon Sampling and Analysis

25 Split-spoon sampling and analysis will be used to evaluate all the identified COPCs for a waste
26 site that were originally identified in the associated OU RI/FS approved work plans. These
27 COPC lists form the COPC lists for the supplemental work (see Table A2-3). In some instances,
28 a reduced COPC list will be used based on the amount and quality of the existing data. The
29 COPC list for each waste site is included in the SSSPs; a list of COPCs by OU is included in
30 Table A2-3. Radiological and nonradiological analytes identified for the Central Plateau and
31 their associated analytical performance indicators are presented in Tables A2-1, A2-2, and A2-4.

32 The split-spoon samplers will be equipped with four separate liners, generally stainless steel or
33 lexan. Site personnel will not overdrive the sampling device. With the exception of the volatile
34 organic analyte samples, soil will be transferred to a pre-cleaned, stainless steel mixing bowl,
35 homogenized, and then containerized in accordance with contractor sampling procedures.
36 Volatile organic analyte samples will be collected prior to homogenization of the soils.

Lexan is a registered trademark of General Electric Company, New York, New York.
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1 A3.1.1.1.4 Grab Sampling and Analysis

2 To gain a better understanding of the distribution of mobile contaminants (e.g., Tc-99, uranium,
3 nitrate, nitrite, chromium, tritium, 1-129), grab samples may be collected from the drill cuttings.
4 The purpose of the grab samples is to analyze the contaminants within the pore water of the
5 vadose zone. These samples will be analyzed using leaching techniques to extract the
6 contaminants, followed by analysis of the extracts (Table A3-2) for the contaminants listed in
7 Table A2-3. Grab samples can be collected at short sampling intervals, typically 0.76 m (2.5 ft)
8 and temporarily stored for analysis. Initially, analysis will be run on a subset of the grab
9 samples; e.g., the 3 m (10-ft) samples. These results will be reviewed, and additional analysis

10 will be performed using the intermediate sample intervals (e.g., 0.76 m [2.5-ft] samples) in areas
11 of elevated concentrations or to refine the understanding of contaminant distribution.

12 Grab samples will be collected into jars directly from the drive barrel cuttings. Samples will be
13 analyzed at an onsite laboratory. Pore water removal from the soils initially will be attempted by
14 centrifuge to extract the pore water with pressure. Additionally, water, acid, or both may be used
15 to leach contaminants from the soil. The soil also will be evaluated for gamma-emitting
16 radionuclides and total carbon. These analyses will provide more detailed information to
17 understand distribution and potential movement of mobile COPCs and to support future
18 modeling efforts, as needed.

19 A3.1.1.1.5 Physical Properties Sampling and Analysis

20 Physical property samples will be collected from the boreholes to provide site-specific values to
21 support the RESRAD dose model (ANL 2005), Subsurface Transport Over Multiple Phases
22 (STOMP) (PNNL-12028, STOMP Subsurface Transport Over Multiple Phases, Version 2.0,
23 Application Guide), or other modeling. General soil properties of interest are pH, moisture
24 content, grain-size distribution, specific conductivity, and soil density. Samples for soil density
25 generally will be collected with a split-spoon sampler equipped with four separate stainless steel
26 or LEXAN liners. Physical property samples will be analyzed in accordance with American
27 Society for Testing and Materials methods. The physical property samples will be collected
28 from lithologies that represent the major facies in the vadose zone. The samples will be
29 collected coincident with nonradiological and radiological split-spoon sample intervals, where
30 possible. Additional physical properties of interest may include distribution coefficient, porosity,
31 specific conductivity, or other parameters. Site-specific physical property analyses are identified
32 in the SSSPs.

33 A3.1.1.1.6 Focused Sampling and Analysis

34 Focused analysis may be used to look for specific constituents or to evaluate particular
35 characteristics of a sample, such as plutonium concentration, distribution coefficient, or
36 leachability. Focused analysis also may be used if the COPCs for a site have been reduced to
37 contaminants of concern through a data-supported screening process (such as the risk assessment
38 or FS processes) or if existing data are sufficient for all but a smaller set of constituents.
39 Focused sampling analytes and/or parameters will be specified in the SSSPs.

40 If sample volume requirements cannot be met because of sample recovery issues, samples will
41 be collected according to a priority based on the nature of the data gap being filled. For samples
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that are being collected to support protection of groundwater analysis, the sample priority will be
2 given to the grab sample analysis. If plutonium is an identified data need, then priority would be
3 given to the plutonium analytes. Priority will be established in the SSSPs.

4 Following drilling, the boreholes will be geophysically logged for gamma-emitting
5 radionuclides, neutron moisture content, and/or passive neutron (see Section A3.1.2.3). These
6 data will be collected in HEIS; a summary report also will be prepared by the logging contractor
7 to document the logging activity and results. The logging summary reports will be
8 documented in the field summary report so they can be referenced in the FS and other documents
9 as necessary.

10 A3.1.1.2 Direct-Push Techniques and Sampling

11 Direct-push techniques use a pushing method, such as a diesel hammer, hydraulic hammer, cone
12 penetrometer, or GeoProbe, 2 to penetrate the vadose zone to collect soil samples and to obtain
13 downhole geophysical data (e.g., small-diameter spectral gamma, moisture). These methods
14 generally are limited in the depth of penetration and in sample volume as compared to borehole
15 drilling; they are generally less expensive than drilling, however.

16 Direct-push holes may be installed to obtain spectral gamma, neutron moisture, and/or passive
17 neutron 'ogs and/or vapor samples. Some direct-push technologies also permit sampling. The
18 number of samples and the depth of sampling are limited and capabilities vary with each method.
3 Table A3-3 identifies direct-push techniques and their associated capabilities. Direct-push holes
A Jare decommissioned the same as boreholes.

21 Sample collection from the direct-push techniques is done from a driven sampling device, similar
22 to the split-spoon sampler discussed in the borehole drilling section. Sampling is conducted first
23 for volatile organic analytes (if required), then soils are homogenized and sampled for the
24 remainder of the analytes. Site-specific COPCs are identified in the SSSPs, along with analytical
25 priority. Because of the limited sample size on some methods, focused analysis may be used to
26 ensure the analytes of highest need to fill the data gap are analyzed. Maximum depth for these
27 techniques is near 33 m (100 ft); some of the techniques are limited to even lower depths.
28 Techniques are chosen to address data gaps and may be reevaluated with time to obtain the
29 appropriate quality of data.

30 A3.1.1.3 Test Pitting/Trenching and Sampling

31 A3.i1A.3.1 Test Pitting/Trenching

32 Test pitting and trenching use excavation equipment to reach contaminated soil for sampling.
33 Test pits are focused excavations, generally with a maximum depth of about 7.6 m (25 ft) bgs.
34 Depending on site conditions, clean soil can be removed from the surface to gain some additional
35 depth capability. Soils generally are sampled from the excavator bucket and can be field

2 GeoProbe is a registered trademark of GeoProbe Systems, Salina, Kansas.
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1 screened for volatiles or radioactivity. Trenching uses longer excavations to intercept the
2 contaminated material.

3 Site-specific test pit/trenching locations may be adjusted in the field to account for site
4 conditions. If basalt is encountered in the test pits, excavations will be halted. Test pits will be
5 excavated in a manner that minimizes the generation of visible emissions (e.g., dust) from the
6 site boundary during excavator operations by use of water or a fixant sprayed on the site before
7 and during the activity. If visible emissions cannot be controlled, the activity will be postponed.
8 When the slope of the sides is too steep for the safe use of heavy excavation equipment, a
9 shallow test pit can be accessed using hand augers and shovels. Although not planned, a

10 hollow-stem auger may be used as an alternative if it is more cost-effective and does not impact
11 data quality.

12 A3.1.1.3.2 Test Pit/Trench Sampling

13 Generally, the samples will be collected at the bottom of the waste-site structure (i.e., discharge
14 point; e.g., at the bottom of the crib structure or the originally excavated trench bottom), or upon
15 the first detection of radiological contamination above background levels, whichever is
16 encountered first. A general sampling scheme that has been used at other Central Plateau test
17 pits/trenches is to sample at 0.75 m (2.5-ft) intervals to 3 m (10 ft) bgs, then at 1.5 m (5-ft)
18 intervals to the desired sampling depth up to 7.6 m (25 ft) bgs. Actual site-specific sampling
19 depths will be based on the site-specific conditions and data needs; these are specified in the
20 Volume 2 SSSPs. Additional samples may be collected at the discretion of the geologist/sampler
21 based on visual conditions, field-screening information, and professional judgment. Critical
22 samples will be collected at 4.6 m (15 ft) bgs, at the waste-site structure bottom, and for ponds, at
23 the organic layer that represents the pond bottom. If contamination is observed during the
24 excavation process either visually (e.g., staining) or via field-screening equipment at the
25 maximum sampling depth, an additional deeper sample may be attempted (depending on the
26 limitations of the excavation equipment) for further resolution of the vertical contamination
27 concentration profile. Samples may be collected in backfill material to support risk assessment
28 and to verify the backfill material is clean.

29 Sampling from test pits and/or trenches will be performed in accordance with approved
30 procedures. Samples from a test pit generally will be collected from the site sediment layer
31 (e.g., pond bottom/organic mat) as identified through radiological field screening, visual
32 observation, and judgment of the geologist/sampler or at the first detection of contamination
33 (generally above background), whichever is encountered first. Where ALARA considerations
34 allow, samples can be taken directly from the test pit strata. Alternatively, samples will be
35 collected directly from the excavator bucket, which will target the interval 0.3 m (1 ft) below the
36 specified sampling depth. This will help ensure that the sample target depth material is
37 accessible in the bucket. Volatile samples will be collected first in accordance with approved
38 procedures; they will be collected directly from the excavator bucket into appropriate sample
39 containers to minimize loss to the atmosphere. For the remainder of the analytes, sample
40 material will be scooped from the bucket into a pre-cleaned, stainless steel mixing bowl,
41 homogenized, and then containerized in accordance with sampling procedures. Samples will be
42 handled and managed as described in the QAPjP (see Section A2.2.3). Samples generally will
43 not be collected to evaluate soil physical properties from test pit and trenches.
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A3.1.1.4 Shallow Auger Drilling and Sampling

2 Shallow auger drilling u:ses an auger drilling method to obtain vadose zone samples. Samples
3 are retrieved at the surface as cuttings, which can be sampled as described under the borehole

4 sampling section or can be sampled from a split-spoon sampler. Augering represents a fast and

5 inexpensive method of collecting focused samples for specific purposes. Depth discrete samples
6 can be difficult with augers, however. In addition, physical property samples are not usually
7 collected with this method because of the limited depth capability.

8 A3.1.1.5 Surface Sampling

9 Surface sampling is used to collect soil samples in the upper few inches to few feet of the vadose
10 zone. Surface sampling is usually assumed to be limited to 0.6 to 0.9 m (2 to 3 ft) in depth, the
iI area that can easily be reached with hand tools. Beyond these depths or for a lot of sample
12 locations, direct-push techniques become more efficient. Surface samples can be collected by
13 digging soils with hand tools and placing them into clean, stainless steel bowls for
14 homogenization. In addition, surface soils also may be collected using a multi-incremental
15 sampling technique, where small aliquots of soils are collected over the surface area and
16 submitted for analysis. This technique results in mean concentrations for analytes within the

17 sample area. While this type of sampling is not initially planned for the supplemental activities,
18 future sampling activities may benefit from this technique. If so, the details, including QA
19 information, will be included with the SSSP for that waste site or activity.

20 A3.1.2 Non-Intrusive Collection Techniques

21 Non-intrusive techniques can be used to augment the soil samples collected through the intrusive
22 sampling techniques. These techniques consist of a broad range of geophysical, radiological, and
23 field-screening applications that can provide data on radionuclides, physical parameters,
24 chemicals, vapors, and other characteristics that add to the understanding of the nature and extent
25 of contamination. Additional information on the range of techniques is provided in SGW-32606.
26 The most common techniques are discussed in the following sections. Site-specific techniques
27 are detailed in the Volume 2 SSSPs.

28 A3.1.2.1 Soil Vapor Measurements

29 Vapor samples may be collected from boreholes or direct-push holes at locations where volatile
30 organics are a concern. As drilling or direct-push activities proceed, monitoring for volatile
31 organics will be performed by an industrial hygiene technician. The industrial hygiene
32 technician will monitor the air space immediately surrounding the borehole as the borehole
33 drilling proceeds and during soil-sample removal. Soil-vapor samples will be collected using a
34 commercial inflatable rubber packer, or test plug, with a vapor-sampling tube attached. The
35 packer/test plug will be inserted to the required sample depth near the bottom of the casing. The
36 packer/test plug will be inflated to seal off the casing and leave the end of the sampling tube
37 exposed to soil vapor in or near the open portion of the borehole. An in-line high-efficiency

8 particulate air filter will be installed in the air-sampling line for radiological screening. An
.39 air-sampling pump will be used to withdraw vapor from the sampling tube. Gross volatile
40 organic compound concentration in the air stream will be measured using a handheld photo
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I ionization detector. Measurements will be recorded. Once the sample line and borehole have
2 been purged, an air sample will be collected in a Tedlar3 bag. The packer/test plug will be
3 deflated and removed, and the in-line high-efficiency particulate air filter will be radiologically
4 screened. Once radiological screening is complete, volatile organic compound concentrations in
5 the Tedlar bag will be analyzed using the Innova4 multigas monitor or equivalent field-screening
6 instrument.

7 A3.1.2.2 Surface Radiological Surveys

8 A surface radiation survey will be performed as part of the excavation permit process at each
9 waste site to be investigated to locate and quantify the presence of surface radioactive

10 contamination and verify process knowledge and to support worker health and safety during RI
11 activities. Radiological surveys will be performed in accordance with radiological control
12 procedures and documents. Instrument calibration and survey records will be completed in
13 accordance with applicable radiological control procedures. Survey instruments will be
14 calibrated, maintained, and operated in a manner that meets the performance requirements of this
15 SAP. A post-sampling survey also will be performed at each sampling site to ensure that
16 sampling activities have not contributed to surface contamination.

17 A3.1.2.3 Downhole Geophysical Logging

18 Boreholes and direct pushes generally will be logged with a high-resolution spectral gamma-ray
19 logging system to provide continuous vertical logs of gamma-emitting radionuclides, and with a
20 neutron moisture-logging system to identify moisture changes. In addition, existing boreholes
21 may be logged with the spectral gamma and/or moisture-logging systems. The spectral gamma
22 logging of existing wells in the vicinity of a waste site can be a cost-effective method of
23 providing supplemental data on the vertical and lateral distribution of gamma-emitting
24 radionuclides. The spectral gamma logging system uses instrumentation to identify and quantify
25 gamma-emitting radionuclides in wells as a function of depth.

26 The spectral gamma logging system uses laboratory-grade high-purity germanium HPGe
27 detectors to collect 4096-channel gamma energy spectra at discrete depth increments.
28 Radionuclide identification and assay are based on characteristic gamma emissions associated
29 with decay. At each depth increment, the gamma energy spectrum is analyzed to detect peaks,
30 and to determine net count rate, counting error, and minimum detectable activity for each peak.
31 The energy resolution capability of the detector varies between approximately 2 and 4 keV,
32 depending on energy level and background activity. Net counts from individual gamma energy
33 peaks are processed with the detector calibration function, dead time correction, casing
34 correction, and water correction to determine the bulk concentration, the analytical error, and the
35 minimum detectable level. All quantities are reported in pCi/g. For selected radionuclides
36 specific regions of interest can be "forced" to determine the minimum detectable activity even
37 when no peak is detected. Thus, the minimum detectable activity and analytical error are

Tedlar is a registered trademark of E. 1. du Pont de Nemours and Company, Wilmington, Delaware.

SInnova is a trademark of Innova AirTech Instruments S/S Naerun, Denmark.
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calculated on a point-by point basis and shown on the log plot. The minimum detectable activity
2 depends on the intensity (yield) of the characteristic gamma ray, detector efficiency, casing
3 thickness, and background activity level.

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

10 calibration certificate.

II The neutron-moisture logging system that measures moisture employs a weak americium
12 beryllium neutron source and neutron detector to provide a direct reading of hydrogen atom
13 distribution in the soil surrounding the borehole. This detector will be used to measure
14 continuous vertical moisture in the vadose zone. The spectral gamma logs will be used to
15 supplement the laboratory radionuclide data to determine the vertical distribution of
16 radionuclides in the vadose zone beneath the units and to aid in geological interpretation of
17 subsurface stratigraphy. The deep boreholes will be logged through the casing before a new
18 casing string is added and after the well has reached total depth. The spectral gamma logging
19 equipment calibration is conducted annually, and the data acquired during the calibrations are
20 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
-2 attenuation by the casing.

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

27 Small-diameter direct-push holes can be logged using small-diameter spectral gamma and
28 moisture logging instruments. These instruments function in the same manner as the instruments
29 used in larger-diameter boreholes, but they have been adapted to work inside the
30 smaller-diameter casings associated with the direct-push techniques.

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

35 A3.L2.4 High-Resolution Resistivity Description

36 The resistivity method is based on the capacity of earth materials to resist electrical current.
37 Earth resistivity is a function of soil type, porosity, moisture, and dissolved salts. The concept
38 behind applying the resistivity method is to detect and map changes or distortions in an imposed

9 electrical field due to heterogeneities in the subsurface.
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1 The objective of HRR surveys is to identify and characterize areas of high electrical conductivity
2 beneath and adjacent to waste sites or groups of waste sites area that could be related to
3 subsurface contaminant plumes. The HRR data can also be used to ascertain flow direction (if
4 not vertical) of high ionic strength solutions that may be migrating downward, and presumably
5 laterally but beyond the reach of other, more shallow geophysical methods.

6 The HRR technique has the capability of detecting and mapping sufficiently large active plumes
7 and their footprints from near surface to the saturated zone. Initial efforts to establish
8 relationships between HRR data and soil contaminant concentrations in the Central Plateau have
9 shown strong correlation with soil pore water contamination and electrical conductivity.

10 HRR appears to be best suited for evaluation of the extent of relatively deep vadose zone
11 contamination that has high mobility. Deeper active plumes are expected to consist of the more
12 mobile contaminants. The shallow plumes are expected to consist of the less mobile
13 constituents. The deeper the plume, however, the larger the sampling volume required to
14 adequately resolve the plume. Highly sorbed contaminants, such as Cs-137, that are not
15 associated with the soil pore water are not expected to contribute significantly to overall
16 soil conductivity.

17 Interrogation depth is dependent on the length of the line of electrodes employed to collect the
18 data. Capability to evaluate the Hanford Site Central Plateau entire vadose zone (i.e., to
19 approximately 107 m [350 ft] bgs) is readily achieved.

20 A3.1.2.5 Field-Screening Techniques

21 Field screening can be used to identify the bottom of the waste site (i.e., crib/trench) and adjust
22 sampling points, assist in determining sample shipping requirements, and support worker health
23 and safety monitoring. This section will identify several field-screening instruments that may be
24 used during the course of the field investigations. All field-screening instruments used will be
25 maintained and calibrated in accordance with the manufacturer's specifications and approved
26 procedures. The field geologist or sampling personnel will record field-screening results.

27 A3.1.2.5.1 Portable Radiological Detection Instruments

28 Radiological screening of samples and cuttings from RI activities will be conducted by the
29 radiological control technician or other qualified personnel for evidence of radioactive
30 contamination. Surveys of these materials will be conducted visually and with field instruments.
31 The radiological control technician will record all field measurements, noting the depth of the
32 sample and the instrument reading.

33 Before drilling begins, a local area background reading will be taken with the field-screening
34 instruments at a background site to be selected in the field. The site geologists will use
35 professional judgment and screening data to finalize sampling decisions in the field as needed.

36 The field action level for radionuclide screening is twice background. Intervals above this field
37 action level will be assessed for sampling by the field geologist. If a waste site is determined to
38 be a high and/or medium risk site for RI, then a temporary field storage area will be established
39 at the site. Additionally, samples that exceed background will be stored in a temporary field
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storage area at the site until evaluated by waste management personnel. Radiological control
2 requirements will be established on the samples as required.

3 A3.1.2.5.2 Portable Organic Detection Instruments and Other Field-Screening Techniques

4 Table A3-4 identifies common field-screening techniques for organic and metal constituents.
5 Screening for volatile organics will be performed by the health and safety technician using a
6 photoionization detector or other methods, if required by the site-specific health and safety plan.
7 Monitoring for volatile organics also can be conducted during drilling, test pit excavation, or
8 direct-push investigations to support possible soil gas vapor sampling.

9 In situ determination of organics and metals in soil generally is limited to qualitative or
10 semi-quantitative analysis. The only technology identified for subsurface in situ analysis is
11 laser-induced fluorescence, and this has only been applied to hydrocarbons. Handheld X-ray
12 fluorescence can be used on surface soils for quantitative analysis of metals. These instruments
13 have improved to the point where most metals can be determined in the tens of parts per million,
14 but this may still not be low enough to meet desired remedial action goals.

15 Several field techniques for ex situ analysis of organic and inorganic analytes may be applicable
16 to characterization of soils on the Central Plateau. Chemical and immunoassay colorimetric kits
17 are available for a wide range of constituents and many have detection limits suitable to the
18 project's needs. These techniques require the extra step of liquid extraction of constituents from

soil and performing some simple wet chemistry. Detection limits for field X-ray fluorescence
also may be improved by sample processing (i.e., soil sieving), but data from this technology

21 represent the total species present in the sample, not only the dissolvable contaminants, so may
22 not be directly comparable to laboratory analyses performed with EPA protocols.

23 Field instruments, while perhaps not sensitive or quantitative enough to demonstrate clean
24 closure, can be valuable in looking at existing contamination distribution during initial
25 characterization sampling, and/or directing some opportunistic sampling of "hot spots" or
26 contamination extent.
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A4.0 HEALTH AND SAFETY PLAN

2 The purpose of this chapter is to identify hazards that may be encountered during implementation
3 of the FSP and establish a preliminary framework of actions to mitigate those hazards in the
4 field. All field operations will be performed in accordance with Project Hanford Management
5 Contractor health and safety requirements and the appropriate project-specific procedures. In
6 addition, work control packages will be prepared in accordance with procedures that will further
7 control site operations. These packages will include activity job-hazard analyses, site-specific
8 health and safety plans, and applicable radiological work permits. Work will be performed in
9 accordance with site-specific health and safety plans and applicable radiological work permits.

10 The sampling procedures and associated activities will take into consideration exposure
11 reduction and contamination control techniques that will minimize the radiation exposure to the
12 sampling team.

13 Health and safety personnel will use historical information, data collected during the previous RI
14 activities, and real-time field screening as input to determine exposure levels to workers and to
15 conduct health and safety assessments in accordance with the health and safety plan.

16 A4.1 HAZARD IDENTIFICATION AND
' 7 MITIGATION

18 Performing field investigations at hazardous waste sites involves potential exposure to hazards
19 related to the contaminants present at the site, the nature of the intended work, and the
20 environment in which the work will be performed. This section identifies general physical,
21 biological, chemical, and radiological hazards that may be encountered as this supplemental RI is
22 implemented. Hazards that are specific to individual waste sites will be identified and addressed
23 in site-specific job-hazard analyses and site-specific health and safety plans.

24 A4.1.1 Physical Hazards

25 Physical hazards associated with the planned work include machine or mechanical hazards,
26 location hazards, and environmental hazards. These hazards are summarized in Table A4-1.

27 A4.1.2 Biological Hazards

28 Biological hazards may be presented by organisms in and near the work area. Biological hazards
29 include venomous creatures (e.g., snakes, spiders, scorpions, bees, and wasps), poisonous plants
30 (e.g., nettles, poison oak/ivy), and large animals (e.g., coyotes). Biological hazards also may
31 include blood-borne pathogens in situations where exposure to human body fluids is possible.
32 These hazards are generally mitigated by situational awareness and personal protective
33 equipment.
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1 A4.1.3 Chemical Hazards

2 The waste sites to be investigated during the supplemental RI are known to be contaminated with
3 varying quantities of hazardous chemicals. Chemical hazards for each site will be assessed prior
4 to starting field activities, and requirements for mitigating potential hazards will be identified.
5 Real-time air-quality monitoring will be used as appropriate to identify changes in air quality and
6 to determine whether health and safety action levels have been exceeded. The general types of
7 chemical hazards that may be encountered during the supplemental RI field activities are
8 summarized in Table A4-2.

9 A4.1.4 Radiological Hazards

10 Many of the sites that are the focus of the supplemental RI are known to be radiologically
11 contaminated. Intrusive investigation into these sites (i.e., drilling, sampling, excavating)
12 presents potential exposure to ionizing radiation. The radiological contaminants known to be
13 present at these sites include alpha-, beta-, and gamma-emitting radionuclides. Potential hazards
14 associated with these contaminants include direct exposure to ionizing radiation, contamination
15 of skin, and ingestion/inhalation of airborne contaminants.

16 Sites with known or suspected radiological contamination will be evaluated prior to intrusive
17 activities, and radiological work permits will be developed prior to work. The radiological work
18 permits will address radiological monitoring requirements as well as protective clothing and
19 respiratory protection requirements for the planned work.

20 A4.2 TRAINING AND MEDICAL MONITORING

21 Field personnel will be required to demonstrate current training as required by specific tasks.
22 Training is expected to include 40- or 80-hour training to meet the requirements for hazardous
23 waste operations and emergency response, and Hanford Site-specific access and radiation worker
24 training at a minimum (also see Section A2.1.5). Additional training may be required for
25 personnel operating specific equipment. Annual medical monitoring also will be required as
26 well as respiratory protection training and a current respiratory protection equipment fit test.
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A5.0 INVESTIGATION-DERIVED WASTE

2 Waste generated by sampling activities will be managed consistent with the existing approved
3 waste control plans for the OUs, with revisions to these waste control plans to incorporate the
4 supplemental data-collection activities, and/or with new waste control plan(s) yet to be
5 developed for the activity.

6 Because offsite laboratories to be used for sample analysis are licensed to manage and dispose of
7 unused sample material, returns from offsite laboratories are not expected. However, sample
8 material from onsite or offsite laboratories will be managed as sample returns and will be
9 dispositioned with the investigation-derived waste for the waste site in accordance with the

10 approved waste control plan.
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Preliminary Action Level' (pCI/g)

Human Iealth
(15 mrem/yr)
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Scintillation
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Table A2- 1. Analytical Performance Requirements for Radionuclides. (3 Pages)

Preiimfnary Action Lev (pCi/g)

Contaminants Chemical Hui elhUsnfrSdat NiMe/' uLimat
oPotential. Abstracts Harbund' AMabyoaI

Concern Serc No. Ike mre/ytt' Gr EOIOk ph v

Itdustrlal "- roctn PretonWater Soill rei Aicuacy PreWten AncracyLn"e (pCi/L) (PCI/) E
restricted 1),____ c______ ____,__ -_____ ,_____ "N,__________

Plutonium- Puj-239.240 425 33.9 6,110 00248 Pu isotopic - 1 1 ±30 70-130 ±20 80-120
239/240 AEA

Radium-226 13982-63-3 7.03 -- -- 50.6 0.815 GEA 1 0.1 ±30 70-130 ±20 80-120

Radiun-228 15262-20-I 8.5 -- -- 439 -- GEA 1 0.2 ±30 70-130 ±20 80-120

Stronmium-90 10098-97-2 2,410 3.8 -- 22-5 0 178 Total 2 1 ±30 70-130 ±20 80-120
radioactive
strontium -
GPC

Techncium-99 14133-76-7 412,000 8.5 -- 4,490 -- Gas 15 15 ±30 70-130 ±20 80-120
Proportional
counting/
Tc-99 - liquid
scintillation

Thorium-232 7440-29-1 4.8 -- - 74,000 1.32 Th isotopic - 1 1 ±30 70-130 20 80-120
AEA

lHydrogen-3 10028-17-8 139,500 -- 174000 -- Tritium - liquid 400 400 ±30 70-130 ±20 80-120
(tritium) scintillation

Uranium- U-233/234-- 2,440 -- -- 4830 1. 1g U isotopic - I 1 ±30 70-130 +20 80-120
233/234' A EA

I ramurn- U/-235/236 101 -- l) 2770 0.252" U isotopic - 1 1 ±30 70-130 120 80-120
235236' AEA

Uranium-238 7440-61-1 504 90.0 TBD 1.580 1 06 U isotopic- 1 1 ±30 70-130 +20 80-120
AEA

Gross alpha NA -- -- -- -- -- Gas 3 5 +30 70-130 ±20 80-120
Proportional
counting

Gross beta NA Gas
Proportional
counting

4 ±30 70-130 +20 80-120
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Table A-1. Analytical Performance Requirements for Radionuclides. (3 Pages)

?relumdnny Action Levet (pCi/g)> t

ontarinnts Chemical -.
of Potential Abstrktds md

Concern SenrN. (1 rmy* Ground- bongia zroun TAAhAI*1
water tt iretritedProttecton W er

ref Prtccdd (pCUt) (pi)

* The preliminary 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 remediaion of the sites.

" 15 1mre-utyr =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.

* Groundwater protection radionuclide values are hasp'! on either RfSRA F) (ANT, 205. RE RADor Windows, Version 63, or STOMP (PNNI -1202, STOMP Sulsuface iransport Oler
Multiple Phases, Version 2.0. Application Guide) modeling of drinking water exposure, with the entire vadose zone presumed to be contaminated. This modeling is yet to be completed and
groundwater protection values are to be determined,

a Precision and accuracy requirements as identified and defir.ed in The refetenced U.S. Environmental Protection Agency procedures implemented by laboratory analysis and quality assurance
procedures.

* 'If CP/MS is used, analysis individual isotopes will be quantified

Values are from DOE/RlL-96-12. Hanjord Site Background Part 2, Soil Background/or Radionuclides, using the 95% upper confidence limit lor a lognormal distribution.

* Values are for U-234

Values are for U- 235.

I GEA gamma energy analysis.

GPC = gas proportional counting. -

* I(-n/Ms~lg = inductively c,pcd pl'Ma ma"- s ipectrometor.



Table A2-2. Analytical Performance Requirements for Nonradionuclides. (7 Pages)

Freliininary Action Level (m'kg)

Direct.R"st*re De14Chemical -lrc~nat afr~t ae mt~gk
WAC173-34 (mt/kg) Gund- Elogca Anlytil

ervlcz No. witer PrtecilT g

method C thdB v
Inusria U restricted

Nonradioactive Metals and Ions
Arsenic 7440-38-2 87 5 0.67 0.03 7 9 6010 ICP 01 10 ±30 70-130 ±20 80-120

6010 ICP or EPA 0.01 1
Method 200.8
(Trace)

Ammonia 7664-41-7 -- -- 28 350.1 or 300.7 0.05 - - -- +20 80-120
ammnonium

Antimonv 7440-36-0 1400 32 5 -- -- 6010 ICP or EPA - 5 ±30 70-130 -- --

Method 200 8
Barium 7440-39-3 5600 5000 1650 102 171 6010 ICP or EPA 0.2 20 +30 70-130 +20 80-120

Method 200,8

6010 1CP (Trace) 0.005 0.5
Berylium 7440-41-7 7000 160 63 21 2 6010 1CP 0.005 0.5 ±30 70-130 ±20 80-120

Bismuth 7440-69-9 -- -- -- -- 6010 1CP 0.1 10 ±30 70-130 -20 80-120

Cadmium 7440-43-9 3500 80 0.69 0.36 -- 6010 ICR or EPA 0005 0.5 +30 70-130 +20 80-120
Method 200 8

ohlride 16887-00-6 -- 1000 -- 763 EPA Method 300.0 0.2 2 ±30 70-130 +20 80-120

ChTomium 7440-47-3 Un- -- 2,000 34 26.8 6010 1CP or EPA 0.01 I ±30 70-130 +20 80-120
(total) limited Method 200.8

Chromium VI) 18540-29-9 21 -- 7.7' 42 -- Chromium 002 05 ±30 70-130 ±20 80-120
(hexavalent) -7196 -
colorimetric

Copper 7440-50-8 130000 29600 263 51 28 6010 1CP or 0.025 2.5 +30 70-130 20 80-120
EPA Method 200.8

tead 7439-92-1 1,00Wo 250 270 50 15 6010 ICP or 0.01 0.5 ±30 70-130 +20 80-120
EPA Method 200.8

Manganese 7439-96-5 490000 11200 65 1500 612 6010 ICP or -- 5 ±30 70-130
EPA Method 200.8

Mercury 7439-97-6 1,50 24 2 5.5 I Hg 7470 (water)or 0.0005 NA ±30 70-130 ±20 80-120
EPA Method 200.8

0
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[0
0
0
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Prelminary Acton Lve'(mng/kg) iibe
Chemical Direct ntact, H d e (-

Senicitotct No. nx nojcIj,Abstracts WAC 173,340g{kg) Groun-tr Ecogical kA c
__r___ waer, Prtecttt grond' Tli.Ig , io
Method C Method B Protectioni (mg/kg) Ater SSL , red4 A r
Tzuittdkl Unrestricted l(lo) (gkg)

Hg 7471 (soil) or NA 0.25
EPA Method 200 9

Nickel 7440-02-0 7000 1600 130 980 25 6010ICor 0.04 4 ±30 70-130 ±20 80-120
EPA Method 200.8

pH -- -- -- -- -- - 9045 0.1 ph 0.1 ph +30 70-130 ±20 80-120
(corros"Ivty) unit unit

Selenium 7782-49-2 17500 400 5 0.3 -- 6010 ICP 0.1 10 +30 70-130 +20 80-120
6010 CP or EPA 01 I
Method 200.8
(Trace)

SIlver 7440-22-4 17500 400 14 2 3 6010 ICP or EPA 0.02 2 ±30 70-130 ±20 80-120
Method 200.8

6010 ICP or EPA 0.005 0.5
Method 200.8
(Trace3

Sulfide 18496-25-8 -- -- 5000 -- 9030 0.5 5 ±30 70-130 ±20 80-120

Thallium 7440-28-0 245 6 2 1 -- 6010- ICP or -- 0 5 ±30 70-130 ±20 80-120
EPA Method 200.8

Sranium (total) 7440-61-1 10,l00l 1 240 1 5 -- U total - kinetic 0.001 1 ±30 70-130 +20 80-120
phosphorescence
analysis or EPA
Method 200.8

Vanadium 7440-62-2 24500 560 2240 2240 111 6010 ICP or EPA 0025 2.5 ±30 70-130 +20 80-120
Method 200.8
(water)

Zinc 7440-66-6 1050000 24000 5970 360 79 6010 ICP 0.01 I ±30 70-130 ±20 80-120

Inorganli.._______ ___ ___ ___ ___

Cyanide 57-12-5 70000 1600 0.80 -- -- Total cyanide- 0.005 0.5 ±30 70-130 ±20 80-120
9010 - colorinrtric
or EPA Method
335'

Fluoride 16984-48-8 210000 4800 24.1 -- 2.8 Anions- EPA 0.5 5 ±30 70-130 ±20 80-120
Method 300.0' - IC
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PrllmIntry Action i vl"(n kg) '-Nn

Chemracts DirecContact, Maordlte~ NUhe Lm tsw/g
ASerc No. WAC 173-340" (znn/kg) Ground- Ecoioical Bck AIytk

service No-.tn grn Technogy
Method C Method B Protecton' (mg/kg) ,tr ?rneois Asacye jPredtioi Accuracy
industrial Unrestricted (mg/L) (ig/kg)

Nitrate 14797-55-8 Un- 128000 40 -- 52 Anions - EPA 0,25 25 +30 70-130 +20 80-120
limited Method 300.0' IC

Nitrite 14797-65-0 350000 - 4 -- -- Anions - EPA 0.25 2.5 ±30 70-130 ±20 80-120

Method 300.0 IC

Phosphate 14265-44-2 N/A -- 16 Anions - EPA 0,5 5 ±30 70-130 ±20 0-1 20
Method 300.0 - IC

Sulfate 14808-79-8 N/A -- 030 1320 Anions - EPA 0.5 5 ±30 70-130 ±20 80-120

Method 300.0 - IC

Organic;

1.1,2- 79-00-5 2303 8 0.00427 -- EPA Method 8260 0005 0.005 ±30 70-130 +20 80-120

trichloroethate
(I(A)

1,2,4 trimethyl- 95-63-6 175000 4000 15 EPA Method 8260 0.005 0.005 -- -- --

benzene

Acetone 67-64-I Un- -- 29 -- VOC -8260 0.02 0.02 ±30 70-130 ±20 80-120

limited GCMS

Aceiinitrile 75-05-8 21000 480 0 -- -- EPA Method 8260 0.01 0.1 +30 70-130 +20 80-120

Benzene 71-43-2 2390 -- 0 -- -- VOC - 8260 0.005 0005 ±30 70-130 ±20 80-120
GCMS

n-hutyl 104-51-8 140000 110 -- -- VOC -8260 - 0.005 0.005 ±30 70-130 ±20 80-120

benzene GCMS

Butanol 35296-72-1

n-btyl alcohol 71-36-3 VOC- 8260 - 0.02 0.100 ±30 70-130 +20 80-120
GCMS or 015m-
GC

Carbon 56-23-5 1010 8 0 - -- VOC -8260- 0.005 0.005 ±30 70-130 ±20 80-120

tetrachlotide GCMS

Chlorobenzete 108-90-7 70000 1600 1 40 - VOC - 8260- 0.005 0.005 ±30 70-130 ±20 80-120
GCMS

Chloroform 67.66-3 21516 164 0 -- -- VOC - 8260 0.005 0.005 ±30 70-130 +20 80-120
(trichloro- GCMS
methane)
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Preliminary Action Leve (Mg/kg)
Re ed DamtItoff Watr(%)

Chemnical DireMt ontact, fanford Site Name Ltii4 (mwkg)'
Abstracts WAC 7A340'(mg/kg) Ground- Ecological -_ A___ __y_

Service No. water Protection roumt Te y W
Method C Method B ProtectioAcu I Accuracy
Induntrlal UnrestrIcted (ntg/L) (mg/knjfg)lp Acrcy ?tha Acrc

Cyclohexane 110-82-7 -- -- 253 -- VOC 8260 +30 70-130 ±20 80-120 ±30 70-130

GCMS

.2- 25-34-3 30000 -- VOC -8260-GCMS 0.01 001 ,30 70-130 20 N1-120i

Inichorocthane-----------------I 4-

1l[- 107-06-2 1440 0-- [ 002 - -- -- VC 8260 -GCMS 0.005 0.005 130 70-130 +20 80-120

Dichlornethane beclow
RDI "

Ifi,12 56-60 701,000 '6(1~ if3I
TransI ,2- - 7-- -- C-8260- GUMS 0001 0.001 ±30 70-130 ±20 80-120

C(5-.2- 156-59-2 15,000 800 05( -- -- VOC -8260- GCMS 0.001 0.001 130 70-130 +20 80-120

Dichlorf-

hano(l 4 5 0 - - -- GCorgac8015 5 5 f30 70-130 ±20 80-120
alcoholyl

- -ene 100-41-4 Go0.000 -- iC 8IR0 .

GC'MS

10) hylee giycol 107-21 - U 60,000 120 -- -- GCorganic8015 5 ' ±30 70-130 ±20 80-120

Hexane 110-54-3 210,000 4,800 %) VOC--8260- .0005 0005 ±30 70-130 ±20 80-120
GCMS

MeThylethyl 78-33-3 (nlimited 48.000 20 --A VOC- 8260- 0.01 0M01 ±30 70-130 ±20 80-120
kentie (MEK, , GM S
2-butanone)

M th isobuty1 108-10-1 20,000 6,400 3 - VOC 8260 - 0.01 0.01 +30 70-130 ±20 80-120
ketone (M IBK.
hexone)

GCMS



Table A2-2. Analytical Performance Requirements for Nonradionucl ides. (7 Pages)

Preliminary Action LeveVl (mg k)

Chemical Dlr Cota, Hanford Site Name/ Limits(ms/kg)
Abstracts WAC173-340t(mg/kg) Ground- Ecologict lack Anlytal

ServiceNo. water brotedo T O
Method C Method B Protectiont  (ig/k) W-tr F Pre ucioU ACCUracy Precion Accuracy
Industrial Unrestctedm

Methylene 75-09-2 17500 4,81y) 0 02S4 - -- VOC 8260- 0 005 0,005 ±30 70-130 A20 80-120
chloride GCMS
(dichloro-
methane)

Normal INIKERO -- Use NWTPH-D 05 5 +30 70-130 ±20 80-120
paraffin SENE extended to
hydrocarbon kerosene range
(kerosene)

Phenol 108-95-2 1,050,000 24000 22 - 8270 GCMS 0.01 033 ±30 70-130 ±20 80-120

Polychlorinated 336-36-3 66 5 3.09" 0,65 -- PCBs - 8082 - GC 0.0005 0.0165 +30 70-130 ±20 80-120
hiphenyls

2-Iropanol 67-63-0 -- -- EPA Method 8260 NA NA NA NA NA NA
(Isopropyl (TIC)
alcohol)

Ictrachloro- 127-18-4 243 -- 0.00086 -- -- VOC - 8260 - 0.005 0.005 ±30 70-130 .20 80-120
ethylene GCMS

Tetralhydro- 109-99-9 3,500 80 -- -- - EPA Method 8260 05 .05 +30 70-130 ±20 80-120
luran

.oluene 108-88-3 7)003 16,000 7.2 200 -- VOC EPA 0.005 0.005 +30 70-130 ±20 80-120
Method 8260 -
GCMS

D'butyl 107-66-4 - -- -- -- -- - -- ..

PhoAPlhate
Monohutyl 1623-15-0 -- -- -- -- -- -..
phosphate

Iributyl 126-73-8 24300 - 618 -- -- Semi-VOC - 0.1 3.3 ±30 70-130 ±20 80-120
phosphate 8270 - GCMS

Trichloro- 71-55-6 Un- - 1.58 - - VOC -8260 - 0.005 0.005 *30 70-130 ±20 80-120
ethane; 1,1,1 limited GCMS

Trichloro- 79-)1-6 11.9(X 90 .02 - - VOC -8260-- 0.005 0.005 ±30 70-130 ±20 80-120
ethylene GCMS

Vmnvl chloride 75-01-4 88 .6 0.0002 -VOC- 8260 - 0.01 +30 70-130 ±20 80-120
G"CMs

0
0

k.)
0
0

0
[3

0

H



Table A2-2. Analytical Performance Requirements for Nonradionuclides. (7 Pages)

PrelimInary Action Lever (mg/kg) R d t%%

Chemical DlrectCoetact, H aufordSIt# Name) Ltq (rg/kg) .
Abstracts WAC173-34''(tn/kg) Ground- Eoocal Bck- Anytcal

Service No. ter grPnrd tech loy
Method C Method B PrteqtIoot (me/kO Water f 81 . ralM Aecorrcy ProdsIon Accuracy
Industrial Unrestricted (mg/L) (mg/kg)

Xylene total) 1330-2()-7 200,0 0 .6000 14 -- VO( 8260- 0 005 005 t30 70-130 +20 80-120

Normal Oil and 2,00 2,000 -- EPA Method 413. N 2 200 30 /0- 30 t20 30- I

palrrfin Igrea s, 9070 or I 664A
(Grease heav

Volatile Varies -- - - VOC 8260 - --

organic GCIMS
CoMpoUnds

Scmv'olatilc Varies -- --vi SemVOC - -

organic 8270 -GCMS

compounds___
Methyl 74-87-3 009 77 0.033 -- 8260 C'MS 0.005 0005 .30 70-130 ±20 80-120

chloride

Totwl TPHDIESI 2,000' 2.000 460 -- NWIP I-D' 0.5 5 ±30 70-130 30 70-130

hydrocarbons
diesel too (1
range
(kerosene)

Total TOPH 30' 30' 200 -- NW IPI -GI 05 s +30 70-130 70-20

Petroleum GASOL INE
hydrocarbons
gasolne range

Soil Physical Properties

Bulk density N/A N/A N/A N/A D29374 -- wtV N/A N/A N/A N/A

Moisture N/A N/A - N/A N/A D2216 - wl% N/A N/A N/A N/A
content

Particle site N/A N/A -- N/A N/A - D422- wt% N/A N/A N/A N/A
distribution I

C)0

K)
C
C
-I

I>)



Table A2-2. Analytical Performance Requirements for Nonradionuclides. (7 Pages)

?relimi nary Avtlont oeni' (mg/kg)
Sheilt ltfrct (Coittct. HlIllnIr ste _am L m j i 1 .&Km ts;kgttt

brks Wi( A in7-340 (mgikg) G rndt Ecolic l C ayia
Ntfhod w Me1tIId B pr.otecti (4p/g) WAte #l, Peio curc rdtn AcrThnuW r a nrstricted (mUf2) OWmg kg)w

* The preliminary 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 he proposed in the feasibility study, will be finalized in the record of decision, and will drive remediation of the sites.
S Method C industrial is WAC 173-340-745(5), "Soil Cleanup Standards for Industrial Properties,'""Method C tndustrial Soil Cleanup Levels" and Method B residential is WAC 173-340-740(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 Calculations under the Model
Taxies Contra/ Act Cleanup Regulation: CL ARC, Version 3.1, tables, updated November 200!.

* ' Calculated using WAC 173-340, "Modcl Toxics Control Act - Cleanup," three-phase model for soil concentrations protective of groundwater per WAC 173-340-747(4), "Deriving Soil
Concentrations tar Ground Water Protection,' "Fixed Parameter Three-Phase Partitioning Model.0

* Value- is the lowest concentration for each anatyte (adjusted for background) from Tables 749-2 and 749-3 of WAC 173-340-900, "Tables," amended February 12, 200!.0

441

S* Precision and accuracy requirements as defmncd in EPA procedures and implemented by laboratory analysis and Quality Assurance procedures. Precision criteria for batch laboratory replicate
sample analyses. A~ccuracy criteria for associate batch laboratory control sample percent with additional evaluations also performed for matrix spikes, tracers, and carriers as appropriate to the method.

* rA l four-di git numbers are found in SW -846, Test Methods frr Evaluating Solid Wastes Physical/Chemnical Methods. Third Edition; Final Update IIl-A . E PA Method 200.8 is found in

EPA/600/4-9I/0l0, Methods for the Determination of Metals in Environmental Samples.
S* Based on WAC 173-340 Method A values from Tables 740-I and 745-I of WAC 173-340-900.
* " Values are from DOEIR L-92-24, Hanford Site Background: Part 1, Soil Backgr'oundfor Nonradioactive Analytes, using the 90"' percentile with a lognormal distribution.
* 'Calculated using air cleanup standards from WAC I 73-340-750(3)(b)(ii)(B), 'Cleanup Standards to Protect Air Quality," "Method B Air Cleanup Levels," "Standard Method B Air Cleanup

Levels," "Human Health Protection," "Carcinogens," page 210, equation 750-2, with Washington State Department of Health mass loading of particulates in air of I04 g/m3.
* Not regulated under WAC 173-340
* 'Catculated using standards for surface water protection (40 CER 131 "Water Quality Standards," and WAC 173-201A-040, "Water Qualty Standards for Surface Waters of the State of -

Washington." "Toxic Substances") as inputs to the three-phase model for protection of drinking water (WAC 173-1340-747[4], February 12, 2001).
* Based on Method A values from WAC 173-340-900, Tables 740-I and 745-1, amended February 12, 2001.
* " Cleanup value is less than Hanford Site soil background. Therefore, the soil background concentration is used as the preliminary action level.
* " Because the calculated groundwater protection action level is less than the soil detection limit, the calculated value is replaced with the target quantitation limit required of the laboratory.
* From Ecology 97-602, Analy.tical Methods for Pet roleumn Hydrocarbons.

* q Value based on nickel or uranium soluble salts value.

* ' From E PA/600/4-79!020, Met/hodrs for Chemical Analysis of Water and Wastes.

S* 'Required Target Quantisation Limit for setting laboratory detection limits is generally established using the preliminary action levels or background whichever is lowest.
* CFR = C/ode of Federal Regulations. * N/A =not available.
* EPA = LI.S. Environmental Protection Agency. * NWTPH--D = Washington total petroleum hydrocarbon diesel
* C = gas chromatograph. * NWTPH-G = Washington total petroleum hydrocarbon gas.
* GICMS = gas chromatograph/mass spectromnetry. * RDL = required detection limit.
* IC = ion chromatography. * W AC = Washington Administrative Code.
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Table A2-3. Combined List of Contaminants of Potential Concern. (5 pages)
204-CW 1 200-CW-S ,A

CAS Number Compeund Name I -C- 2o0-cW-3, 2Iz-W-2,20t-W-1 2I-W 20-P - 20-W320P - 0-W420T - 0-W220U-
______ ______________j____ rth 1200-sC4-t ___

Nonradioadilve Metals and lons
7440-38-2 Arsenic x x x x x x x x x

7664-41-7 Ammonia x x x x x x x x x
7440-36-0 Antimony x x x x
7440-39-3 Barium x x x x x x x x

7440-41-7 Beryllium x x x x x x x
7440-69-9 Bismuth x

7440-43-9 Cadmium x x x x x x x x x x x x

16887-00-6 Chloride x x x x x x x x

7440-47-3 Chromium x x x x x x x x x x x x

18540-29-9 Chromium(VI) x x x x x x x x x x x x

7440-50-8 Copper x x x x x x x x x x x

57-12-5 Cyanide x x x x x x x x

16984-48-8 Fluoride x x x x x x x x x x x

7439-92-1 Lead x x x x x x x x x x x x

7439-96-5 Manganese x

7439-97-6 Mercury x x x x x x x x x x x x

7440-02-0 Nickel x x x x x x x x x x

14797-55-8 Nitrate x x x x x x x x x x x x

14797-65-0 Nitrite x xx x x x x x x x x

NA pH x x

14265-44-2 Phosphate x x x x x x x x x

7782-49-2 Selenium x x x x x x x x x

7440-22-4 Silver x x x x x x x x x x x x

14808-79-8 Sulfate x x x x x x x x x

18496-25-8 Sulfide x x x x

7440-28-0 Thallium x

7440-61-1 Uranium (total) x x x

7440-62-2 Vanadium x x

C

(TJ

C
C



Table A2-3. Combined List of Contaminants of Potential Concern. (5 pages)

zOo-Cw-1 200-CW-5,
200-W-3, 2A0-CW-2, 2--W1,b-, 20-W10-W3200-P- * 4- 0-W1 0-W2201l-

CAS Number Compound Name 200-CS-1 and 200 0W-4, 200-L4W-2 1
"adCW2, 200#CWA200IOLW-2 201W o-,i20'420FY ~~ d-W '4420ll-
North 200-SC-1 .-

7440-66-6 /Ic x x _

Organics

75-34-3__ Lldichloroethane X x x --

56-59-2 CYi- 2-dihlurmethylene 1 ______I_______I______ 1
Tr-ans-,2-dicbloruethylene

J-trncnoroethanC (T(A )
x

x N

Fl _T_ x

-- mrc ioroe ane

95-64 rinh mclhl nzene x
67-64-1 Acetone xx x x x x x

75-05-8 Acetonitrile x

71-43-2 Benzene x x x N

104-51-9 n-butyl benzene x x x

35296-72-1 Hulanol x

71-63-3 n-butyl alconol A _

56-23-5 Carbon tetrachloride x N

108-90-7 Cho,(benzene I j
67-66-3 jnchloronethane) x x x

110-92-7 Cyclohexane

Dichloromethane (rnthylcnc
75-09-2 chloride) xx x x

NA Diesel fuel x x

64-17-S Ethanol (ethyl alcohol) x x

100-41-4 Ethylbenzene x x x i x

107-21-1 Ethylene glvcol x x

110-54-3 Lletane x x

78-93-3 Methyl ethyl ketone x x x I x x

Methyl iso hutyl ketonc
108-10-1 (MIBK, hexone) x x x x x x x

156-60-5

71-5>-I,

I790 5 C
Q
C

I-)
C
C
-I

C
[0

0
I>-r
H

x



Table A2-3. Combined List of Contaminants of Potential Concern. (5 pages)
200-CW-1, 200-CW-5, * '< '-

CASNumber Compound Name 200-CS-1 200CW-3, 200-CW-2, 2-LW-, 2O-iW 200-PW- 200-PW3 20-P - p 4 T -2 T - -Uand 200 200-CW-4, 200-LW-2 '
North 200-SC-1

Normal paraffin hydrocarbon
8008-20-6 (kerosene) x x x x x x x x x X

108-95-2 Phenol x x x x

1336-36-3 Polychlorinated biphenvs x x x x x x x x x

2-Propanol (isopropyl
76-63-0 alcohol) x x

127-18-4 Tetrachloroethylene X x x x x x

109-99-) Tetrahydrofuran X x
108-88-3 Toluene x x X x x x x x

107-66-4 Dibutyl phosphate X X x x

1623-15-0 Monobutyl phosphate x x x x

126-73-8 Tributyl phosphate x x x x x x x x x x X

79-01-6 Trichloroethylene x x x x X

75-01-4 Vinyl chloride x x

1330-20-7 Xylene x X X x x x X

Volatile Organic Compounds x

Semivolatile Organic
Compoundsx



Table A2-3. Combined List of Contaminants of Potential Concern. (5 pages)

so-j.-, -4W-5,.
AS NUM 200-C, C- 4

and Z0 200-CW4, 200-LW-
North 200-SC-I

* 20-C S-I i based Chapter 3.0, D01 /R -09-44, 200-C S- I Operable Unit RI/FS Work Plan and RCRA ISD Una Sampling Plan.

* 200-1C- . 200-1W - , and 200 Noh are based on Chapto 3.0. DO ElR L-99-0. 200-C IW / Operable I Fi S Wf .rk Plan and 2/6-B-J R( RA 1SD Unit Sainolg P/an
* 200-CW-5 200-4 W-2, 200-( W-4, and 200-SC- I are based ont Chapter 3.0, DOE/Rl -99-66, Swan Condensatoriooling Iiaer Waste Group Operatic Units Ri/FS Work Plan. Includes

2(10-( f' 5, 200 CW- 2, 200- W- 4 and 200-s1 Aipable Uni' its.
* 0U-Lv <ano 7 '.i,.W-2 tt td ar N iuitd C.t yC 2, ! 6(' 1 6..r, >,it 1 -1" , ." nf ... (;..... Operia/lt UnIs RI/IS Work Pan. /Includes: 200-1 IV-/ and 200-L W-2 Operable

U nits,
* 200-NM W- is based on Chapter 3, DO /lL-20 | -05, 200-MW- I Miscedlanuous Wltw Group Operablc Unit RIFS Work Plan.

* 200-PW- nd 200-'W-3 arc based on Chapter 3 0, DOI RL-200 1-01 - P/utanium'Organic-Rich Process Condensaie/Process Waste Group Operable Unit RI/FS Work Plan, Includes:
200-PH i. 200-PIW 3. and 200-PWf-6 Operable Units.

* 200-PW -2 and 200-PW-4 are based on Chapter 3.0 DOE'RL-2000-60, I 'raniuo-Rich/General Process Condensate and Process Waste Group Operable Units RI/FS Work lan and RCRA ISP
Ino Sampling Plan: Includes 200-PWJ-2 and 200-P W-4 Operable Unils

* 200-TW- I and 200-TW-2 are based on Chapter 3.0, 1 0I/RL-2000-38, 200-TW I Scavenged Waste Group Operable Unit and 200- IW-2 lank Waste Group Operable Unit RI/FS Work Plan
* 200-Ulk- 1 is based on Chaptcr 3 0. D 5)/RI .- 2004-3), 200-U P- inplanned Release Iasto Group Operable t nit Remedial Invesatiaun Feasibiliny Stud Work Plan and Engineering

(kta i sn/Cost A sn/isis

* (AS (cneal Abstracts Ser-ice

* NA = not available.
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Table A2-4. Analytical Performance Requirements for Grab Samples. (2 Pages)

Vadose Sediments

Calcium This parameter influences the pH ASTM E1915, N/A N/A N/A
carbonate buffering capacity of the EPA 9060A (SW-846) or
content (more sediment. Calcium carbonate EPA Method 415.1
correctly also is a cementing material in
includes total porous sediments that influences
carbon, the hydraulic conductivity and
inorganic porosity. Organic carbon content
carbon, and influences bioremediation
organic carbon technologies.
by difference)

Pore water or 1:1 Vadose sediments generally do Ultracentrifuge (ideal N/A N/A N/A
water extract not have drainable water that can equipment is unsaturated

be readily obtained for analysis. flow apparatus) or I: I water
Existing pore water must be extract (American Society
"squeezed" out by overcoming of Agronomy
the capillary forces holding the (Rhoades 1 996).
water in the partially saturated
pores or by adding deionized
water to "flush" out the pore
water. Dependent on the size of
vadose zone sample available, its
field moisture content and
particle size, either
ultracentrifugation or 1:1 water
extraction technique are used to
obtain the pore water for further
analysis, as described below.

Vadose Sediment Pore Water

Major cations Useful for understanding overall ASTM Cl 111-04 or N/A N/A N/A
(e.g., sodium, geochemical conditions that EPA Method 601 B
potassium, control contaminant-sediment (SW-846)
magnesium, interactions,
calcium)

Specific An inexpensive indicator of the ASTM Dl 12595 (2005) or N/A N/A N/A
electrical total dissolved ion concentration EPA Method 9050A
conductivity of groundwater.

pH Key parameter for controlling ASTM D1293 or 0.1 pH ±0 I pH ±0.1 pH
acid-base buffering capacity or EPA Method 9045D unit unit unit
aquifer-sediment system. (SW-846)
Generally influences most
remediation technologies

Major anions in Influences remediation Use ion chromatography; 30% 30%
sediment pore techniques that rely on the following two methods
water (e.g., anion-exchange resins (U(VI), are equivalent:
sulfate, chloride, Tc-99) and is useful for ASTM D4327-03 or EPA
fluoride, nitrate, understanding overall Method 9056 (SW-846)
phosphate, geochemical conditions that
bicarbonate control contaminant-sediment
carbonate) interactions.

AT-16
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Table A2-4. Analytical Performance Requirements for Grab Samples. (2 Pages)

I 1 5 i>:
'to *Contrac

RTore ,dae ccrc

Contaminant of
concer n
concentrations
(includes RCRA
metals. Tc-99,
1- 129, and
U-2381

Gamma-eitting
radiontichdo,

Provides dissolved
concentrations of each
contaminant of concern at each
depth in the borehole; provides
detailed information to evaluate
high-resolution resistivity data
and to evaluate remedial
alternatives

Correlates with other laboratory
data for bArehole and with
geophysical logs

Various techniques
dependent on contaminant
of concern; today most
RCRA metals and long-
lived radionuclides (e.g
uranium, Tc-99, 1-129,
Pu-239) are measured with
inductively coupled
plasma/mass spectroscope
using ASTM D5673-05 or
EPA Method 6020
(SW-846). See
Tables A2-I and A2-2 for
specific methods and
analytical requirements for
the specified constituents
Gamma energy analysis

see
Tables

A2-1 and
A2-2

see
Tables

A2-1 and
A2-2

see
Tables

A2-1 and
A2-2

see
Tables

A2-1 and
A2-2

see
Tables

A2-1 and
A2-2

see
Tables

A2-1 and
A2-2

* <4<h0 it EP A M ethods are from SW-846, Test Methods for Evaluating So/id Waste: ?hisica/Chemcal Methods, Third Edition; Final
pdtc /I1-A (a ai able on the Internet at wwwspa v S tV-N4 nrain il

S E PA Method 41 .I is found in EPA0i04-791020, Methods of Chemical Analysis f Water and Wastes.

* AS %I CI : -04. Standard lest Method for Determining Elements in Haste Streams iby inductively Coupled Plasna-Atomic Emission
Specrosop, \STM DI 15-95(2005), Standard Tes Methodsfor Elecuical Conductivity and Resistivity of Roter. ASiM D1293-09

2111 Standad lest MethodsforpH of Water. ASTM 4327-03, Stanaard Test Method for Anions in Water by Chemically
Supprssfed lon (h romatog-aphy. AST M D5673-05, Standard lest Method for Elements in Water by Inductivey Coupled Plasma-Mass
Specoioetry A T M E1 915-05. Standard Test Methodsfor Analysis af Metal Bearing Ores and Related Materials by Combustion
Inrared Alsorpitin Spectruinetr.

* Rhoaes. P.. "Salnity: Elecrical tonductivity and Iota Dissolved Solids."
* EPA U.S. Environmental * N A no applicabe.

Prot ectlon * RtRA Resource Conservation and
Ageic> Recovery Act of 1976

AT-17
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Table A2-5. Sample Preservation, Container, and Holding-Time Guidelines. (2 Pages)

Rltl Aakn H udding

Americium-241 Soil 1 G/P 10-1000 g None None 6 months

Cesium-137 Soil
I G/P 100-1500 g None None 6 months

Europium-154 Soil

Neptunium-237 Soil I G/P 10 g None None 6 months

Plutonium-239/240

Strontium-90
Soil I G/P 10-1000 g None None 6 months

Technetium-99

Uranium-238

Chemcs ______ ____ _

IC anions - S Cool Cool 28 days/
EPA Method 300.0 Soil G/P 50-500 g 4 *C 4 *C 48 hours

ICP metals - Cool Cool
601OASoil I G/P 10-500 g 4 C4C6 months

6010A 4CC 40 C

Mercury -7471 - S2Cool Cool 28 days
(CVAA) 4 C+/-2 C 4 C

Total cyanide - Soil 1 G 10-1000 g Cool Cool4*C 14days
9010 40C

SVCA - 8270A Soil I AG 125-1000 g 4ooC Cool 4 0C 14/40 days

VOA - low level - Freeze Freeze 14 days
5035A/8260 -7 -C to-20*C -7C to-200 C

Soil 3 AG Cool Cool 14 days
- 5035A/8260 40C 40 C

* *4-digit EPA methods are found in SW-846, Test Methods jor Evaluating Solid Waste: Physical/Chemical Methods, Third Edition; Final
Update Il-A, as amended. EPA Method 300.0 is found in EPA/600/R-93/ I00, Methodsfor the Determination of Inorganic Substances in
Envr-onmentn Samples.

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

" 'Should samples be liquid rather than soils, the following volumes need to be collected:

* Radionuclides - 4 1 for all radionuclides (except C-14, tritium, and te-99; they require approximately 500 mL for each sample).

* Chemicals - All liquid samples require the amount listed for soil samples. Preservation and holding times also are affected if liquid
samples are collected. Consult Sample Management staff for details.

* 'Mixed soil samples may be obtained and submitted to the analytical laboratory for analyses for specific analytes, including the following:

* Radionuclides 100 g of soil for all radionuclides (except C- 4, tritium, and Tc-99; they require approximately 10 g for each sample).

* Chemicals - A l0 g soil sample is required for all ICP analysis, 10 g soil sample is required for IC anion analysis, 5 g soil sample for
hexavalent 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

* 'fhe first number shown is the number of days to extract and the second number is the number of days to analyze the extract.

* aG = amber glass. * lCP inductively coupled plasma.

* CVAA = cold vapor atomic absorption. . P plastic.

* EPA US. Environmental Protection Agency. * SVOA = semivolatile organic analyte.

* U = glass. * VOA volatile organic analyte

* IC = ion chromatography.
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Table A3 1. Summary of Sample Collection Techniques. (2 Pages)

Media 4 SmpiTIdq* Ap6b C

Surface soil

Subsurface soil

Surface waleri

G.1ro tndwater

naI{/i

Sol I por

Shovel or hand towel

[and auger

Surface to I ft bgs

Surface to less than
10 ft bgs

No power equipment required

Simple technique, no powered
equipment required

Hollow stem auger w/ Surface to about 50 ft Rapid technique, provides
split-spoon sampler bgs intact core samples. May not

work well in soil with high
gravel/cobble content

Cable tool with Surface to water table Slower technique, provides
split-spoon sampler (no depth limit) relatively intact cores, generally

provides adequate sample
volume for analysis, controls
spread of contamination,
generates larger waste volume
as all cuttings are brought to the
surface, can sample from
cuttings as well

lest pit with excavator Surface to less than Simple, provides simultaneous
25 ft bgs access to soil profile

Direct-push sampler

Direct collection into
container

Peris taltic pump

Submersible pump in
monitoring W ell

Bailer in monitoring
well

Submersible pump in
open borehole,
temporary well, or
monitoring well

Bailer in open borehole,
temporary well, or
monitoring well

Air sampling pump and
Tedlar bag or sample
canister

Surface to about 100 ft
bgs

Accessible surface
water

Accessible surface
water, limited to about
25 ft vertical lift

No depth limit

No depth limit

No depth limit

No depth limit

No depth limit

Rapid, in some applications and
depths can provide continuous
core sample

Simple but requires direct
approach to open water

Allows collection of sample at a
distance from open water

Produces high
quality/reproducible samples

Produces high
quality/reproducible samples

Samples from open borehole or
temporary wells may contain
high suspended solids, may
require filtration

Samples from open borehole or
temporary wells may contain
high suspended solids, may
require filtration

May require samples from
multiple levels to assess
stratification of dense vapors
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Table A3-i. Summary of Sample Collection Techniques. (2 Pages)
Medla apig TechnIqu Appl__cab___ty. ____ Comment___

Residual waste Direct sample collection Openly accessible Simple, but requires direct
materials into container materials approach to the material

Drill rig with drive Waste in tanks or Techniques and hardware used
point sampler subsurface locations for tank waste sampling at

Hanford Site is available

Direct sample collection Waste in tanks or other Simple, but requires direct
with coliwasa or other containers approach to the material
sampling device

0 Tedlar is a registered trademark of E. 1. du Pont de Nemours and Company, Wilmington, Delaware.

Table A3-2. Leaching Analysis Sample Analyses by Medium.

Analysis, Water Extractant Aid Extractait Solids

pH X

Specific electrical X
conductivity

Major anions in sediment X
pore water (e.g., sulfate,
chloride, fluoride, nitrate,
phosphate,
bicarbonate/carbonate)

RCRA metals X X

Tc-99 and U-238 X X

1-129 X

Major cations X X
(e.g., sodium, potassium,
magnesium, calcium)

Gamma-emitting
radionuclides

Carbon content - total,
inorganic, and organic

Gross alpha/beta

x

x
S X = sample to be analyzed for listed media.
* RCRA = Resource Conservation and Recovery Act of 1976.

x

X

x

2

3

4
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Table A3-4. Direct Push Technologies (2 Pages)

Technology Penetration Depth Sample Size D e immenfs td ve Cost

Conventional Drilling
f-Ahletood Dep (50 If) _ 2 5 to 5Sin. dia. Comral - Tyialusdn

ble tool Deep (50O I) 2om cTypically used in Medium to high
split-spoon widely available radiologically

and routinely contaminated areas
used

Air rotaryDeep 2.5 to 5 in. dia. Commercial - Cannot be used to Medium to high
split-spoon widely available characterize volatiles

Percussion (Becker Medium (<200 ft 2.5 to 5 in. dia. Commercial - Medium
hammer, other depending on split-spoon widely available

types of drive geology) and routinely
casing) used

Sonic Medium (<300 ft, 2.5 to 5 in. dia. Commercial - Stratigraphy in split Medium
depending on split-spoon widely available spoon may not be
gcology) representative; can

heat formation and
sample to high
temperatures

Hollow-stem auger Shallow (<50 ft) 2.5 to 5 in. dia. Commercial - Brings soil to surface, Low
split-spoon widely available so not for use in

radiological areas

Directional drilling Deep Unknown Commercial - Requires a drilling High
widely available mud, which could

mobilize
contamination. Only
demonstrated at
Hanford Site.

H
N,)

0
C
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a
0
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a
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Table A3-4. Direct Push Technologies (2 Pages)

Technology Penetration Depth Sample Size hiDes

Other Technologies
Cone penetrometer Medium (<150 ft, I in dia., 2 ft Commercial - Stymied by competent Medium

depending on long widely available sediments,
geology) cobbles/boulders

Enhanced Access Medium to Deep I in dia., 2 ft Mature - some Cone penetrometer Medium
Penetration System (250 ft, depending long refinement that can also drill

on geology) needed for through fine
difficult sediments, boulders
conditions

GeoProbe Shallow (<100 ft) 1 in dia., I ft Commercial - Stymied by competent Low to Medium
long widely available sediments,

cobbles/boulders

Test pit/trench Shallow (<30 ft) Huge Commercial - Brings soil to surface, Low
widely available so not for use in

radiological areas

* GeoProbe is a registered trademark of GeoProbe Systems,
* FH= Fluor Hanford.

Salina, Kansas.
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Table A3-4. Field Survey Technologies for Organics and Metals.

Tere tbhd tTechnology ~ ~ ~ ' 1 CaJRisTaindn osdrtos ti nrito
X-ray
fluorescence

Chemical
Colortmetric
kits

limmunoassay
colorimetric
kits

Measures metal
concentration by direct
contact with soil

Measures many organic
and inorginic analytes
after soil digestion

Measures many organic
and inorganic analytes
after soil digestion

Soil
texture/moisture
may affect
performance; some
inter-element
interferences

Inter-element
interferences not
uncommon

Multi-step
procedure, not
available for some
contaminants of
concern

lumaround time
in minutes, good
for screening,
adequate for
characterization,
adequate for
monitoring

Must react soil
with solutions,
then measure
color change

Must react soil
with solutions,
then measure
color change

Quantitative
instrument has built-in
calibrations.

Soil: moderate.

Water: Not applicable

Quantitative to
semi-quantitative,
depending on analyte

Quantitative; very low
detection limits for
some analytes
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Table A4-1. Summary of Physical Hazards.

Mechanical Powered Pinchpoints/ Use trained operators, inspect and
Equipment/moving parts entanglement maintain equipment

Electrical hazards Electrocution Use ground fault circuit interrupters
on portable equipment

Material handling Strains, sprains, Use appropriate manpower and
physical injuries powered equipment as necessary

Overhead and Electrocution, Identify and avoid utilities during
underground utilities explosion, toxic investigation, hand-dig where

effects underground utility location is
uncertain.

Location Steep/uneven terrain Slip, trip and fall, Walk and drive on identified travel
vehicle and equipment paths, prepare level work area if
rollover necessary

Open water Drowning Establish barriers and/or use
individual personal protective
equipment

Open Excavations Sidewall collapse, Inspect and maintain excavations,
burial maintain access/egress

Traffic Collision with Establish work areas, use traffic
vehicles and control
pedestrians

Environmental Ieat stress Reduced productivity, Establish heat stress work regimens
heat injury, death based on ambient conditions, nature

of work, and required personal
protective equipment. Monitor
workers.

Cold stress Reduced productivity, Establish cold stress work regimens
heat injury, death based on ambient conditions, nature

of work, and required personal
protective equipment. Monitor
workers.

Severe weather Threats posed by Monitor weather conditions during
strong wind, heavy field operations and respond
raiti/snow, lightning, appropriately.
flash]floods.

2
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Table A4-2. Summary of Chemical Hazards.

Type of Hazard_ Specific Hazard Potential Impact Mitigation Approach -
Airborne toxic
chemicals

Volatile organic
compounds (e.g., carbon
tetrac hioride)

Suspended particulate in
dust te.g. toxic metals)

Volalile inorganic
compounds
(e.g., ammonia)

Acute or chronic toxic
effects by inhalation

Acute or chronic toxic
effects by inhalation

Acute or chronic toxic
effects by inhalation

Direci contact with Corrosive chemicals Chemical injury to
toxic chemilcals (e.g.. acids and caustics) exposed skin or tissues

F lammable and n
react ve chemicals

Acutely toxic chemicals
(e.g. hydrofluoric acid)

Inge ition of
contaminated soil

Fire and/or explosion
hazards

Acute toxic eTects by
inhalation or
absorption

Acute toxic effects by
ingestion

Burns and physical
injury equipment
damage

Perform real-time air monitoring and
implement respiratory protection as
indicated.

Perform real-time air monitoring and
implement respiratory protection as
indicated.

Perform real-time air monitoring and
implement respiratory protection as
indicated.

Use protective clothing, gloves, and
eyewear when potential exposure
exists.

Use protective clothing, gloves, and
eyewear when potential exposure
exists.

Avoid ingestion of contaminated soil,
use protective clothing, maintain
hygiene. Do not eat or drink in
contaminated areas.

Assess site conditions, monitor for
the presence of combustible gases if
indicated. If reactive chemicals may
be present, implement
contaminant-specific handling
protocols.
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APPENDIX B

POTENTIAL APPLICABLE OR RELEVANT
AND APPROPRIATE REQUIREMENTS
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TERMS

2 ALARA as low as reasonably achievable
3 ARAR applicable or relevant and appropriate requirement
4 CERCLA Comprehensive Environmental Response, Compensation, and
5 Liability Act of 1980
6 CFR Code of Federal Regulations
7 EPA U.S. Environmental Protection Agency
8 MCL maximum contaminant level
9 OU operable unit

10 PCB polychlorinated biphenyl
I RCRA Resource Conservation and Recovery Act of1976
12 TBC to be considered
13 TSD treatment, storage, and disposal (unit)
14 WAC Washington Administrative Code
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APPENDIX B

2 POTENTIAL APPLICABLE OR RELEVANT
3 AND APPROPRIATE REQUIREMENTS

4 B1.O IDENTIFICATION OF CENTRAL PLATEAU OPERABLE UNITS
5 POTENTIAL ARARS

6 This appendix identifies and evaluates potential applicable or relevant and appropriate
7 requirements (ARAR) for waste site remediation within the Central Plateau operable units (OU).
8 The potential ARARs identified in this appendix have been used to form the basis for the levels
9 to which contaminants must be remediated to protect human health and the environment. The

10 Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA)
II provides for the identification of to be considered (TBC) nonpromulgated advisories, criteria,
12 guidance, or proposed standards that may be consulted to interpret remediation goals when
13 ARARs do not exist or are insufficient. Independent of the TBC and ARARs identification
14 process at the Hanford Site, the requirements of U.S. Department of Energy directives must
15 bernet.

16 Because the waste sites in the Central Plateau OUs will be remediated under a CERCLA
decision document, remedial and corrective actions at the sites will be required to meet ARARs.

18 This appendix identifies and evaluates potential ARARs for these sites. Future feasibilities
19 studies for the various Central Plateau OUs will develop a set of preliminary ARARs that will be
20 used in the evaluation process. Final ARARs for remediation will be established in the record of
21 decision. In many cases, the ARARs form the basis for the preliminary remediation goals to
22 which contaminants must be remediated to protect human health and the environment. In other
23 cases, the ARARs define or restrict how specific remedial measures can be implemented.

24 The ARARs identification process is based on CERCLA guidance (EPA/540/G-89/006,
25 CERCLA Compliance with Other Laws Manual: Interim Final, and EPA/540/G-89/004,
26 Guidance for Conducting Remedial Investigations and Feasibility Studies under CERCLA,
27 Interim Final, OSWER 9355.3-01). Section 121 of CERCLA as amended, requires, in part, that
28 any applicable or relevant and appropriate standard, requirement, criterion, or limitation
29 promulgated under any Federal environmental law, or any more stringent state requirement
30 promulgated pursuant to a state environmental statute, be met (or a waiver justified) for any
31 hazardous substance, pollutant, or contaminant that will remain on site after completion of
32 remedial action.

33 An "applicable" requirement is a requirement that a private party would have to comply with by
34 law if the same action were being undertaken apart from CERCLA authority. All jurisdictional
35 prerequisites of the requirement must be met for the requirement to be applicable.

6 "Relevant and appropriate" requirements means those cleanup standards that address problems
27 or situations sufficiently similar to those encountered at the CERCLA site that their use is well
38 suited to the particular site (40 CFR 300.5, "National Oil and Hazardous Substances Pollution
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I Contingency Plan," "Definitions"). An ARAR may not meet one or more jurisdictional
2 prerequisites for applicability but still may make sense at the site, given the circumstances of the
3 site and the release. In evaluating the relevance and appropriateness of a requirement, the eight
4 comparison factors in 40 CFR 300.400(g)(2), "Identification of Applicable or Relevant and
5 Appropriate Requirements," are considered:

6 (i) The purpose of the requirement and the purpose of the CERCLA action

7 (ii) The medium regulated or affected by the requirement and the medium contaminated
8 or affected at the CERCLA site

9 (iii) The substances regulated by the requirement and the substances found at the
10 CERCLA site

11 (iv) The actions or activities regulated by the requirement and the remedial action
12 contemplated at the CERCLA site

13 (v) Any variances, waivers, or exemptions of the requirement and their availability for the
14 circumstances at the CERCLA site

15 (vi) The type of place regulated and the type of place affected by the release or CERCLA
16 action

17 (vii) The type and size of structure or facility regulated and the type and size of structure or
18 facility affected by the release or contemplated by the CERCLA action

19 (viii) Any consideration of use or potential use of affected resources in the requirement and
20 the use or potential use of the affected resource at the CERCLA site.

21 In addition, potential ARARs were evaluated to determine if they fall into one of three
22 categories: chemical specific, location specific, or action specific. These categories are defined
23 as follows.

24 a Chemical-specific requirements are usually health- or risk-based numerical values or
25 methodologies that, when applied to site-specific conditions, result in the establishment
26 of public and worker safety levels and site cleanup levels.

27 a Location-specific requirements are restrictions placed on the concentration of dangerous
28 substances or the conduct of activities solely because they occur in special geographic
29 areas.

30 a Action-specific requirements are usually technology- or activity-based requirements or
31 limitations triggered by the remedial actions performed at the site.

32 In summary, a requirement is applicable if the specific terms or jurisdictional prerequisites of the
33 law or regulations directly address the circumstances at a site. If not applicable, a requirement
34 may nevertheless be relevant and appropriate if (1) circumstances at the site are, based on best
35 professional judgment, sufficiently similar to the problems or situations regulated by the

B-2



DOE/RL-2007-02 DRAFT A

requirement and (2) the requirement's use is well suited to the site. Only the substantive
2 requirements (e.g., use of control/containment equipment, compliance with numerical standards)
3 associated with ARARs apply to CERCLA on-site activities. ARARs associated with
4 administrative requirements, such as permitting, are not applicable to CERCLA on-site activities
5 (CERCLA, Section 121[e][1]). In general, this CERCLA permitting exemption will be extended
6 to all remedial and corrective action activities conducted at the OU, with the exception of the
7 Resource Conservation and Recovery Act of 1976 (RCRA) treatment, storage, and/or disposal
8 units, which will be incorporated into WA7890008967, Hanford Facility Resource Conservation
9 and Recovery Act Perm , Dangerous Waste Portion, Revision 8, for the Treatment, Storage, and

10 Disposal ofDangerous Waste.

11 TBC information is nonpromulgated advisories or guidance issued by Federal or state
12 governments that is not legally binding and does not have the status of potential ARARs. In
13 some circumstances, TBCs will be considered along with ARARs in determining the remedial
14 action necessary for protection of human health and the environment. The TBCs complement
15 the ARARs in determining protectiveness at a site or implementation of certain actions. For
16 example, because soil cleanup standards do not exist for all contaminants, health advisories,
17 which would be TBCs, may be helpful in defining appropriate remedial action goals.

18 Potential Federal and state ARARs are presented in Tables B-I and B-2, respectively.

B2.0 ARAR WAIVERS

20 The U.S. Environmental Protection Agency (EPA) may waive ARARs and select a remedial
21 action that does not attain the same level of site cleanup as that identified by the ARARs.
22 Section 121 of the Superfund Amendments and Reauthorization Act of 1986 identifies six
23 circumstances in which the EPA may waive ARARs for on-site remedial actions. The six
24 circumstances are as follows:

25 The remedial action selected is only a part of a total remedial action (such as an interim
26 action), and the final remedy will attain the ARAR upon its completion

27 o Compliance with the ARAR will result in a greater risk to human health and the
28 environment than alternative options

29 a Compliance with the ARAR is technically impracticable from an engineering perspective

30 0 An alternative remedial action will attain an equivalent standard of performance through
31 the use of another method or approach
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1 a The ARAR is a state requirement that the state has not consistently applied (or
2 demonstrated the intent to apply consistently) in similar circumstances

3 . In the case of Section 104 (Superfund financed remedial actions), compliance with the
4 ARAR will not provide a balance between protecting human health and the environment
5 and the availability of Superfund money for response at other facilities.

6 No waivers are being requested for the Central Plateau OU waste sites in this work plan.

7 B3.0 REFERENCES

8 40 CFR 61, "National Emission Standards for Hazardous Air Pollutants," Title 40, Code of
9 Federal Regulations, Part 61, as amended.

10 . 40 CFR 61, Subpart M, "National Emission Standards for Asbestos."
11 a 40 CFR 61.140, "Applicability."
12 * 40 CFR 61.145, "Standard for Demolition and Renovation."
13 0 40 CFR 61.150, "Standard for Waste Disposal for Manufacturing, Fabricating,
14 Demolition, Renovation, and Spraying Operations."
15

16 40 CFR 141, "National Primary Drinking Water Regulations," Title 40, Code ofFederal
17 Regulations, Part 141, as amended.

18 a 40 CFR 141.61, "Maximum Contaminant Levels for Organic Contaminants."
19 * 40 CFR 141.62, "Maximum Contaminant Levels for Inorganic Contaminants."
20 . 40 CFR 141.66, "Maximum Contaminant Levels for Radionuclides."

21 40 CFR 268, "Land Disposal Restrictions," Title 40, Code ofFederal Regulations, Part 268, as
22 amended.

23 40 CFR 300.5, "National Oil and Hazardous Substances Pollution Contingency Plan,"
24 "Definitions," Title 40, Code ofFederal Regulations, Part 300.5, as amended.

25 40 CFR 300.400, "National Oil and Hazardous Substances Pollution Contingency Plan,"
26 "General," Title 40, Code ofFederal Regulations, Part 300.400, as amended.

27 . 40 CFR 300.400(g), "Identification of Applicable or Relevant and Appropriate
28 Requirements."

29 40 CFR 761, "Polychlorinated Biphenyls (PCBs) Manufacturing, Processing, Distribution in
30 Commerce, and Use Prohibitions," Title 40, Code ofFederal Regulations, Part 761, as
31 amended.

32 . 40 CFR 761.50(b), "Applicability," "PCB Waste."
33 . 40 CFR 761.50(c), "Applicability," "Storage for Disposal."

34 Archeological and Historic Preservation Act (1960), 16 USC 469a, et seq.
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Comprehensive Environmental Response, Compensation, and Liability Act of 1980,
2 42 USC 9601, et seq.

3 Endangered Species Act of 1973, 16 USC 1531, et seq.

4 EPA/540/G-89/004, 1988, Guidance for Conducting Remedial Investigations and Feasibility
5 Studies under CERCLA, Interim Final, OSWER 9355.3-01, Office of Solid Waste and
6 Emergency Response, U.S. Environmental Protection Agency, Washington, D.C.

7 EPA/540/G-89/006, 1988, CERCLA Compliance with Other Laws Manual: Interim Final,
8 U.S. Environmental Protection Agency, Washington, D.C.

9 National Historic Preservation Act of 1966, 16 USC 470, et seq.

10 Native American Graves Protection and Repatriation Act, 25 USC 3001, et seq.

11 Resource Conservation and Recovery Act of 1976, 42 USC 6901, et seq.

12 Superfund Amendments and Reauthorization Act of 1986, 42 USC 103, et seq.

13 WA7890008967, 2004, Hanford Facility Resource Conservation and Recovery Act Permit,
14 Dangerous Waste Portion, Revision 8, for the Treatment, Storage, and Disposal of
15 Dangerous Waste, Washington State Department of Ecology, Richland, Washington, as

) amended.

17 WAC 173-160, "Minimum Standards for Construction and Maintenance of Wells," Washington
18 Administrative Code, as amended, Washington State Department of Ecology, Olympia,
19 Washington.

20 e 173-160-161, "How Shall Each Water Well be Planned and Constructed?"
21 a 173-160-171, "What are the Requirements for the Location of the Well Site and Access
22 to the Well?"
23 V 173-160-181, "What are the Requirements for Preserving the Natural Barriers to Ground
24 Water Movement Between Aquifers?"
25 a 173-160-191, "What are the Design and Construction Requirements for Completing
26 Wells?"

173-160-201, "What are the
173-160-221, "What are the
173-160-231, "What are the
173-160-241, "What are the
173-160-271, "What are the
and Dewatering Wells?"
173-160-281, "What are the
173-160-291, "What are the
173-160-301, "What are the
173-160-311,
173-160-321,

Casing and Liner Requirements?"
Standards for Sealing Materials?"
Standards for Surface Seals?"
Requirements for Formation Sealing?"
Special Sealing Standards for Driven Wells, Jetted Wells,

Construction Standards for Artificial Gravel Packed Wells?"
Standards for the Upper Terminal of Water Wells?"
Requirements for Temporary Capping?"

"'What are the Well Tagging Requirements?"
"How do I Test a Well?"

B-5

C

'I

C

C

C

C

C

27
28
29
30
31
32
33
34
35
36
j7



DOE/RL-2007-02 DRAFT A

1 6 173-160-33 1, "How do I Make Sure My Equipment and the Water Well are Free of
2 Contaminants?"
3 . 173-160-341, "How do I Ensure the Quality of Drilling Water?"
4 . 173-160-351, "What are the Standards for Pump Installation?"
5 . 173-160-371, "What are the Standards for Chemical Conditioning?"
6 0 173-160-381, "What are the Standards for Decommissioning a Well?"
7 a 173-160-400, "What are the Minimum Standards for Resource Protection Wells and
8 Geotechnical Soil Borings?"
9 . 173-160-420, "What are the General Construction Requirements for Resource Protection

10 Wells?"
11 a 173-160-430, "What are the Minimum Casing Standards?"
12 & 173-160-440, "What are the Equipment Cleaning Standards?"
13 . 173-160-450, "What are the Well Sealing Requirements?"
14 a 173-160-460, "What is the Decommissioning Process for Resource Protection Wells?"

15 WAC 173-303, "Dangerous Waste Regulations," Washington Administrative Code, as amended,
16 Washington State Department of Ecology, Olympia, Washington.

17 a 173-303-016, "Identifying Solid Waste."
18 0 173-303-017, "Recycling Processes Involving Solid Waste."
19 & 173-303-040, "Definitions."
20 a 173-303-050, "Department of Ecology Cleanup Authority."
21 * 173-303-070(3), "Designation of Dangerous Waste," "Designation Procedures."
22 . 173-303-071, "Excluded Categories of Waste."
23 * 173-303-073, "Conditional Exclusion of Special Wastes."
24 0 173-303-077, "Requirements for Universal Waste."
25 . 173-303-120, "Recycled, Reclaimed, and Recovered Wastes."
26 0 173-303-140, "Land Disposal Restrictions."
27 . 173-303-140(4), "Land Disposal Restrictions," "Land Disposal Restrictions and
28 Prohibitions."
29 0 173-303-170, "Requirements for Generators of Dangerous Waste."
30 . 173-303-200, "Accumulating Dangerous Waste On Site."
31 a 173-303-573, "Standards for Universal Waste Management."
32 * 173-303-610, "Closure and Post-Closure."
33 * 173-303-630, "Use and Management of Containers."
34 * 173-303-640, "Tank Systems."
35 a 173-303-650, "Surface Impoundments."
36 a 173-303-665, "Landfills."
37 * 173-303-960, "Special Powers and Authorities of the Department."

38 WAC 173-304, "Minimum Functional Standards for Solid Waste Handling," Washington
39 Administrative Code, as amended, Washington State Department of Ecology, Olympia,
40 Washington.

41 . 173-304-200(2), "On Site Containerized Storage, Collection and Transportation
42 Standards for Solid Waste," "On-Site Storage Standards."
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WAC 73-340, "Model Toxics Control Act -- Cleanup," Washington Administrative Code, as
2 amended, Washington State Department of Ecology, Olympia, Washington.

3 0 173-340-745, "Soil Cleanup Standards for Industrial Properties."
4 . 173-340-745(5)(rb), "Soil Cleanup Standards for Industrial Properties," "Method C
5 Industrial Soil Cleanup Levels," "Standard Method C Industrial Soil Cleanup Levels."

6 WAC 173-350, "Solid Waste Handling Standards," Washington Administrative Code, as
7 amended, Washington State Department of Ecology, Olympia, Washington.

8 . 173-350-300, "On-Site Storage, Collection, and Transportation Standards."

9 WAC 13-400, "General Regulations for Air Pollution Sources," Washington Administrative
10 (ode, as amended, Washington State Department of Ecology, Olympia, Washington.

I . 173-400-040, "General Standards for Maximum Emissions."
12 . 173-400-113, "Requirements for New Sources in Attainable or Unclassifiable Areas."

13 WAC 173-460, "Controls for New Sources of Toxic Air Pollutants," Washington Administrative
14 (ode, as amend:ed, Washington State Department of Ecology, Olympia, Washington.

15 1 173-460-030, "Requirements, Applicability and Exemptions."
16 . 173-460-060, "Control Technology Requirements."
17 0 1 73-460-070, "Ambient Impact Requirement."

18 WAC 173-480, "Ambient Air Quality Standards and Emission Limits for Radionuclides,"
19 Washington Administrative Code, as amended, Washington State Department of Ecology,

J Olympia, Washington.

21 * 173-480-050, "Standards."
22 1 173-480-070, "Emission Monitoring and Compliance Procedures."

23 WAC 246-247, "Department of Health," "Radiation Protection - Air Emissions," Washington
24 Administrative Code, as amended, Washington State Department of Health, Olympia,
25 Washington.

26 * 246-247-040, "General Standards."
27 . 246-247-075, "Monitoring, Testing, and Quality Assurance."
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Table B-1. Identification of Potential Federal Applicable or Relevant and Appropriate
Requirements and To Be Considered for the Remedial Action Sites. (3 Pages)

ARAR C ~ ARAR rtr

Chemical-Speclic

"National Primary Drinking Water Regulations," 40 CFR 141

"Maximum ARAR Establishes MCLs that are The groundwater in the Central Plateau is
Contaminant Levels drnking water criteria not currently used for drinking water.
for Organic designed to protect human However, Central Plateau groundwater
Contaminants," health from the potential may be considered a potential drinking
40 CFR 141.61 adverse effects of organic water source and, because the

contaminants in drinking water. groundwater discharges to the Columbia
River (which is used for drinking water),
the substantive requirements in
40 CFR 141.61 for organic constituents
are relevant and appropriate.

"Maximum ARAR Establishes MCLs that are The groundwater in the Central Plateau is
Contaminant Levels drinking water criteria not currently used for drinking water.
for Inorganic designed to protect human However, Central Plateau groundwater
Contaminants," health from the potential may be considered a potential drinking
40 CFR 141.62 adverse effects of inorganic water source and because the

contaminants in drinking water. groundwater discharges to the Columbia
River (which is used for drinking water),
the substantive requirements in
40 CFR 141.62 for inorganic constituents
are relevant and appropriate.

"Maximum ARAR Establishes MCLs that are The groundwater in the Central Plateau is
Contaminant Levels drinking water criteria riot currently used for drinking water.
for Radionuclides," designed to protect human However, Central Plateau groundwater
40 CFR 141.66 health from the potential may be considered a potential drinking

adverse effects of radionuclides water source and because the
in drinking water. groundwater discharges to the Columbia

River (which is used for drinking water),
the substantive requirements in
40 CFR 141.66 for radionuclides are
relevant and appropriate.

"Polychlorinated Biphenyls (PCBs) Manufacturing, Processing, Distribution in Commerce, and Use
Prohibitions," 40 CFR 761

"Applicability,"

40 CFR 761 .50(b)( I)

40 CFR 761,50(b)(2)

40 CFR 761.50(b)(3)

40 CFR 761.50(b)(4)

40 CFR 761 .50(b)(7)

40 CFR 761.50(c)

ARA R These regulations establish
standards for the storage and
disposal of PCB wastes.

The substantive requirements of these
regulations are applicable or relevant and
appropriate to the storage and disposal of
PCB liquids, items, remediation waste,
and bulk product waste at > 50 p/m.

The specific subsections identified from
40 CR 761.50(b) reference the specific
sections for the management of PCB
waste type. The disposal requirements
for radioactive PCB waste are addressed
in 40 CFR 761.50(b)(7).

B-8
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Table B-1. Identification of Potential Federal Applicable or Relevant and Appropriate
Requirements and To Be Considered for the Remedial Action Sites. (3 Pages)

Location-Specific

Archeological and
Historic Preservation
Act,
16 USC 469aa-mm

National Historic
Preservation Act of
/966,
16 USC 470,
Section 106

ARAR

ARAR

Requires that remedial actions
at Central Plateau operable unit
waste sites do not cause the
loss of any archaeological or
historic data. This act
mandates preservation of the
data and does not require
protection of the actual waste
site or facility.

Requires Federal agencies
to consider the impacts of their
undertaking on cultural
properties through
identification, evaluation and
mitigation processes, and
consultation with interested
parties.

Archeological and historic sites have
been identified within the Central
Plateau; therefore, the substantive
requirements of this act are applicable to
actions that might disturb these sites.

Cultural and historic sites have been
identified within the 200 Areas;
therefore, the substantive requirements of
this act are applicable to actions that
might disturb these types of sites.

Native American ARAR Establishes Federal agency Substantive requirements of this act are
Graves Protection responsibility for discovery of applicable if remains and sacred objects
and Repatriation Act, human remains, associated and are found during remediation and will
25 USC 3001, et seq. unassociated finerary objects, require Native American Tribal

sacred objects, and items of consultation in the event of discovery.
cultural patrimony.

EndIangered Species
Act 9/ 1973,
16 USC 1 31 et seq.,
Subsection
16 USC 1536(c)

ARAR Prohibits actions by Federal
agencies that are likely to
jeopardize the continued
existence of listed species or
result in the destruction or
adverse modification or critical
habitat. If remediation is
within critical habitat or buffer
zones surrounding threatened
or endangered species,
mitigation measures must be
taken to protect the resource.

Substantive requirements of this act are
applicable if threatened or endangered
species are identified in areas where
remedial actions will occur.
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Table B-1. Identification of Potential Federal Applicable or Relevant and Appropriate
Requirements and To Be Considered for the Remedial Action Sites. (3 Pages)

AA - r -

Action-Specific

"National Emission Standard for Asbestos," 40 CFR 61, Subpart M; "Applicability," 40 CFR 61.140

"Standard for ARAR Specifies that facilities be Although asbestos-containing materials
Demolition and inspected for the presence of are not anticipated, substantive
Renovation," asbestos before demolition. requirements of this standard are
40 CFR 61.145 The standard defines regulated applicable, should this remedial action

asbestos-containing materials include abatement of asbestos and
and establishes removal asbestos-containing materials on
requirements based on quantity pipelines or buried asbestos. As a result,
present and handling there is a potential to emit asbestos to
requirements. These unrestricted areas, and the requirements
requirements also specify for the removal, handling, and packaging
handling and disposal of asbestos apply.
requirements for regulated
sources that have the potential
to emit asbestos. Specifically,
no visible emissions are
allowed during handling,
packaging, and transport of
asbestos-containing materials.

"Standard for Waste ARAR Identifies the requirements for Although asbestos-containing materials
Disposal for the removal and disposal of are not anticipated, the substantive
Manufacturing, asbestos from demolition and requirements of this standard are
Fabricating, renovation activities, applicable, should asbestos-containing
Demolition, material be located during remedial
Renovation, and action activities of associated pipelines
Spraying Operations," and buried asbestos.
40 CFR 61.150

Regulations pursuant to the Resource Conservation and Recovery Act of 1976 and implemented through
WAC 173-303, "Dangerous Waste Regulations" (see 'able B-2).

ARAR
CF R
MCL
PCIA
TBC
W AC

= applicable or relevant and appropriate requirement.
= Code of Federal Regulations.

maximum contaminant level.
= polychlorinated biphenyl.
= to be considered.
= Washington Administrative Code.
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Table B-2. Identification of Potential State Applicable and Relevant or
Requirements and To Be Considered for the Remedial Action Sites.

z 4.>'
AL A 4~ t 4 NRquinPtI>

Chemical-Specific

"Model Toxics Control Act - Cleanu

"Soil Cleanup Standards ARAR
for Industrial Properties,"
WAC 173-340-745(5)(b)

p," WAC 173-340

Identifies the methods used to
identify risk-based
concentrations and their use in
the selection of a cleanup action.
Cleanup and remediation levels
are based on protection of
human health and the
environment, the location of the
site, and other regulations that
apply to the site. The standard
specifies cleanup goals that
implement the strictest Federal
or state cleanup criteria.

Action-Specific

"Dangerous Waste Regulations," WAC 173-303

"ldentifying Solid Waste." ARAR Identifies
WAC 173-303-016 and are n,

"Recycling Processes
lnvol ing Solid Waste,"
VAC 173-3-017

-Designation of Dangerous
Waste,
WAC 173-303-070(3)

ARAR

ARAR

those materials that are
ot solid wastes.

Identifies materials that are and
are not solid wastes when
recycled.

Establishes the method For
determining whether a solid
waste is. or is not, a dangerous
waste or an extremely hazardous
waste.

Appropriate
(8 Pages)

The State-established risk-based
concentrations for soils and protection of
groundwater are relevant and appropriate
to the OU waste-site remedial actions,
because no Federal standard exists.

Substantive requirements of these
regulations are applicable, because these
define how to determine which materials
are subject to the designation regulations.
Specifically, materials that are generated
for removal from the CERCLA site during
the remedial action would be subject to
the procedures for identification of solid
waste to ensure proper management.

Substantive requirements of these
regulations are applicable, because these
define how to determine which materials
are subject to the designation regulations.
Specifically, materials that are generated
for removal from the CERCLA site dunng
the remedial action would be subject to
the procedures for identification of solid
waste to ensure proper management.

Substantive requirements of these
regulations are applicable to materials
encountered during the remedial action.
Specifically, solid waste that is generated
for removal from the CERCLA site during
this remedial action would be subject to
the dangerous waste designation
procedures to ensure proper management.
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Table B-2. Identification of Potential State Applicable and Relevant or Appropriate
Requirements and To Be Considered for the Remedial Action Sites. (8 Pages)

ARRCft*Uin set<een Rtonlefr s

Excluded Categories of ARAR Describes those categories of The conditions of this requirement are
Waste," wastes that are excluded from applicable to remedial actions in the OU,
WAC 173-303-071 the requirements of should wastes identified in

WAC 173-303 (excluding WAC 173-303-071 be encountered.
WAC 173-303-050).

"Conditional Exclusion of ARAR Establishes the conditional Substantive requirements of these
Special Wastes," exclusion and the management regulations are applicable to materials
WAC 173-303-073 requirements of special wastes, encountered during the remedial action.

as defined in Specifically, the substantive standards for
WAC 173-303-040. management of special waste are

applicable to the interim management of
certain waste that will be generated during
the remedial action.

"Requirements for ARAR Identifies those wastes exempted Substantive requirements of these
Universal Waste," from regulation under regulations are applicable to materials
WAC 173-303-077 WAC 173-303-140 and encountered during the remedial action.

WAC 173-303-170 through Specifically, the substantive standards for
173-303-9907 (excluding management of universal waste are
WAC 173-303-960). These applicable to the interim management of
wastes are subject to regulation certain waste that will be generated during
under WAC 173-303-573. the remedial action.

"Recycled, Reclaimed, and
Recovered Wastes,"
WAC 173-303-120

Specific Subsections:

WAC 173-303-120(3)

WAC 173-303-120(5)

"Land Disposal
Restrictions,"
WAC 173-303-140(4)

ARAR

ARAR

These regulations define the
requirements for recycling
materials that are solid and
dangerous waste. Specifically,
WAC 173-303-120(3) provides
for the management of certain
recyclable materials, including
spent refrigerants, antifreeze,
and lead-acid batteries.

WAC 173-303-120(5) provides
for the recycling of used oil.

This regulation establishes state
standards for land disposal of
dangerous waste and
incorporates, by reference,
Federal land-disposal restrictions
of 40 CFR 268, "Land Disposal
Restrictions," that are applicable
to solid waste that is designated
as dangerous or mixed waste in
accordance with
WAC 173-303-070(3).

Substantive requirements of these
regulations are applicable to certain
materials that might be encountered
during the remedial action. Recyclable
materials that are exempt from regulation
as dangerous waste and that are not
otherwise subject to CERCLA as
hazardous substances can be recycled
and/or conditionally excluded from
certain dangerous waste requirements.

The substantive requirements of this
regulation are applicable to materials
encountered during the remedial action.
Specifically, dangerous/mxed waste that
is generated and removed from the
CERCLA site during the remedial action
for off-site (as defined by CERCLA) land
disposal would be subject to the
identification of applicable land-disposal
restrictions at the point of generation of
the waste. The actual off-site treatment of
such waste would not be ARAR to this
remedial action, but instead would be
subject to all applicable laws and
regulations.
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Table B-2. Identification of Potential State Applicable and Relevant or
Requirements and To Be Considered for the Remedial Action Sites.

Appropriate
(8 Pages)

'Requirements for
Generators of Dangerous
Waste,
WAC 17303-170

"Closure and
Post-Clostue
WAC 173 303-610

"Surface limpoundmnents,"
WAC 17)3-,3-650

"Landf llk.
WAC 173- 03-665

ARAR

ARAR

ARAR

ARAR

Establishes the requirements for
dangerous waste generato)rs.

This regulation establishes the
closure performance standards
applicable to all Hanford Site
TSD units.

Specifies closure and
postclosure requirements for
surface impoundments.

Specifies closure and
post-closure requirement; for
landfills,

Substantive requirements of these
regulations are applicable to materials
encountered during the remedial action.
Specifically, the substantive standards for
management of dangerous/mixed waste
are applicable to the interim management
of certain waste that will be generated
during the remedial action. For
purposes of this remedial action,
WAC 173-303-170(3) includes the
substantive provisions of
WAC 173-303-200 by reference.
WAC 173-303-200 further includes
certain substantive standards from
WAC 173-303-630 and -640 by reference.

These requirements are applicable to the
closure of RCRA TSD unit OUs.

This regulation is applicable to TSD units
that are permitted as a "Surface
Impoundment" and subject to the
requirements identified in
WAC 173-303-665.

This regulation is applicable to TSD units
that are permitted as a "landfill" and
subject to the requirements identified in
WAC 173-303-665.

"Minimum Functional Standards for

On-Site Containerized ARAR
Storage, Collection and
Iransportat on Standards
for Solid W aste.'
WAC 173- J4-200(2)

Solid Waste Handling," WAC 173-304

Establishes the requirements lbr
the on-site storage of solid
wastes that are not radioactive or
dangerous wastes.

Substantive requirements of these
regulations are applicable to materials
encountered during the remedial action.
Specifically, nondangerous.
nonradioactive solid wastes
(i.e., hazardous substances that are only
regulated as solid waste) that will be
containerized for removal from the
CERCLA site would be managed on site
according to the substantive requirements
of this standard.

[3-1 3
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Table B-2. Identification of Potential State Applicable and Relevant or Appropriate
Requirements and To Be Considered for the Remedial Action Sites. (8 Pages)

', A0A CC AinRqieet ainl o s

"Solid Waste Handling Standards," WAC 173-350

"On-Site Storage, ARAR Establishes the requirements for The substantive requirements of this
Collection, and the temporary storage of solid newly promulgated rule are relevant and
Transportation Standards," waste in a container on site and appropriate to the on-site collection and
WAC 173-350-300 the collecting and transporting temporary storage of solid wastes at the

of the solid waste. OU remediation waste sites. Compliance
with this regulation is being implemented
in phases for existing facilities.

"Minimum Standards for Construction and Maintenance of Wells," WAC 173-160

WAC 173-160-161 ARAR Identifies well planning and The substantive requirements of this
construction requirements. regulation are applicable to actions that

include construction of wells used for
groundwater extraction, monitoring, or
injection of treated groundwater or
wastes.

WAC 173-160-171 ARAR Identifies the requirements for
locating a well.

WAC 173-160-181 ARAR Identifies the requirements for
preserving natural barriers to
groundwater movement between
aquifers.

WAC 173-160-191 ARAR Identifies the design and
construction requirements for
completing wells.

WAC 173-160-201 ARAR Identifies the casing and liner
requirements for water supply
wells.

WAC 173-160-221 ARAR Identifies the requirements for
sealing materials.

WAC 173-160-231 ARAR Identifies the requirements for
surface seals on water wells.

WAC 173-160-241 ARAR Identifies the requirements for
fonnation sealing.

WAC 173-160-271 ARAR Identifies the special sealing
standards for driven wells, jetted
wells, and dewatering wells.

WAC 173-160-281 ARAR Identifies the construction
standards for artificial
gravel-packed wells.

WAC 173-160-291 ARAR Identifies the standards for the

upper terminal of water wells.

WAC 173-160-301 ARAR Identifies the requirements for
the temporary surface barrier.

WAC 173-160-311 ARAR Identifies the
well tagging.

requirements for
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Table B-2. Identification of Potential State Applicable and Relevant or Appropriate
Requirements and To Be Considered for the Remedial Action Sites. (8 Pages)

WAG 173-100-321 ARAR Identifies the standards for
testing a well.

WAC 173-l60-33l ARAR Identifies the method for
keeping equipment and the water
well free of contaminants.

WAG 171-160-341

WAC 173-160-351

WAC 171 160-371

160-381

ARAR

ARAR

ARAR

ARAR

Identifies the method for
ensuring the quality of the well
water.

Identifies the standards for the
installation of a pump.

Identifies the standard for
chemical conditioning.

Identifies the standard for
decommissioning a well.

160-400 ARAR Identifies the minimum
standards for resource protection
wells and geotechnical soil
borings.

160-420 ARAR Identifies the general
construction requirements for
resource protection wells.

WAC 173 160-430

WAC 17, 160-440

WAC 173 160-450

WAC 171- 160-460

ARAR

A RAR

ARA

ARAR

Identifies the minimum 2asing
standards.

Identifies the equipment
cleaning standards.

Identifies the well sealing
requirements.

Identifies the decommisioning
process for resource pro ection
wells,

"General Regulations for Air Pollution Sources," WAC 173400

"Gieneral Standards for ARAR Methods of control shall be
Maximum Fmissions," employed to minimize the
WAC 17' 400-040 release of air contaminants
WAC 174(r)- 113 associated with fugitive

emissions resulting from
materials handling, consmiction,
demolition, or other operations.
Emissions are to be minimized
through application of best

- available control technology.

Substantive requirements of these
standards are relevant and appropriate to
this remedial action, because there may be
visible, particulate, fugitive, and
hazardous air emissions and odors
resulting from decontamination,
demolition, and excavation activities. As
a result, standards established for the
control and prevention of air pollution are
relevant and appropriate.
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Table B-2. Identification of Potential State Applicable and Relevant or Appropriate
Requirements and To Be Considered for the Remedial Action Sites. (8 Pages)

ARARXCtatioa T Requ__ rement __Rat__n__ _e for Use

"Controls for New Sources of Toxic Air Pollutants," WAC 173-460

"Control Technology ARAR Requires that new sources of air Substantive requirements of these
Requirements," emissions provide the emission standards are applicable to this remedial
WAC 173-460-030 estimates identified in this action, because there is the potential for
WAC 173-460-060 regulation. toxic air pollutants to become airborne as

a result of decontamination, demolition,
and excavation activities. As a result,
standards established for the control of
toxic air contaminants are relevant and
appropriate.

"Ambient Impact ARAR Requires that when applying for The substantive requirements of this
Requirement," a notice of construction, the standard are applicable to remedial actions
WAC 173-460-070 owner/operator of a new toxic in the OU, should the remedial action

air pollutant source that is likely result in the treatment of the soil or debris
to increase toxic air pollutant that contains contaminants of concern
emissions shall demonstrate that identified in the regulation as a toxic air
emissions from the source are pollutant.
sufficiently low to protect
human health and safety from
potential carcinogenic and/or
other toxic effects.

"Ambient Air Quality Standards and Emission Limits for Radionuclides," WAC 173480

"Standards,"
WAC 173-480-050

"Compliance,"
WAC 173-480-070(2)

ARAR

A RAR

Whenever another Federal or
state regulation or limitation in
effect controls the emission of
radionuclides to the ambient air,
the more stringent control of
emissions shall govern.

Requires that radionuclide
emissions compliance shall be
determined by calculating the
close to members of the public at
the point of maximum annual air
concentration in an unrestricted
area where any member of the
public may be.

The substantive requirements of this
standard are applicable in that the more
stringent aspect of Federal or state
emission limitation is specified as
governing.

The substantive requirements of this
standard are applicable to remedial actions
involving disturbance or ventilation of
radioactively contaminated areas or
structures, because airborne radionuclides
may be emitted to unrestricted areas
where any member of the public may be.

B-16



DOE/RL-2007-02 DRAFT A

Table B-2. Identi~ication of Potential State Applicable and Relevant or Appropriate
Requirements and To Be Considered for the Remedial Action Sites. (8 Pages)

AR "i MA Now
ARAR( iatio T A ReurmnI ainl o s

"Radiation Protection

"General Standards,"
WAC :46-247-04011)

"Monitoine. testig, and
Qualtx AssuranceC.
WAC 240247-075( )

"General Standards."
WAC 246?4;-040

"BA RCT "
WAC 246-247-0401( 3)

"ALARA I.
WAC 246-247-Q40(4)

Air Emissions," WAC 246-247

ARAR

ARAR

ARAR

Requires that emissions of
radionuclides to the ambzent air
from U.S. Department of Energy
facilities shall not exceed
amounts that would cause any
member of the public to receive
in any year an effective dose
equivalent of 10 mrem/yr.

Specifies that radionuclide
emission measurements shall be
made at all release points that
have the potential to discharge
radionuclides to the air in
quantities that cause an effective
dose equivalent in excess of 1%
of the standard. The regulation
also requires that all
radionuclides be measured that
could contribute greater than
10% of the potential dose
equivalent for a release point.

Emissions shall be controlled on
an ALARA basis, at a minimum,
to ensure that emission
standards are not exceeded.

Substantive requirements of this standard
are applicable, because this remedial
action may include activities such as
decontamination and stabilization of
contaminated structures, treatment of
sludge, and operation of exhausters and
vacuums, each of which may provide
airborne emissions of radioactive
particulates to unrestricted areas. As a
result, requirements limiting emissions
apply. 'this is a risk-based standard for
the purposes of protecting human health
and the environment.

Substantive requirements of this standard
are applicable, because major point-source
emissions of radionuclides to the ambient
air may result from activities performed
during the remedial action, such as
decontamination and stabilization of
contaminated structures, treatment of
sludge, and operation of exhauster and
vacuums. This standard exists to ensure
compliance with emission standards.

Substantive requirements of this standard
are applicable, because fugitive, diffuse,
and point-source emissions of
radionuclides to the ambient air may result
from activities performed during the
remedial action, such as open-air
demolition of contaminated structures,
excavation of contaminated soils, and
operation of exhauster and vacuums. This
standard exists to ensure enhanced
compliance with emission standards.
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Table B-2. Identification of Potential State Applicable and Relevant or Appropriate
Requirements and To Be Considered for the Remedial Action Sites. (8 Pages)

ARA~>r

ARAR Establishes the monitoring,
testing, and quality assurance
requirements for radioactive air
emissions.

Facility (site) emissions
resulting from non-point and
fugitive sources of airborne
radioactive material shall be
measured. Measurement
techniques may include ambient
air measurements, or in-line
radiation detector or withdrawal
of representative samples from
the effluent stream, as
determined by the lead agency.

Substantive requirements of this standard
are applicable, because fugitive and
non-point-source emissions of
radionuclides to the ambient air may result
from activities performed during the
remedial action, such as open-air
demolition of contaminated structures and
excavation of contaminated soils. This
standard exists to ensure compliance with
emission standards.

as low as reasonably achievable.
applicable or relevant and appropriate requirement.
Comprehensive Environmental Response, Compensation, and Liability Act of 1980.
Code of Federal Regulations.
operable unit.
Resource Conservation and Recovery Act of 1976.
to be considered.
treatment, storage, and disposal.
Washington Administrative Code.

"Monitoring, Testing, and
Quality Assurance,"

WAC 246-247-075(1), (2)

WAC 246-247-075(8)

ALARA
ARAR
CERCLA
CFR
OU
RCRA
TBC
TSD
WAC
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[able C-1. Data Quality Objectives Site Data Needs Agreements. (3 Pages)
Agreement .-. [Agre Dat

Supplemental data are NOT required for the Model Group waste sites listed in Agreement #1

Mqdel Group 2
210-S-20 11/20/06
216-A-31 (No pre-ROD data requ1red) 11/20/06
216-B-IOlB (Opportunistic HRR) 11/15/06
21 6-C-2 (Opportunistic H RR) 11/15/06
216-F-2 11/15/06
21 6-Z-5 11/28/06
1216-S-7 01/11/07

6-5-23 01/11/07

Model Group 3
2 1 6-Z-1 I
2 i I6-__Z- I o 11/08/06@16-Z-lD
2I 6--20 (Agreement per
' PR-200-W-I10 Note 1)

Model Group 4
216-Z-18 11/08/06
216-Z-lA 11/08/06
216-Z-3 11/08/06
216-Z-9 11/08/06
2l6-Z-36I 11/08/06
2I6-Z*8 _11/08/06

L41-Z-8 11/08/06
241-T-361 11/08/06
SuPR-200-W-36 (Reassigned from Model Group 2 and included with 2I6-S-1&2 per 11/15/06
Note 2)

PR-200-E-144 11/08/06
41-B-361 11/08/06

216-Z-I&2 11/08/06L?00-W-52 (see 216-T-7) 11/08/06
I 6-Z- 2 (No pre- ROL) data required) 1/28/06

Model Group 5
21 0-B-3A 11/20/06

121 6-B-3 11/20/06
I 6-B-3 11/20/Oh

216- i-4A (Reassigned to a different OU per Note 2) 11/20/06
16- S- 10 11/28/06

Model Group 6
I PR-200-E-56 11/28/06

2 16- 514 (Reassigned to a different OU per Note 2) 11/28/06
: PR-200-1J-9 (Rt assigned to a diflerent OU per Note 2) 1204/06
216-A-6 (Opportunistic HRR) 12/04/06
I PR 200-F-19 12/04/06

C_-I
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Table C-1. Data Quality Objectives Site Data Needs Agreements. (3 Pages)

UPR-200-E-21 12/04/06
UPR-200-E-29 12/04/06
216-A-27 12/04/06
216-B-9 12/11/06
216-S-26 (Reassigned to a different OU per Note 2) 12/11/06

Modei Group 1
216-Z-10 12/04/06
216-B-5 1/16/07

Proposed data collection strategy is ACCEPTABLE for the Model Group waste
Agreement #2:
Model Group 2

sites listed in

216-B-6 11/20/06
216-B-IOA 11/20/06
216-B-12 11/20/06
216-A-10 11/20/06
216-A-15 11/13/06
216-B-4 11/13/06
216-B-43 11/13/06
216-B-44 11/13/06
216-B-45 11/13/06
216-B-46 11/13/06
216-B-47 11/13/06
216-B-48 11/13/06
216-B-49 11/13/06
216-B-50 11/13/06
216-T-26 11/13/06
216-T-27 11/13/06
216-T-28 11/1 3/06
216-B-57 11/29/06
216-S-13 (Reassigned to a different OU per Note 2) 11/28/06
216-B-I IA&B 11/29/06

Model Group 4
216-B-7A&B 11/08/06

216-Z-7 11/08/06
200-E-102 11/08/06
216-A-4 11/08/06
216-A-2 (Reassigned to a different OU per Note 2) 11/08/06
216-T-18 11/08/06
216-S-1&2 11/13/06

Model Group 5
216-T-4B Pond 11/20/06
216-B-3 Pond 11/20/06
216-S-16 11/20/06
216-S-17 11/20/06

C-2
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I able (-1. Data Quality Objectives Site Data Needs Agreements. (3 Pages)
No. AgAreDije

UPR-200-W-24 (Data collection contingent on results of data collection activities at 11/20/06
216-S-17)
216-U3-10 Pond 11/28/06

216-U-11 Trench 11/28/06

Model Group 6
216-A-29 11/28/06

1216-A-24 11/28/06
216-A-7 (Can proceed with feasibility study without HRR or geophysical logging data) 11/28/06
21 6-A-8 (Can proceed with Ieasibility study without HRR data) 11/28/06
1216-S- 5 11/28/06

6- S -6 11/28/06
1216 -1162 11/29/06

'16 135 M 11/29/06
216-/Z-1 11/29/06

6-T- 19 (Reassgied to a different OU per Note 2) 12/04/06
216-A-30 12/04/06

16-A-37-2 12/04/06
16-T-16 12/04/06

1216-I 12/1 1/06
416-T1-8 12/11/06

2__6-A 2I 01/10/07
216-S-9 01/11/07
216-T-14 through 17 01/16/07

Model Group 7
200-E-4L 1/16/07
216- T-1 1/16/07

Notes
I Model Gioup 3 sites require no IjUrther data based on an underlying M-15 agreement.
2 Daa quaIhm objective decision makers agreed to relocate the following sites to a different operable unit as indicated

beloN%
21,A-2(Model Group4): Reassigned from 200-PW-3 to 200-MW-I (11/28/06)
216- 19 (Model Group 6): Reassigned from 200-PW- I to 20(-TW-l (I I,28s06)

* >IoS-l * (Model Group 2): Reassigned from 200-PW-3 to 20C-PW-5 (11/28/06)
* 2-1 6-14 (Model Group 6): Reassigned from 200-PW-3 to 20( -PW-5 to allow analogous relationship with 216-S-14

il 1 28,06,
IR '-20I 241-1) (Model Group 6): Reassigned from 200-TW- Ito Model Group 1 (200-MG-2) (12/04/06)

* -. 6-T-4A (Model Greup 5): Reassigned from 200-CW-4 to Model Group 1 (200-MG-1) (11/20/06)
2! r-S-26 (Model Group 6) Reassigned from 200-LW-I to Model Grou I (200-MG-I1) (12/ 11/06)
U UlPR-200-W-36 reass gned from Model Group 2 and included with 216-S-l&2 (Model Group 4) (11/15/06)

HRR h:Ith-resolution resistivity
A operable unit.

R0d = record of decis on
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Table C-2. Supplemental Data Collection Activities by Operable Unit - Model Groups 2 through 7. (26 Pages)

Waste Site Operable Model # Existing Data Proposed Supplemental Data Collection Activities Rationale for Proposed Supplemental
Unit Deep Shallow Drive Test Pits Geophysical Surface HRR Deep Shallow Drive Test Pits Geophysical HRR Data Collection Activities

Boreholes Boreholes Points Logging of Sampling Boreholes Boreholes Points Logging of
Existing Existing

Boreholes Boreholes
216-S-10P 200-CS-1 5 1 4 No Existing data are sufficient for decision

200-CS4,ITqtal,, 1 '4 _ __ __ 000 0 0 _ _________

216-A-25 200-CW-1 5 1 16 3 2 No Existing data are sufficient for decision
making, however, Ecology indicated
stakeholder concern for the overflow area
on the northwest edge of the pond these
data would respond to these stakeholder
concerns.

I-- 200-CVV-1 5 6+ No These data would augment existing data
and support a more detailed evaluation ut
a partial removal of the hotspot area
around test pit location BP-1: these data
may influence the remedy selection.

216-B-3A RAD 200-CW-1 5 1 30 No Existing data are sufficient for decision
I I_ I I making.

216-B-3B RAD 200-CW-1 5 1 26 No Existing data are sufficient for decision
making.

216-B-3C RAD 200-CW-1 1 21 No Existing data are sufficient for decision
2 making

2 o-0-10or 200-CW-2 5 bU 21 No These activities would provide site-specific
data and would allow a more definitive
evaluation of partial removal alternative;
the data may influence the remedy
selection.

216-S-17 200-CW-2 5 15 No These activities would provide site-specific
data and would allow a more definitive
evaluation of partial removal alternative:
the data may influence the remedy
selection.

UPR-200-W-124 200-CW-2 5 3 No These activities would be contingent on
finding contamination at the drive point
location near the west end of 216-S-17.

216-T-4A 200-CW-4 5 No The pond bottom was scraped and placed
in Trench 27 of Burial Ground 218-W-2A;
this would represent the majority of the
small inventory received by the pond;
remaining contamination is expected to be
minimal and could be addressed through
the action at the burial ground; no data
collection activities are recommended or
considered required for decision making;
the waste site will be moved to Model
Group 1.
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Table C-2. Supplemental Data Collection Activities by Operable Unit - Model Groups 2 through 7. (26 Pages)

Waste Site Operable Model # Existing Data Proposed Supplemental Data Collection Activities Rationale for Proposed Supplemental

Unit Deep Shallow Drive Test Pits Geophysical Surface HRR Deep Shallow Drive Test Pits Geophysical HRR Data Collection Activities
Boreholes Boreholes Points Logging of Sampling Boreholes Boreholes Points Logging of

Existing Existing
Boreholes Boreholes

216-T-4B 200-CW-4 5 4 No The pond and trench leading to the pond
(within the area of the 218-W3-AF Rurial
Ground) are expected to have minimal
contamination; these activities would
provide site-specific data that could be
used to support a CERCLA decision for
the pond separate from the RCRA
decision for the burial ground TSD.

z 1-U-1U 2uu-vv-D 1 1u 1 3 5 1 (140 ft) 8 3 No The borehole would help resolve data
quality issues associated with the previous
borehole; the test pits would permit a
visual inspection and sampling of the
organic layer associated with the bottom of
the pond that tends to concentrate the
contamination; the direct pushes would
provide data on the rest of the pond to
give a pond-wide data set that could be
used to address stakeholder concerns and
uncertainties on inventory.

2 1 20uuGW-5 U 2 14 No These data would augment existing data
and support a more detailed evaluation of
a partial removal alternative: the data may
influence the remedy selection

200-CW-1 Total (M-015-38Bd5312009) 2 4 0 22 6 134 0 1 73 3 0 0
216-Z-11 200-CW-5 3 1 20 2 No Early agreement was reached that

supplemental data are not required.
216-Z-19 200-CW-5 3 272 No Early agreement was reached that

_supplemental data are not required.
216-Z-1D 200-CW-5 3 90 No Early agreement was reached that

supplemental data are not required.
216-Z-20 200-CW-5 3 No Early agreement was reached that

I_ I_ I_ I supplemental data are not required.
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Waste Site Operable Model # _________ ______ Existing Data Proposed Supplemental Data Collection Activities Rationale for Proposed Supplemental

Unit Deep Shallow Drive Test Pits Geophysical Surface HRR Deep Shallow Drive Test Pits Geophysical HRR Data Collection Activities

Boreholes Boreholes Points Logging of Sampling Boreholes Boreholes Points Logging of
Existing Existing

Boreholes Boreholes

216-A-30 200-SC-1 6 1 Yes The analogous relationship with 216-U-10
is somewhat uncertain. invcntory
information would suggest potential for
groundwater impacts associated with
chromium, fluoride, and/or nitrate. HRR
would support evaluation of the lateral
extent of potential elevated conductivity
and a deep borehole would provide site-
SDecific data on nature and vertical P.Ytpnt
and correlation data for the HRR survey
results. The data from the 216-A-30
borehole would be used as analogous for
216-A-37-2 and 216-A-6 and associated
unplanned releases because 216-A-37-2
and 216-A-6 received the same waste as
216-A-30. 216-A-6 was ultimately
replaced by 216-A-30 and 216-A-37-2
replaced 216-A-30.

216-A-37-2 200-SC-1 6 299-E25-21, Yes Data collected from 216-A-30 will be used
299-E25-23, to evaluate this trench: logging of existing
299-E25-24 wells will provide opportunistic site-specific

information on contaminant nature and
distribution

216-A-6 200-SC-1 6 Yes Existing data and data from 216-A-30 will
(opportunistic) be used to evaluate this site

216-B-55 200-SC-1 6 6 299-E28-13 No This crib is assigned to 216-U-10, which
has a larger inventory of several
constituents. While the analogous
relationship with 216-U-10 would bound
the decision process, supplemental data at
216-B-55 may permit a stronger analysis
of no action and MESC/MNA/IC
alternatives and may permit lesser
alternative than the analogous evaluation
Supplemental data would provide
information on the nature and extent of
contamination; because the crib is large,
the supplemental data would allow
assessment of partial removal alternative
and permit a more accurate evaluation of
contaminant volume and cost.
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Waste Site Operable Model # Existing Data Proposed Supplemen al Data Collection Activities Rationale for Proposed Supplemental
Unit Deep Shallow Drive Test Pits Geophysical Surface HRR Deep Shallow Drive Test Pits Geophysical HRR Data Collection Activities

Boreholes Boreholes Points Logging of Sampling Boreholes Boreholes Points Logging of
Existing Existing

Boreholes Boreholes
216-S-5 200-SC-1 6 1 Yes Existing information is sufficient for

docision making for the shallow zone;
HRR would provide information on
elevated conductivity that may be
associated with deeper contamination; the
borehole at 216-S-6 would provide
information to validate the HRR and to
evaluate protection of groundwater at 216-

_S-5 as well
216-S-6 200-SC-1 6 1 Yes The analogous relationship between 216-

U-10 (representative site) and 216-S-6 is
somewhat uncertain: while inventory,
geophysical logs, and analogous
relationships may support shallow vadose
zone decision making, HRR surveys would
provide indication of deeper zones of
elevated conductivity that may be
associated with contamination. A shallow
borehole would help correlate with the
HRR, would provide information on pore
water contamination, and would support
the protection of groundwater evaluation
for both the 216-S-6 and 216-S-5 Cribs.
Supplemental data would provide site-
specific information on remaining inventory
of uranium and nitrate in the soil column
that may impact groundwater.

216-T-36 200-SC-1 6 Yes 1' TBD Complete Uncertainty in the inventory would be
resolved by a borehole at this crib;
information on nature and vertical extent
would be used to better understand the
current groundwater plume in the area and
the protection of groundwater from
contaminants remaining in the vadose
zone

UPR-200-E-19 200-SC-1 6 Yes See 216-A-6; this unplanned release site
(opportunistic) is associated with and will be addressed

with 216-A-6
UPR-200-E-21 200-SC-1 6 Yes See 216-A-6; this unplanned release site

(opportunistic) is associated with and will be addressed
with 216-A-6.

UPR-200-E-29 200-SC-1 6 Yes See 216-A-6; this unplanned release site
(opportunistic) is associated with and will be addressed

I_ I_ with 216-A-6.
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Waste Site Operable Model # Existing Data Proposed Supplemental Data Collection Activities Rationale for Proposed Supplemental
Unit Deep Shallow Drive Test Pits Geophysical Surface HRR Deep Shallow Drive Test Pits Geophysical HRR Data Collection Activities

Boreholes Boreholes Points Logging of Sampling Boreholes Boreholes Points Logging of
Existing Existing

__ _ __ _ __ __ _ __ __ _ __ _ __ _ __B re oes _ __ _ _ _ __ _ _ _ __ _ __ _ __ __ _ __ B re oes _ __ _ __ _ __ _ __ _ __ _ __ _ __ _ __ _ _

200-CW-5 Totat4M015-400, 41301200) 1 ____ 2 6 2280 48_ ____________

216-T-27 200-LW-1 2 1 299-W14-53 Yes Newer log in well 299-W14-53 would
provide information on contaminant
movement HRR would provide information
on deeper contaminants that may be
associated with groundwater plume in area
and would help resolve modeling issues
for the area; analogous relationship with
216-T-26 and 216-T-28 is sufficient for
decision making.

216-T-28 200-LW-1 2 1 5 Yes See 216-T-27.
216-T-34 200-LW-1 6 1 Yes Existing data and inventory support

decision making; however, the
representative site (216-Z-7) for the 216-T-
34 Crib has greater Cs-137, plutonium,
and uranium inventory. HRR would
provide information to address uncertainty
on groundwater protection due to nitrate
inventory; shallow borehole would provide
information on nature of contamination,
including plutonium, in the shallow zone to
support risk assessment; data also would
support evaluation at 216-T-35 as an
analogous site to 216-T-34.

216-T-35 200-LW-1 6 299-W11-18 Yes Existing geophysical logging data and
supplemental data collected from 216-T-34
will be used to support decision making at
216-T-35,

216-A-15 200-LW-2 2 Yes Vent riser, if Complete Low volume and inventory; geophysical
possible logging is opportunistic method to gain site

specific data decision can be made on
analogous relationships and inventory.

216-B-10A 200-LW-2 2 1 Yes The 216-B-10A site received a lot of
(opportunistic) effluent with a small inventory: however.

site-specific data may help support
evaluation and selection of a lesser
alternative, such as MESC/MNA/IC, and
would provide better data for balancing the
decision making between leave in place

land remove alternatives.
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Waste Site Operable Model # E xisting Data Proposed Supplemen al Data Collection Activities Rationale for Proposed Supplemental
Unit Deep Shallow Drive Test Pits Geophysical Surface HRR Deep Shallow Drive Test Pits Geophysical HRR Data Collection Activities

Boreholes Boreholes Points Logging of Sampling Boreholes Boreholes Points Logging of
Existing Existing

Boreholes Boreholes
216-B-10B 200-LW-2 2 Yes Received only 28,000 L; analogous to 216-

(opportunistic) B-10A; so data from 216-B-10A would
support decision making at 216-B-10B

216 B-6 200-LW-2 2 1V Yes Uncertainty associated with the current
groundwater contamination and the
potential for groundwater impacts due to
vadose zone contamination are not
adequately addressed by the analogous
relationship, because the assigned
representative site does not have a similar
chromium inventory. A monitoring well is
needed near this site; this well will provide
vadose zone data that can be used to
support the groundwater protection
evaluation in the FS. HRR will help locate
the well and will provide information on the
lateral extent.

216-S-20 200-LW-2 2 1 4 No Existing data are sufficient to support
decision making.

216 S 26 200 LW2 6 No Site is identified in preliminary FS as an
RTD site; no supplemental data are
required to support RTP determination.

216-T-2 200-LW-2 2No Analogous relationship is sufficient for
decision making; received 6,000 mA3 of
waste and a small inventory.

216-T-8 200-LW-2 6 2 No This crib is preliminarily assigned to 216-T-
28, which has a larger inventory of several
constituents. While the analogous
relationship with 216-T-26 would bound
the decision process, supplemental data at
216-T-8 may permit a stronger analysis of
no action and MESC/MNA/IC alternatives
and may permit lesser alternative than the
analogous evaluation.
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Waste Site Operable Model # I xisting Data Proposed Supplemental Data Collection Activities Rationale for Proposed Supplemental

Unit Deep Shallow Drive Test Pits Geophysical Surface HRR Deep Shallow Drive Test Pits Geophysical HRR Data Collection Activities
Boreholes Boreholes Points Logging of Sampling Boreholes Boreholes Points Logging of

Existing Existing
Boreholes Boreholes

216-Z-16 200-LW-2 6 1 1 Yes SIM inventory indicates a large volume of
fluoride went to this crib: the impacts to
groundwater associated with fluoride are
uncertain: HRR would provide an
indication of potential elevated conductivity
that may be associated with vadose zone
contamination and elevated moisture,
based on the HRR, additional data
collection activities may be required to
assess the impacts.

200-LW-2 6 299-W15-204 No This site will be evaluated based on data
moisture log collected at 216-Z-16, which received a

similar inventory of fluoride.

216-Z-7 200-LW-2 4 1 6 7 Neutron in Yes Existing data are sufficient for decision
W1 5-62, -63, making; supplemental data further define
64, -76, -77, extent and help refine cost estimates

and -78 related to high plutonium removal and
__ __ _ __ _ _______________ _ __ __ _ ______I_ disposal.

200-LW-1/200-LW-2Total (M-1546B, .. 9
200-E-102 200-MW-i 4 Yes 1 Complete 200-E-102 is analogous to 216-A-4 in

terms of contaminants because it was
used to dispose of soils contaminated
when 216-A-4 plugged. Groundwater
impacts are not expected to be significant
because the waste discharged was soils.
Therefore, the analogous relationship is
sufficient for decision making;
supplemental data support evaluation of
HRR in area south of PUREX and provide
information on the use and depth of
investigation of hydraulic hammer south of

IPUREX.
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Waste Site Operable Model # Existing Data Proposed Supplemental Data Collection Activities Rationale for Proposed Supplemental
Unit Deep Shallow Drive Test Pits Geophysical Surface HRR Deep Shallow Drive Test Pits Geophysical HRR Data Collection Activities

Boreholes Boreholes Points Logging of Sampling Boreholes Boreholes Points Logging of
Existing Existing

Boreholes Boreholes
216-A-2 200-PW-3 4 1 Yes 1 1 Complete 216-A-2 Crib is very near to and was

constructed around the same time as 216-
A-4. Investigation activities initiated at 216
A-4 identified uncertainty associated with
unexpectedly high contamination that was
not in line with the inventory information.
Based on the uncertainty in the
contamination at 216-A-4 and its proximity
to 216-A-2, site-specific supplemental data
from 216-A-2 will help reduce potential
uncertainty at that site associated with the
nature of contamination and will provide a
better understanding of crib risks than the
analogous relationship to either 216-A-4 or
216-A-8 (analogous assignment has not
been made for 216-A-2, but 216-A-4 and
216-A-8 are likely representative sites for
216-A-2); supplemental data would be
considered acceleration of confirmatory
sampling. HRR and data from 216-A-4 will
provide additional information on extent of
contamination for the area south of
PUREX and will be used to help evaluate
alternatives at 216-A-2 as well 25 216-A-4.

216-A-21 200-MW-1 6 1 Yes 1 Complete Analogous relationship with 216-A-4 is
bounding for 216-A-21, which was built to
replace 216-A-4. Because of the
uncertainty at 216-A-4, a direct push at
216-A-21 will provide site-specific
information to better define the relationship
with 216-A-4.

216-A-27 200-MW-1 6 2 Yes Complete Existing information and analogous
relationship are sufficient to support
decision making; this site is the
replacement crib for 216-A-21, which

I I_ I_ I replaced 216-A-4.

C-12



DOE/RL-2007-02 DRAFT A
Table C-2. Supplemental Data Collection Activities by Operable Unit - Model Groups 2 through 7. (26 Pages)

Waste Site Operable Model # Existing Data Proposed Supplemental Data Collection Activities Rationale for Proposed Supplemental
Unit Deep Shallow Drive Test Pits Geophysical Surface HRR Deep Shallow Drive Test Pits Geophysical HRR Data Collection Activities

Boreholes Boreholes Points Logging of Sampling Boreholes Boreholes Points Logging of
Existing Existing

Boreholes Boreholes
216-A-4 200-MW-1 4 1 1 1 Yes 1 Complete Data are needed with depth to meet

requirements of existino work plan.
Samples have been collected in the 0 to
15-ft zone; these data are augmented with
geophysical logging data. No additional
data are needed for this zone. The SAP
for the step-off borehole at 216-A-4
specifies additional data collection down
the borehole that will support future
modeling efforts and provide detailed
assessment of contamination in poro water
with depth and its potential impact on
groundwater. The need for additional data
beyond the 216-A-4 borehole will be
assessed once the data are available for
review. Data on plutonium extent exist
from the sampling and logging already
conducted at the site. Additional
information will be gained from the step-off
borehole and passive neutron logging will
be attempted in the 299-E24-54 borehole
in the northeast corner of the crib. These
data will provide an understanding of the
distribution of the plutonium. Additional
needs will be assessed once these data
are collected.

216-B-4 200-MW-1 2 Log reverse Yes Low volume and inventory; opportunistic
well if (opportunistic) method to gain site-specific data; decision

possible can be made on analogous relationships
and inventory

216-C-2 200-MW-1 2 1 (sediment Yes Existing data are sufficient to support
sample (opportunistic) decision making

from
reverse well

200-MWi Total (M-015-44B, 12131/2008 . 2 4 4 2 0 2 0 .

216-Z-1&2 200-PW-1 4 No Existing data sufficient for decision
making.

216-Z-12 200-PW-1 4 3 9 No Existing data sufficient for decision
making; supplemental data further defines
extent and helps refine understanding of
potential impacts to groundwater
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Waste Site Operable Model # Existing Data Proposed Supplemental Data Collection Activities Rationale for Proposed Supplemental

Unit Deep Shallow Drive Test Pits Geophysical Surface HRR Deep Shallow Drive Test Pits Geophysical HRR Data Collection Activities
Boreholes Boreholes Points Logging of Sampling Boreholes Boreholes Points Logging of

Existing Existing
Boreholes Boreholes

216-Z-18 200-PW-1 4 4 No Existing data sufficient for decision
makinq.

216-Z-1A 200-PW-1 4 2 14 1t+ 3 No Existing data sufficient for decision
I _making

216-Z-3 200-PW-1 4 2 No Existing data sufficient for decision
making.

216-Z-9 200-PW-1 4 7 2 15+ 3 No Existing data sufficient for decision
making.

241-Z-361 200-PW-1 4 Sludge No Sludge has been sampled; minimal
likelihood of leaks; no supplemental data
needed.

UPR-200-W-110 200-PW-1 3 No Early agreement that supplemental data
are not required.

216-A-24 200-PW-3 6 23 Yes The relationship with 216-A-8, a
representative site for this OU group, is
strong enough to support decision making
at 216-A-24. Inventories and types of
contaminants are similar and the 216-A-24
Crib was used to replace the 216-A-8 Crib.
Information on nature and extent of
contamination can be assessed using the
information from the 216-A-8 Crib. To
augment the understanding of deeper
contamination at 216-A-8 and 216-A-24.
along with other sites in the same area,
HRR is proposed for evaluating the
presence of potential deeper zones of
elevated conductivity.

216-A-31 200-PW-3 2 Yes Complete Very low volume and inventory received.
216-A-7 200-PW-3 6 299-E25-54 Yes Uncertainty exists in the organic inventory,

the current concentration, and potential
impact on groundwater. This site has a
large Cs-137 inventory as well as the
organic, which is a unique combination.
This site is similar to 216-A-8 in inventory,
but did receive a different waste stream
The impacts on contaminant distribution
should be investigated to support the
remedial decision making. Because well
299-E25-54 is located within the site
boundaries, logging this well would provide
site-specific spectral gamma data in the
shallow zone.
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C-15

Waste Site Operable Model # Existing Data Proposed Supplemental Data Collection Activities Rationale for Proposed Supplemental

Unit Deep Shallow Drive Test Pits Geophysical Surface HRR Deep Shallow Drive Test Pits Geophysical HRR Data Collection Activities
Boreholes Boreholes Points Logging of Sampling Boreholes Boreholes Points Logging of

Existing Existing
Boreholes Boreholes

216-A-8 200-PW-3 6 1 5 6 Yes Existing data are sufficient to support
decision making. Data on thp nature of
contamination were collected during the RI
from the borehole; information on the
extent of organics was evaluated through
vapor sampling from new and existing
holes. Information on the extent of Cs-137
and other gamma emitters also was
collected through geophysical logging
activities.
HRR surveys are being proposed by both
groundwater and waste sites for this area.
HRR surveys will provide information on
zones of elevated conductivity, if present,
that may be indicative of potential impacts
to groundwater. The HRR can be
evaluated using the existing data from the
borehole at 216-A-8.

UPR-200-E-56 200-PW-3 6 No See 216-A-24; site is associated with and
will be addressed by 216-A-24

216-Z-10 200-PW-6 7 No Inventory and analogous data could be
used to support decision making.
Plutonium and americium are not expected
to impact groundwater and the
contamination is too deep for surface
exposure by humans or biota. Because of
low inventory and site type (i e., reverse
well with 6-in. diameter), potential for

lintrusion is very low.
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Waste Site Operable Model # Existing Data Proposed Supplemental Data Collection Activities Rationale for Proposed Supplemental

Unit Deep Shallow Drive Test Pits Geophysical Surface HRR Deep Shallow Drive Test Pits Geophysical HRR Data Collection Activities
Boreholes Boreholes Points Logging of Sampling Boreholes Boreholes Points Logging of

Existing Existing
Boreholes Boreholes

216-Z-5 200-PW-6 2 6 No The analogous site relationship with 216-Z
7 is strong because the waste stream that
went to 216-Z-5 was diverted to 216-Z-7;
therefore, the analogous site relationship
supports decision making. However.
supplemental data to assess the plutonium
concentration could influence the remedial
action evaluation, especially the cost
estimate. According to SIM, 216-Z-7
received 504.8 g of Pu-239 and 39.97 g
Pu-240 versus the 29.63 g Pu-239 and
1.999 g Pu-240 for 216-Z-5. The
maximum concentration found at 216-Z-7
was 470,000 pCi/g Pu-239/240. Based on
these ratios, Pu concentrations at 216-Z-5
should be an order of magnitude less than
216-Z-7; therefore, concentrations may be
below 100 nCi/g, which can strongly
influence decision making.

21-0 200-PWA4 6  A I 7 No Small site; contaminants to -30 ft; no
supplemental data needed for decision
making

241-Z-8 200-PW-6 4 Sludge No Sludge has been sampled; minimal
likelihood of leaks; no supplemental data
needed

200-PW-1 Total IM-15-45B, 913012007) 16 16 35 63 2 2 0 0 0 0 1 3
216-A-10 200-PW-2 2 1 5 4 Partial Yes Existing data from remedial investigation is

sufficient for decision making for the upper
vadose zone; however, the HRR south of
PUREX indicates potentially high
conductivity in the area of the 216-A-10
Crib; HRR over the rest of the crib would
provide better understanding of the
distribution of the conductivity plume; data
from 216-A-4 and A-5 Cribs would be used
in conjunction with the 216-A-10 Crib data
to better understand potential for deep
contamination and associated risks to
groundwater.
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Table C-2. Supplemental Data Collection Activities by Operable Unit - Model Groups 2 through 7. (26 Pages)

Waste Site Operable Model # Existing Data - Proposed Supplemental Data Collection Activities Rationale for Proposed Supplemental
Unit Deep Shallow Drive Test Pits Geophysical Surface HRR Deep Shallow Drive Test Pits Geophysical HRR Data Collection Activities

Boreholes Boreholes Points Logging of Sampling Boreholes Boreholes Points Logging of
Existing Existing

Boreholes Boreholes
216-A-19 200-PW-2 6 1 Yes Existing information are sufficient to

support decision making. HRR surveys
are proposed for the 216-A-8 and 216-A-
24 sites; these surveys would cover 216-A-
19 and would help reduce uncertainty
associated with deeper vadose zone
contamination. Based on the preferred
alternative of RTD, lateral extent can be
determined during design or through the
observational approach. Supplemental
data would not likely change the preferred
alternative.

216-A-36A 200-PW-2 2 Yes Complete HRR already run over the northern part of
the 216-B-36A&B Cribs; HRR would be
completed over the entire crib area to
define the outer limit of the conductivity
plume south of PUREX; the need for
additional data will be assessed following
completion of the 216-A-4 and 216-A-2
boreholes.

216-A-36B 200-PW-2 2 1 3 Partial Yes Existing data from remedial investigation
are sufficient for decision making for the
upper vadose zone; however, the HRR
south of PLJREX indicates potentially high
conductivity in the area of the A-36A&B
Cribs; HRR has been run over a portion of
the 216-A-36A&B cribs; HRR over the rest
of the crib area would provide better
understanding of the distribution of the
conductivity plume; see 216-A-36A
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Waste Site Operable Model # Existing Data - Proposed Supplemental Data Collection Activities Rationale for Proposed Supplemental
Unit Deep Shallow Drive Test Pits Geophysical Surface HRR Deep Shallow Drive Test Pits Geophysical HRR Data Collection Activities

Boreholes Boreholes Points Logging of Sampling Boreholes Boreholes Points Logging of
Existing Existing

Boreholes Boreholes
216-A-5 200-PW-2 2 4 Yes 1 1 Complete Because of the contamination

uncertainties identified at the 216 A-4 Crib
and the apparent contribution by 216-A-5
to the elevated conductivity plume
identified by HRR surveys on the western
side of the south of PUREX area,
supplemental data would help provide a
better understanding of deep zone
contaminants and potential to impact
groundwater. These data also would
support validation of the HRR results and
development of a south of PUREX
conceptual site model to support all the FS
efforts in this area. A drive point will be
installed before the borehole to obtain
spectral gamma information to support
health and safety and radiological control
planning, and to provide some additional
data on extent.

216-B-12 200-PW-2 2 1 3 1 Yes The reported inventory for total uranium is
15,112 kg and for nitrate is 2.8 million ka.
This inventory could present a substantial
risk to groundwater however, few
groundwater monitoring wells are available
for analysis. The data collected during the
remedial investigation are not reflective of
the inventory, so an uncertainty exists
between inventory and sampling data.
The need for a groundwater monitoring
well in the area has been identified
through the 200-BP-5 OU DQO efforts.
Opportunistic data collection associated
with a planned groundwater monitoring
well, including assessment of pore water
contamination in the vadose zone, will be
used to augment the FS evaluation of
protection of groundwater. HRR surveys
will be used to evaluate extent and to help
locate the monitoring well. The results
from the borehole will help resolve the
inconsistencies between the existing
borehole data and the inventory
information.
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Waste Site Operable Model # xisting Data Proposed Supplemental Data Collection Activities Rationale for Proposed Supplemental
Unit Deep Shallow Drive Test Pits Geophysical Surface HRR Deep Shallow Drive Test Pits Geophysical HRR Data Collection Activities

Boreholes Boreholes Points Logging of Sampling Boreholes Boreholes Points Logging of
Existing Existing

Boreholes Boreholes
216-C-1 200-PW-2 6 1* Yes This site has one of the largest identified

chromium inventories; the 216-C-1
chromium inventory is an order of
magnitude higher than the chromium
inventory of its representative site (216-A-
10). Additional data on nature and extent
of potential vadose plumes of mobile
contaminants is needed to assess
protection of groundwater in this area.
The combination of HRR and a deep
borehole will provide information on nature
and on vertical and lateral extent, which
will support a stronger modeling effort and
risk assessment in the RI/FS documents.
Analogous relationships and inventory are
sufficient to support decision making on
the shallow contamination.

216-S-1&2 200-PW-2 4 11 1 1 2 W22-67 Yes A large inventory of mobile contaminants
was discharged to these cribs. An
assessment of the extent of deeper
contaminants is needed to support
protection of groundwater evaluation.
HRR will give an indication of the presence
of a conductivity plume that likely will be
associated with the nitrate and other
mobile constituents. A follow-on DO
process to evaluate the need for further
characterization needs based on the
results of the HRR will be conducted as
needed. The inventory of plutonium
discharged to these cribs may result in
concentrations above 100 nCi/g. This is
an uncertainty that can influence the
evaluation of alternatives. Determining the
extent of the plutonium contamination will
support a better evaluation of
protectiveness, disposal options, and
costs. Three direct pushes are proposed
to evaluate the extent of plutonium at
these cribs.

216-S-7 200-PW-2 2 1 5 No Existing data are sufficient to support
decision making.

UPR-200-W-36 200-PW-2 2 Yes Included with 216-S-1&2 in Model Group
(opportunistic) 4.
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Waste Site Operable Model # Existing Data Proposed Supplemental Data Collection Activities Rationale for Proposed Supplemental
Unit Deep Shallow Drive Test Pits Geophysical Surface HRR Deep Shallow Drive Test Pits Geophysical HRR Data Collection Activities

Boreholes Boreholes Points Logging of Sampling Boreholes Boreholes Points Logging of
Existing Existing

Boreholes Boreholes
216-A-37-1 200-PW-4 6 1 3 Yes Existing data are sufficient for decision

_ - _ making.

216-A-45 200-PW-4 2 3 299-E17-12, - Yes Very low volume and inventory received,
13, 53, and - logs would provide site-specific information

54 for remedial alternative evaluation.

216-S-23 200-PW-4 2 4 No Site received large volume with very low
_____________ ________ ________ _________ __________________ ________ ________ __________ _____inventoivenory

200,W =JZDP4.Total .. WMOI54.30C. .... I .3. 1 4 5T747777______________
2I6-B-IIA&B 2uuf-Pvv- b Yes* Existing data are sufficient for decision

I_ making.

216-B-50 200-PW-5 2 3 Yes* Part of BY Cribs see 216-B-43.
216-B-57 200-PW-5 2 1 2 Yes* Site is covered with Hanford Barrier; data

collected under 200-BP-1 and as part of
barrier monitoring are sufficient for
decision making.

216-B-62 200-PW-5 6 8 299-E28-85, No Existing information in concert with logging
299-E28-86, of existing wells provides sufficient data for
299-E28-87, decision making as Cs-137 is the major
299-E28-88, contaminant at this site; this site is directly
299-E28-90; analogous to 216-B-12. which was
299-E28-18 characterized under 200-PW-2/4 Work

and 299-E28- Plan.
21, if possible

216-S-13 200-PW-3 2 1 299-W22-21 Yes Analogous relationships with other sites
(such as 216-S-7 or other 200-PW-1/3/6
sites) and inventory data would support
decision making; however, uncertainty
exists in the chromium data between
current SIM inventory and inventory data
from past estimates. Supplemental data
could help alleviate the uncertainty and
would be used to support a better
evaluation of protection of groundwater,

I _especially for the chromium.
216-S-14 200-PW-3 6 No Existing information and data from 216-S-

13 borehole will be used to evaluate waste
site; hexone was the main contaminant
and is not expected to remain in the soils;
216-S-13 also received hexone along with
other contaminants.
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Waste Site Operable Model # Existing Data Proposed Supplemen al Data Collection Activities Rationale for Proposed Supplemental
Unit Deep Shallow Drive Test Pits Geophysical Surface HRR Deep Shallow Drive Test Pits Geophysical HRR Data Collection Activities

Boreholes Boreholes Points Logging of Sampling Boreholes Boreholes Points Logging of
Existing Existing

Boreholes Boreholes
216-S-21 200-PW-5 2 1 299-W23-63 No The analogous relationship and inventory

data are sufficient to support decision
making however, supplemental data may
support a lesser alternative (such as
MESC/MNA/IC). Inventory data do not
suggest groundwater protection issue.
Cesium-137 is the main contaminant
identified in the SIM inventory. Nearby
borehole logging indicates background
levels for gamma emitters. Logging the
existing borehole in the crib and sampling
at the crib bottom would provide
confirmatory data that may support
stronger evaluation and potential selection
of a lesser remedy.

216-S-9 200-PW-5 6 299-W22-25, Yes Existing information is sufficient for
299-W22-26 decision making for the shallow zone:

HRR would provide information on
elevated conductivity in the deeper vadose
zone that may be associated with nitrate
contamination; geophysical logging of
existing boreholes would provide
additional data on extent of contamination.

216-B-42 200-TW-1 6 1 1 Yes* A borehole at this site would reduce
uncertainty associated with differences in
waste streams between 216-B-42 and 216-
B-38; depth of borehole to be dependent

I Ion HRR results.
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Waste Site Operable Model # Existing Data Proposed Supplemen al Data Collection Activities Rationale for Proposed Supplemental
Unit Deep Shallow Drive Test Pits Geophysical Surface HRR Deep Shallow Drive Test Pits Geophysical HRR Data Collection Activities

Boreholes Boreholes Points Logging of Sampling Boreholes Boreholes Points Logging of
Existing Existing

Boreholes Boreholes
216-B-43 200-TW-1 2 1 2 1 2* Yes* The upper vadose zone was extensively

investigated; data on the deeper vadose
zone were collected but were not as
extensive. Existing data are likely
sufficient to support decision making for
the waste sites however, the groundwater
in the area has some uncertainties
associated with increasing contamination
levels. To obtain a better understanding of
the deep vadose zone and the
groundwater, supplemental information on
deep vadose zone nature and extent
would reduce uncertainty. HRR will supply
extent information and will help support
placement of boreholes that will be used to
obtain deep vadose zone information on
nature and extent and provide
groundwater monitoring points. The HRR
activities were initiated in the fall of 2006.
The data from these activities will be used
to augment the evaluation of this set of
cribs in the VS process. These data would
constitute an acceleration of confirmatory
sampling for the BY Cribs

216-B-44 200-TW-1 2 3 2 1 Yes* Part of BY Cribs; see 216-B-43.
216-B-45 200-TW-1 2 3 2 Yes* Part of BY Cribs; see 216-B-43.
216-B-46 200-TW-1 2 3 2 Yes* Part of BY Cribs; see 216-B-43.
216-B47 200-TW-1 2 3 1 Yes' Part of BY Cribs; see 216-B-43.
216-B-48 200-TW-1 2 3 1 Yes* Part of BY Cribs; see 216-B-43.
216-B-49 200-TW-1 2 1 2 Yes* Part of BY Cribs; see 216-843.
216-BY-201 200-TW-1 7 Yes* Existing data are sufficient to support

I_ I_ I_ I_ I_ I I IIIdecision making.
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Waste Site Operable Model # Existing Data Proposed Supplemental Data Collection Activities Rationale for Proposed Supplemental
Unit Deep Shallow Drive Test Pits Geophysical Surface HRR Deep Shallow Drive Test Pits Geophysical HRR Data Collection Activities

Boreholes Boreholes Points Logging of Sampling Boreholes Boreholes Points Logging of
Existing Existing

Boreholes Boreholes
216-T-18 200-TW-1 4 1 4 Yes The analogous relationship with 216-T-26

is sufficient to support decision making.
Inventory does not imply significant
groundwater risks; however, opportunity
exists to extend the HRR proposed for 216
T-26, 216-T-27, and 216-T-28 to cover
216-T-18. This would provide confirmatory
information on the deeper vadose zone for
216-T-18. In addition, 216-T-18 only
received a small volume, which would not
indicate a substantial threat to
groundwater. Supplemental information
on the nature and extent of plutonium may
provide a stronger evaluation of
protectiveness, disposal options, and cost.
The direct pushes would help establish the
extent of plutonium at the crib. These data
also may permit selection of a lesser or
different alternative. These data collection
activities would constitute accelerated
confirmatory sampling activities.

216-T-19 200-PW-1 6 1 1 Yes Supplemental data on the nature and
extent of contamination are needed to
address uncertainties associated with
protection of groundwater and with
unexpected contamination from a nearby
borehole (found during drilling); HRR will
provide extent of elevated conductivity and
borehole will provide information on nature
of contamination in the crib and in the pore

Iwater.
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Waste Site Operable Model # Existing Data Proposed Supplemen al Data Collection Activities Rationale for Proposed Supplemental
Unit Deep Shallow Drive Test Pits Geophysical Surface HRR Deep Shallow Drive Test Pits Geophysical HRR Data Collection Activities

Boreholes Boreholes Points Logging of Sampling Boreholes Boreholes Points Logging of
Existing Existing

Boreholes Boreholes
216-T-26 200-TW-1 2 1 2 Yes Existing data are sufficient for decision

making however. supplemental data may
provide information on lateral extent and
support a stronger oasis for protection oc
groundwater evaluation. HRR surveys
would provide information on lateral extent
of potential elevated conductivity plume.
The nature of the conductivity plume would
be assessed based on the existing
borehole data. Because well 299-W14-53
was logged before waste discharge, a new
geophysical log would provide information
on the impacts of the waste discharge on
vadose contaminant concentrations.

UPR-200-E-9 200-TW-1 6 Yes* Regulators agreed no supplemental data
(Opportunistic) needed to support decision making

requested site be moved to 200-MG-2.

20W/200-PW-Totat-4IM-01540 24 4 5__ ___

2 00-E-45 200-TW-2 7Yes* Site is associated with 216-B-8 and will be
addressed with 216-B-8; no supplemental
data are needed for 200-E-45.

200-W-52 200-TW-2 4 Yes Complete Site is associated with 216-T-7;
supplemental activities are identified under
216-T-7.

216-B-35 200-TW-2 6 1 Yes See 216-B-38; existing information and
HRR would provide sufficient information
on nature and extent of contamination.

216-B-36 200-TW-2 6 2 Yes* See 216-B-38; existing information and
HRR would provide sufficient information
on nature and extent of contamination.

216-B-37 200-TW-2 6 3 Yes* See 216-B-38; existing information and
HRR would provide sufficient information
on nature and extent of contamination.

216-B-38 200-TW-2 6 1 5 2 Yes* See 216-B-38; existing information and
HRR would provide sufficient information
on nature and extent of contamination.

216-B-39 200-TW-2 6 Yes* See 216-B-38; existing information and
HRR would provide sufficient information

Ion nature and extent of contamination.
216-B-40 200-TW-2 6 Yes* See 216-B-38; existing information and

HRR would provide sufficient information
I Ion nature and extent of contamination.
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Waste Site Operable Model # Existing Data Proposed Supplemen al Data Collection Activities Rationale for Proposed Supplemental
Unit Deep Shallow Drive Test Pits Geophysical Surface HRR Deep Shallow Drive Test Pits Geophysical HRR Data Collection Activities

Boreholes Boreholes Points Logging of Sampling Boreholes Boreholes Points Logging of
Existing Existing

Boreholes Boreholes
216-B-41 200-TW-2 6 1 Yes* See 216-B-38: existing information and

HRR would provide sufficient information
on nature and extent of contamination

216B-5 200,TW 2 7 No Existing data are sufficient to support
decision making.

216-B-7A&B 200-TW-2 4 1 5 3 E33-18 Yes* The extent of plutonium at concentrations
above 100 nCi/g is significant to the
decision process in terms of balancing
costs for removal and disposal against
costs for capping and long-term
maintenance and for balancing worker risk
against long-term risks. Logs in nearby
existing wells show Cs-137 has spread
beyond the waste-site boundaries.
Supplemental data collection activities
would define the extent of plutonium
movement and provide a better
understanding of plutonium distribution
and volume, especially in relation to
concentrations above 100 nCi/g. HRR
would provide information on potential
elevated conductivity, which may be
indicative of elevated moisture and
associated contamination. This
information would support an
understanding of the extent of deeper
constituents.

216-B-8 200-TW-2 6 7 2* 1 Yes* Groundwater wells being planned near 216
B-8 will be sampled to obtain vadose zone
information: a direct push will provide
information on the extent of contamination:
the HRR information will help locate both
the groundwater wells and the direct push.

216-B-9 200-TW-2 6 12 No Existing data are sufficient for decision
I _making.

216-T-14 200-TW-2 6 1 1 Yes Complete See 216-T-15.
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Waste Site Operable Model # Existing Data Proposed Supplemental Data Collection Activities Rationale for Proposed Supplemental
Unit Deep Shallow Drive Test Pits Geophysical Surface HRR Deep Shallow Drive Test Pits Geophysical HRR Data Collection Activities

Boreholes Boreholes Points Logging of Sampling Boreholes Boreholes Points Logging of
Existing Existing

Boreholes Boreholes
216-T-15 200-TW-2 6 Yes 4 Complete Existing logging data provide some

information on the extent of the shallow
contamination. Direct pushes in the 216 T
15 Trench would augment the existing
information and provide a stronger
analysis of the partial removal alternative
Recently drilled groundwater wells will
provide information on the deeper
contamination; existing HRR surveys will
be used in coordination with other data
sources to enhance the understanding of
the contamination problem at the 216-T-14
through 216-T-17 trenches.

216-T-16 200-TW-2 6 Yes Complete See 216-T-15.
216-T-17 200-TW-2 6 Yes Complete See 216-T-1 5.
216-T-21 200-TW-2 6 1Yes Existing logging data provide information

on the extent of the shallow Contamination.
The analogous relationship to the 216-T-
15 and 216-B-38 waste sites would be
used in combination with the HRR to
evaluate the 216-T-21 through 216-T-25
trenches.

216-T-22 200-TW-2 6 2 Yes See 216-T-21.
216-T-23 200-TW-2 6 1 Yes See 216-T-21.
216-T-24 200-TW-2 6 2 Yes See 216-T-21.
216-T-25 200-TW-2 6 1 Yes See 216-T-21.
216-T-3 200-TW-2 7 1 Yes Existing data for this site are limited; a

(opportunistic) deep borehole would provide information
on the plutonium concentrations and would
support a better risk assessment and
evaluation of protectiveness.
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Waste Site Operable Model # Existing Data Proposed Supplemental Data Collection Activities Rationale for Proposed Supplemental
Unit Deep Shallow Drive Test Pits Geophysical Surface HRR Deep Shallow Drive Test Pits Geophysical HRR Data Collection Activities

Boreholes Boreholes Points Logging of Sampling Boreholes Boreholes Points Logging of
Existing Existing

Boreholes Boreholes
216-T-32 200-TW-2 4 1 Yes 4 Complete The uncertainty associated with the

plutonium inventory and resulting soil
concentrations could impact the remedial
alternative and should be resolved through
supplemental data collection. The
presence of high plutonium may influence
the evaluation of remedial alternatives,
especially in terms of protectiveness,
disposal options, and cost. Identifying the
plutonium concentrations also may permit
assessment and use of a lesser alternative
if concentrations are lower than the
associated representative site. The
uncertainty associated with the elevated
conductivity plume in this area will be
addressed through a borehole at 216-T-7;
data collected at 216-T-7 will include an
assessment of pore water contamination
to support the protection of groundwater
evaluation. Based on the results of that
borehole, a follow-on DQO process may

II be conducted it uncertainties remain.
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Waste Site Operable Model # Existing Data Proposed Supplemental Data Collection Activities Rationale for Proposed Supplemental
Unit Deep Shallow Drive Test Pits Geophysical Surface HRR Deep Shallow Drive Test Pits Geophysical HRR Data Collection Activities

Boreholes Boreholes Points Logging of Sampling Boreholes Boreholes Points Logging of
Existing Existing

Boreholes Boreholes
216-T-5 200-TW-2 4 2 Yes 4 Complete Supplemental data will help resolve

uncertainties associated with the naturp nf
the plutonium contamination near the
bottom of the crib structure and below, and
will support evaluation of a broader range
of alternatives, including disposal options.
HRR data do not indicate a conductivity
plume beneath this site. No supplemental
data collection activities are required at
this time for this crib. Data with depth in
the area will be collected through a boring
at 216-T-7, which will provide data for use
in assessing the deep vadose zone in the
area, including at 216-T-5. The 216-T-7
data will be evaluated and if needed, a
follow-on DQO for the area will be
conducted. The extent of contamination at
the crib is defined well enough by the
analogous site approach, by the small size
of the crib, by geophysical logging of
nearby wells, and by the proposed boring.
No supplemental data on extent are
required to support decision making.

216-T-6 200-TW-2 4 15 4 Yes Analogous relationships and inventory can
be used for decision making. However,
more refined data on plutonium
concentrations could reduce uncertainty in
evaluation of disposal options and
associated costs. Because of the large
nitrate inventory, HRR would help resolve
extent of deeper mobile contaminants.
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Waste Site Operable Model # Existing Data Proposed Supplemen al Data Collection Activities Rationale for Proposed Supplemental
Unit Deep Shallow Drive Test Pits Geophysical Surface HRR Deep Shallow Drive Test Pits Geophysical HRR Data Collection Activities

Boreholes Boreholes Points Logging of Sampling Boreholes Boreholes Points Logging of
Existing Existing

Boreholes Boreholes
216-T-7 200-TW-2 4 1 Yes 1* 1 1 Complete The plutonium concentration is uncertain

and should be resolved to support a
stronger evaluation of protectiveness,
disposal options, and cost. Eight borings
in 216-T-7 and 200-W-52 have recently
been geophysically logged; however, the
data from these logs were not available for
this review. Analysis of these logging
results should be conducted before further
activities at the crib and tile field and to
locate supplemental data collection
activities. A borehole to groundwater
would provide site-specific information for
the waste sites and would provide
additional information on the nature of the
conductivity plume. A combined borehole
to address waste site and groundwater
needs may be an opportunity but would
need to be drilled adjacent to the waste
sites. If so, a shallow borehole through
the waste site (located based on the
results of the geophysical logging of the
eight borings) would provide site-specific
information on the plutonium
concentrations.

241-B-361 200-TW-2 4 2 Sludge No Sludge has been sampled; minimal
likelihood of leaks; no supplemental data
needed.

241-T-361 200-TW-2 4 1 Sludge Complete Sludge has been sampled; minimal
likelihood of leaks; no supplemental data

____ ___ ___ __ ___ ___ _ _______ _______ _________needed.

UPR-200-E-144 200-UR-1 4 8 (See 216-B No Consolidated material over 216-B-7A and
7A&B) other nearby sites; only minor

contamination; no supplemental data
required.

UPR-200-W-166 200-UR-1 6 No Unplanned release associated with the
216-T-14 through 216-T-17 Cribs; UPR will
be addressed with the cribs, so no

_ _ _ __ __ _s u p p le m e n ta l d a ta re q u ire d .
200-UR-11Total 77T -77..... 7777777 _____ U
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Waste Site Operable Model # Existing Data Proposed Supplemental Data Collection Activities Rationale for Proposed Supplemental
Unit Deep Shallow Drive Test Pits Geophysical Surface HRR Deep Shallow Drive Test Pits Geophysical HRR Data Collection Activities

Boreholes Boreholes Points Logging of Sampling Boreholes Boreholes Points Logging of
Existing Existing

Boreholes Boreholes
* Denotes work planned by Groundwater Project. For wells, data will be collected in the vadose zone to support evaluation of waste sites.

CERCLA = Comprehensive Environmental Response, Compensation. and Liability Act ot 198U
DO0 = data quality objectbve
Ecology = Washington State Department of Ecology.
FS = feasibility study.
HRR = high-resolution resistivity.
MESC/MNA/IC = Maintain Existing Soil Cover. Monitored Natural Attenuation, and Institutional Controls.
OU = operable unit.
U.X. = IuLtsnim-UrIl aniuM EXtraCtiOn (l!ant or process).

RCRA = Resource Conservation and Recovery Act of 1976.
RI = remedial investigation.
RTD = removal, treatment, and disposal.
SAP = sampling and analysis plan.
SIM = Soil Inventory Model.
TSD = treatment, storage, and/or disposal (unit).
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1 1.0 INTRODUCTION

2 This Volume II of the Remedial Investigation/Feasibility Study (RI/FS) Work Plan consists of
3 addenda that contain site-specific field-sampling plans (SSSP) for the 200 Areas Central Plateau
4 waste sites that will be investigated under this Work Plan. The overall Work Plan scope includes
5 supplemental investigation activities for the 200 Areas Central Plateau waste sites listed in
6 Volume I, Table 1-2 for which the U.S. Department of Energy, U.S. Environmental Protection
7 Agency, and Washington State Department of Ecology (the Tri-Parties), through the data quality
8 objective process (Volume I, Appendix C), have identified a need for additional data to reach a
9 final record of decision. Each Volume II addendum may include one or more SSSPs, each of

10 which can address one or more waste sites. The SSSPs will contain the detailed site-specific
11 sampling strategies, such as number and location of samples, analytes, and sampling and
12 analytical methods. These SSSPs, along with the Work Plan Volume I, Appendix A SAP (which
13 provides the general elements for satisfying data needs and includes the quality assurance project
14 plan, overarching field sampling plan, and health and safety plan), provide the necessary
15 information and approvals for supplemental data collection at these specified sites.

16 Generally, an addendum will address waste sites that are regulated by one lead agency, either the
17 Washington State Department of Ecology or the U.S. Environmental Protection Agency,
18 depending on which is the lead agency for the operable unit in which the waste site resides. An
19 addendum will require approval by DOE, Richland Operations Office (RL) and the lead agency.
70 Approval will be documented by RL and the agency signature on the addendum approval page.
.1 The addendum approval process will be similar to that for primary documents under the Hanford

22 Federal Facility Agreement and Consent Order (Ecology et al. 1989a) (Tri-Party Agreement)
23 and will follow the document review and comment requirements set forth in Section 9.2 of the
24 Hanford Federal Facility Agreement and Consent Order Action Plan (Ecology et al. 1 989b).

25 Volume II, Revision 0, includes Addendum 1 and approval of Revision 0 constitutes
26 Addendum 1 approval. Addendum I contains SSSPs for supplemental investigation of some of
27 the waste sites in source operable units that have near-term (fiscal year 2007 and fiscal
28 year 2008) Tri-Party Agreement milestones to submit feasibility studies. This near-term scope is
29 identified in Volume I, Table 1-2, and includes waste sites addressed under the following
30 documents:

31 Volume II, Addendum 1 (216-S-5, 216-S-6, 216-T-36, 216-B-55, 216-A-37-2, and
32 216-A-30 Cribs)

33 0 DOE/RL 2006-47, Sampling and Analysis Plan for Additional Remedial Investigation
34 Activities at the 216-A-4 Crib and the 200-E-102 Trench (216-A-4 Crib and
35 200-E-102 Trench)

ADDI-1



DOE/RL-2007-02 DRAFT A

1 0 DOEfRL-2006-57, Sampling and Analysis Plan for Supplemental Remedial Investigation
2 Activities at Model Group-5, Large Area Ponds, Waste Sites (Model Group 5 Large
3 Area Ponds)

4 * DOE/RL 2006-77, in work, Sampling and Analysis Plan for Additional Remedial
5 Investigation Activities at the 216-A-2 Crib (216-A-2 and 216-A-21 Cribs).

6 Future Volume II addenda will be developed to provide SSSPs for the remaining waste sites to
7 be investigated under this Work Plan. As SSSPs are developed and approved, they will be
8 incorporated into Volume II in accordance with Volume I, Chapter 4.0 and this chapter.
9 Approved addenda can be added to Volume II at any time by updating the Volume II table of

10 contents without formal Work Plan revision.

11 2.0 REFERENCES

12 DOE/RL-2006-47, 2006, Sampling and Analysis Plan for Additional Remedial Investigation
13 Activities at the 216-A-4 Crib and the 200-E-102 Trench, Rev. 0, U.S. Department of
14 Energy, Richland Operations Office, Richland, Washington.

15 DOE/RL-2006-57, 2006, Sampling and Analysis Plan for Supplemental Remedial Investigation
16 Activities at Model Group-5, Large Area Ponds, Waste Sites, Draft A, U.S. Department
17 of Energy, Richland Operations Office, Richland, Washington.

18 DOE/RL-2006-77, in work, Sampling and Analysis Planfor Additional Remedial Investigation
19 Activities at the 216-A-2 Crib, U.S. Department of Energy, Richland Operations Office,
20 Richland, Washington.

21 Ecology, EPA, and DOE, 1989a, Hanford Federal Facility Agreement and Consent Order,
22 2 vols., Washington State Department of Ecology, U.S. Environmental Protection
23 Agency, and U.S. Department of Energy, Olympia, Washington, as amended.

24 Ecology, EPA, and DOE, 1989b, Hanford Federal Facility Agreement and Consent Order
25 Action Plan, Washington State Department of Ecology, U.S. Environmental Protection
26 Agency, and U.S. Department of Energy, Olympia, Washington.

27
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TERMS

bgs
DG
GL
HRR
MESC/MNA/IC

N/A
PH
PUREX
REDOX
RS
SIM
TBD
TDS
WIDS

below ground surface
downhole geophysics
geologic log
high-resolution resistivity
Maintain Existing Soil Cover, Monitored Natural Attenuation, and
Institutional Controls
not applicable
process history
Plutonium-Uranium Extraction (Plant or process)
Reduction-Oxidation (Plant or process)
representative site
Soil Inventory Model
to be determined
total depth
Waste Information Data System database

17
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METRIC CONVERSION CHART

Into Metric Units Out of Metric Units

Ifyou know Multiply by To get Ifyou 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 grams grams 0.0353 ounces (avoir)
Pounds 0.454 kilograms kilograms - 2.205 pounds (avoir)
tons (short) 0.907 ton (metric) ton (metric) 1.102 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., 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

(UaS i 0.946 liters cubic meters 1.308 cubic yards

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

Temperature Temperature

Fahrenheit (oF-32)*5/9 Centigrade Centigrade (OC*9/5)+32 Fahrenheit

Radioactivity Radioactivity

Picocurie 37 millibecquerel millibecquerel 0.027 picocurie

2
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1 ADI-1.0 INTRODUCTION

2 Addendum of Work Plan Volume II contains the site-specific field sampling plans (SSSP) for
3 the 216-S-5, 216-S-6, 216-T-36, 216-B-55, 216-A-37-2, and 216-A-30 Cribs. The SSSPs in this
4 addendum provide site-specific information regarding the waste sites conceptual model, data
5 needs, data-collection strategy, and associated analytical and quality control requirements arrived
6 at during the agency data quality objectives (DQO) process as documented in the data-needs
7 priority summary tables (Volume I, Appendix C). Together with the elements of the overall SAP
8 (Volume i, Appendix A), the SSSPs presented in Chapters 2.0 through 6.0 of this addendum
9 complete the Sampling and Analysis Plan for these waste sites.

10
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216-S-5 AND 216-S-6 CRIBS SITE-SPECIFIC
FIELD-SAMPLING PLAN2

4

6
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fIRR high-resolution resistivity.

AD1-2.0

The following figures and tables provide the site-specific field-sampling plan for the 216-S-5 and
216-S-6 Cribs.

Figure AD-1. 216-S-5 and 216-S-6 Cribs Data-Collection Locations.
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I
Figure AD-2. 216-S-6 Crib Stratigraphy and Sample-Collection Intervals.
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Table AD-I. 216-S-6 Crib Sampling Plan.

~Sample jape eth amm itrvl Ani

Lr1* Lcato qjt t pt & I by IsN P l Irmtr
One shallow
borehole to
evaluate IRR

Number of split-spoon samples

100 ft bgs

9

Sample at depths
of:

3.5 - 5 ft bgs
7.5 - 10 ft bgs
12.5 - 15 ft bgs
22.5 - 25 ft bgs
29- 31.5 ft bgs
45 - 47.5 ft bgs
67.5 - 70 ft bgs
82.5 - 85 ft bgs

97.5 - 100 ft bgs

Analytes are
presented in
Volume I,
Tables A2-3,
the 200-CW-5,
200-CW-2,
200-CW-4,
and 200-SC-I
columns.

One sample at
each change in
stratigraphy.
Sample interval at
Hanford
formation, sand
dominated. Other
samples taken at
fine-grained
intervals.

pH,
specific
conductance,
bulk density,
moisture,
particle size
distribution

Approximate number of field
quality-control samples

Approximate number of
physical-property samples

Approximate total number of 14
soil samples collected

Approximate total number of 14
soil samples analyzed

Non-Sample . Maximiu4ri Depth of
Data Collection"< investliiin

High-resolution Not defined
resistivity (HRR survey of area

continuous with
216-S-5 Crib)

Actual sampling depths may vary depending on the amount of backfill/overburden used in interim-stabilization activities at the
wcaste site, field screenig results, and varying subsurface conditions.

See V lume 1, Appendix A, Tables A2-1, A2-2, A2-3, A2-5, and A3-2 for detection limits and other analytical parameters.
One duplicate, one split, and one equipment blank. Field blanks also will be collected for volatile organic analysis, but are not

included here.

bgs below eround surface.
H RR high-resolution resistivity.

2
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Figure AD-3. 216-S-5 Crib
Conceptual Model and Data Summary.
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Table AD-2. Data-Needs Priority
Summary - Model Group 6 - 216-S-5 Crib

(200-CW-5/4 200-SC-1) (RL/FH) (CPP) (EPA). (2 Pages)

Background

Site Identification

'ite I ocation

o of Site

pea istory

216-S-5

200 West Area: 200 West Ponds Zone, southwest of 207-S Retention Basin west of the 216-5-10 Ditch

Crib

The site consists of a era vel- filed crib cona in inc two lne th s of cornIgated . pertO 3rated metal pipe that forn a Cros. The t rib has been surtace stabihzed. It is marked and posted with C ndoeround Radioactive Ml teaterial signs. Ihis
unit received subsurface liquid disposal for the 202-S Building process vessel cooling water and steam condensate via an underground clay pipchln. The crib was built to ieplace the 216-5-17 Pond Ile site is associated with the
202-S Building, the 207-S Retention Basin. and 216-S-0 Crib. Ihe unit (originally called an underground swamp wvas built as a temporary replacement for the grossly contaminated 1 6-S- I Pond. In November 1934, the
216-S-6 Crib was built to receie condensate and cooling walei with a high potential for containation. Effluent with a lov potential for con tamiirnation was sent to the 216-S-S Crib. In 1957. the site w as deactivated b valving out and
locking the pipeline to the unit. The effluent was rerouted to the 216-S-16 Pond. The 207-S Retention Basin was bypassed in April 1954 due to beine grossly contaminated. The basin later was backfil led waih soil to prevent
contamination miaration.

In 1956, the large cooling water discharge volumes made it necessary to cut a hole along the top edge of the crib to discharge overflow cooling water to a trench immediately southwest of the crib structure rather than allowing the crib
to flood. The overflow of 50 to 100 gal/min represented approximately 5% of the total flow to the 216-S-5 Crib. The emergency overflow continued throughout the summer of 1956. In September 1956, the REDOX A-2 dissolver and
11-4 coils failed. The d'-e rates along the edge of the crl overtimw - mcraed from 100 milliradib to 350 mi brad/h with somc spor s readin m -7d Thc cmer'-cyc crib owerflowv ond was us d u unt I the 6-2-1 6 Pond 0- a

completed in September 1957.

In 1974. action was taken to fill in four cave-in depressions at the 216-S-5 Crib. This site is monitored by groundwater wells 299-W26-1. 299-W26-3. 299-W26-4, 299-W26-§. and 299-
performed at the site. (WIlDS)

The crib is 64 by 64 in (210 by 210 fl) and 4.6 nm (15 ft) deep. '[he crib operated from 1934 to 1957.

Site Inventory Model

W 26-6. Visual and radiolocical surveys are

(WIDS)

2 16-S-s ( RPI'-26744) (some constituents of interest are highlighted)

I~~ ~ B1i-W fI Fe)I) 11i-iI-C La(kg) 
5331EF-04 2.053E -01 L .366 -00 3.58SF- 00 0 L000E 00 000E-00 3.97- -00

Ni (kg) Au (k2) Mn(k) I Ca (kg) K (ka' N03(kg) i NO2(kg)

I.526E-O1 3.107E-03 1.682E-0l 2.116E -2 4 642E-3 2.326E+05 Z034E+05

S04 (k0) Si (ke) I (k() CI (kg) CU14 (kg) Butanol (kge) TBP (kg)

1.342E+00 9.037E+02 5.1 54- 00 2.419E -00 (i00< ,E00 1 043E-03 0.M0 9 00

Ie(CN)6 (kg) 11-3 (Ci) C-14 (Ci) Ni-5 (ti) Ni -63 (Ci) Co-60 KCi) Se-79 (Ci)

0.000E+00 3.297E '00 1.0751-I03 2,881-04 2.6271 E-02 1751-03 5.187E-05

Zr-93 (Ci) Nb-93n1 (Ci)

I 1091E-03 .67IF-03

Cs-137 (Ci) Bj-117m(Ci

Pa-23 I (Ci) Th-229 (Ci)

1.909E-08 6,0251E-11

UTl(kg) INp-237 (Ci)

1,098E-#0 1.367E-04

Cni-243 (Ci)

1.303E-07

Tc-99 (Ci)

2.585E-2 W

) Sm-151 (Ci)

T h-111 (C])

1.891E-14

Pu-238 (Ci)

2.783E-04

Cmu-244 (Ci)

-.605E-06

Ru- 106 (Ci)

6.3311E-10

Eu-1 5 2 (Ci)

2.187E-04

I-2;_ (Cii)

5.4761E-06

Cd-I l3mo (Ci

2.224E-03

Eu-154 (Ci)

I 465E-02

4-233 (0i)

4.488E3-07

Pu-23 9 (Ci) Pu-240 (C)

1.45017-02 2.851E-03

Sb-125 (Ci)

1.767E-04

Eu-155 (C)

6.065E1-()

1-234 (Cii

3.59E1 -l

Pu-241 (Ci)

9.832E3-03

i-Sn 126 (Ci)

103E-04

Ra-226 (Ci)

007E1-Qo

S-235 (Ci)

1.589E-02

Pu-242 (Ci)

8.4631E-08

Zr (kg) pb) (kv"

0.GOOE00 1 60E-03

un- (kg) P04 (1k)

6.028E-01 5.550E-01
NPH (kg) N13 (kg)

0.000E 00 1.89E-01

Y-90 (Ci)

3.342E+O1 3.166E+>01

1- 129 (0) s-134 (Ci)

3.15 1-05 7,.226E-06

Ra-228 (Ci) Ac-227 (Ci)

1.754E-14 1.285E-Gb

L_-236 (Ci) t-238 (Ci)

4.885E-03 3.665E-01

Am-241 (Ci) Arm-243 (Ci)

1.022E-02 3.791E-06

AD-8
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Vicinity Waste Sites

Status

Potential Remned a I A re

(200-CW-5,
21 65-6 216-S-I l and 216-S-17

Analogous site: assigned to 216-L.-10: evaluated in 200-CW-5 2 4 200-SC-1 feasibilitm study (DOERI-2004-24): cappine identified as preferred alternative in feasibility study

Table AD-2. Data-Needs Priority
Summary - Model Group 6 - 216-S-5 Crib

;24/200-SC-1) (RL/FH) (CPP) (EPA). (2 Pages)

rnarives

x..iAt-, j ,,i 5* .l~;,; MUSK' M KA IC

-N

Data Evaluauon and (,aps Anay

Data

Geophysical [.o*ggitng
'99-W26-06 ('00.65 ftj
f pe.Cltfl ,nomon l2 20Jfi I

299-W26-3 (188 fl)
(scintillation log 1976)

299-W26-4 (71 fti
(scintillation lou I 976)

299-W26-1 (87 It)
(scintillation log 1976)
(spectral eaniina log 2006)

299-W\26- ( It ft)
t scimtillnon log 1976;

Isis

Knowns

Located in the southeast corner of the crib. Cesium 137 detected from 3 to 16 ft in
conenraion rnggf'rfm (.4 tA 2.5 nri U. The maiu onerto ,-f 6', 13 0

was at 8 ft. Cesium-I37 also was detected at 53 and 62 ft, with concentrations
-0.4 pCi/g.

Located 378 ft northwest of the center of the crib. Scintillation probe profiles show
background level radiation.

located 287 ft northwest of the center of the crtIb. Scintillation probe profiles show
background-level radiation.

Located in the center of the crib area. Scintillation probe profiles indicate radioactive
contaminants from s.5 to 12.8 in (5 to 42 ft) bus. The spectral gamma log identified Cs-
137 in the same depth range as the scintillation log with a maximum concentration of
1 2,000 pCtIg at 5.8 It ( 9 It) bgs.

Located northwest of the center of the crib area between 299-X\26-3 and 299-W26-4.
scintillation prob. profilec show buekcrund-l - i tdiaon.

Data I ucertainties

Pote
"ro

P:.mtu "'!P rnm ei lat w rr I I n 1 , Other

A

IAre supplemental data rcpited ito UtapOrt deCCI11 isot aki lu

ntial for impacts to No Existing information is sufficient for decision making for the shallow zone: HRR would provide
undwater information on elevated conductivity that maw be associatcd with deeper contamination: the shallow

borehole sampling at 216-S-6 wouci provide informtaton to correlate the IIKR and to evaluate protection of
groundwater at 216-S-5 as well.

Proposed Acti% ities and Path Forward:

Conduct H RR surveys to cvaluate potential for elevated conduei iNy plunme that may be associated with contamination, use to help evaluate extetIt of contamination with depth.

Use existin information and information from data collection acl ittes at 16-S-6 to support remedial decision makino for 216-S-5

The followno provides a list of the references bibliography used dur itng this evaluation:
DOE R L-2o2)14-4 Fe4 asibil Stud f6,r the 200-C- md Z P vd ws/ Coo//np It I iaste Gro"Ic .bt't, ( I 'S Pond and rucs ('1)11, at! i J* uler IW Gr0u fil. -( CV- 7 P d and Da hes torig w ar11 au I WasJ Grop andi 2of /i S-I ftSeam C onden 'a1 WI as[ Gro;up) Opc-aNc Cn{ s.
RHO-CD-673. 23 andhook 200 Areas W ase Saies
RPP-26'44 llan Rer) A!il t Iteml V/I Re! c
Ifatc 1,n/c.rm.ai.ttt 1.ar Sistert. H an ford Site database
bgs below ground surface.
HRR = HIgh-resolution resisttvity
MESC MNA = Maintain Existine Sotl Cover, IMonnored Natutal Attenuation, and Insitutional Controls
NPH normal parafftn hydrocarbon
TBP triburyl phosphate
WIDS it 'ate lolrna .o.; /ara SA rtm data'base

AD-9
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Figure AD-4. 216-S-6 Crib
Conceptual Model and Data Summary.2

3

4

1) ('RATION: 154 to 1 1972

V ,STIIA TED INE TA IIORY OF SEL 1 1)
H IG -M1tIL ITY CONST.IT'ENTS

WIDS SIM11
L raniimil K 53 Ku
Tr titnium 0 4 i 4) Ci

Nitrate 140 Kg 253.5mo K

Nitrite 221.100. Kg
Fluoride 3 KeI

216-S-6 Crib
BasN is of IKio Ilcde-c

* Itut rpation rom R Dwtn e 1 eophs ics (RS)
* hnterpre~~it on of' "u faIce Geolp y2 i CS Q 

* Gjel'n LiIog; (GL)

* Extrapolatittn from Representative Site (RS)

200-SC-I Operable Unit
Waste Type: Steam Condensate

flistory

RT- O eJ Ocessu lmt water ai U REDOX

steai ndensate r the 202 S Lu idngrhe
"anSwesram wa. : -ralto bao-c

CONSTRUC"ION: A square pit 210 fi b
210 ft by A5 ft deep, filled with gravel and a
corrugtied perforated metal pipe down the
center with six pipes branching(off
perpendicular to the main pipe at 7ft below the
murce The sue PbackFi!ed with 1 ! '3'eu
vd of gravel. 12,i00 cu m containmated soil and
1300U cu m of ivrcburlen soils.

UA ST N\ OLIl: 4A47H000i.H liters

Characterizatio Summary

i- ecinu!tiuon proh-e profile tromit ell 2)Q-W22io
aip p roxitumatcI 0 t be indicates Tio detect ab Kcgaimmo
Liii itt , -t,

Pro~ces hisii including data fiom discharoe itream.

Surface scans tdenified contamin ated plants growing on
lhe site.

ASU 1 1 I U[LiI U1 SL;I Iea I ia LI Ve L: C I Li 10 I 11,

Site Section View
(not to scale)

i I

A

A'
'*-Q'fQl

1
55 2 G~L.DG,

0

Model Group 6
200-V Ponds Zone

Dat.# N vds. Rationale. and
In-,es tigatio Ii Xpp roach

Additional inform ation is required for the
following reasons:

The analogous relationship to 216 -1'-IU0 is
uncert a in

associated vwiih mobile contamn mants that mta%
impact groundwsaier (e. nitTe. uranium)

The supplemental investigation strategy
incorporates the following elements:

- High-resolution resistivity (1IRR)survey to identify
the presence of subsurface conductivity pluncs
that may indicate subsurface contaminants.
Install one shalow borehole to a depth of about
100 feet hbs. Collect subsurface soil san plei aitd
analyze them as specified.

- Correlate the soil sample aia yses to results of IRR
urve'.:.i oft ttst.- 1 ,..,ic , 0 I

ULCTertailty betwseei 2 1 6-S- and the representatiss

site.
- Data col ected at 216-S-0 will also be used to

,Support d cision making for '16-S 5

VsTI E I E I Li)T\ \ FN'0RY
\iEDl1 XLON MOBX l I N
SON ST IT I\ TS

Co 0

Cs-17 7
Sr-0)
Pu-2310 240

Pluiton iti i

Total Bta Emijiitteis

WI [is
0 's Ci
125 0 Ci
"24 i Ci

41 Ci

49

90! C

41 - '( I)ED

SIM
0,0008 0

I I . C

S.8 Ci
C

Note: -- " indicates inientory not estimated

REFERLNS(111:

WIDS gerral summarN reports
Hanford Soil Inventory Model Rev I (IRPP-26 44)

Potential Viable Alternatives
0 REMOVE IREAT DISPOSE 0 PARI AL REMOVAL TREATMENT HARRIER

0 MESC NINA IC S BARRIER

Ste P11 I
(not to scale)

216-S-6 Crib
299-W526Si (hi I

A'

%V" I e S1 Ie

Tskl g Boelie a a pe

Proposed HR? SillvArea

Proposed Shal ii ehIol[ Locatimn

i-oundwater slr fLCe

L oei ( , kIdaj rtdi an ni in doI IIlog

I l OIL sc] [ill

AD-10
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Backguround

Site Identificat in

Sit Location

Ty pe of Site

Operatine History

Table AD-3. Data-Needs Priority
Summary - Model Group 6 - 216-S-6 Crib

(200-C W-, 24 200-SC-I )(RL/FH) CPP) (EPA). (2 Pages)

116 S-6

N0 West Area, 20( \\ Pondiu northweAt oI the 2 6 S r b a nd north ot ( S 2 nd

'Vhis unit consists of a square pit filled w ith gravel with conugated, perforated metal pipe running down the center. and six pipes branch ing off perpendicular to the main pipe IThe site is backfilled and marked with Undeiground

Radioactive Material signs. This unit received subsurface process cooling water and steam condensate from the 202-S Building waste via an underground pipeline. The site is associated with the 202-S Building the 207-S Retention
Basin. the 2904-S-171 Control Structure. and the 215-S-5 Crib. ihis site operated from November 1954 to July 1972 The crib was constructed as part of the Segregation Project REDOX effluent with a high potential for
contamination was diverted to the 216-5-6 Crib. Effluent with a low potential for coitamination was sent to the 216-S-S Crib.

After July 1967. the site received the steam condensate from the D-12 and D-14 Waste Concentrators in the 202-S Buildinu. The waste is lov salt, neutral to basic and contains nitrates.

In September 1955, both the 216-S-5 and 216-S-6 Cribs were opetated at gieate-iauepity levels. TemnporaLty relief was provided by blading off the corner of the 216-S-6 C rib and cutting a run oft ditch. The overflow was
considered a better option than allowing the crib to flood and damage the roof seal. No contamination problems were noted in the overflow area in 1955. (WIDS)

The crib is 64 by 64 m (210 by 210 ft) and 4.6 i (15 Itt deep. The crib operated from 1954 to 1972. (WIDS)

Soil Inventory Model.. 216-S-6 (RPP-26744t (some constituents of interest are highlighted)

Na (kgi) Al (k2) Fe (kg) Cr (kg) Bi (kg) I a (kg) Hg (kg) Zr (k2) Pb (kgf

5.789E+04 of.346E+0 2.525E-02 1.837F-0G 0.000 E00 G.G0GE--00 4.332E-00 O.GOOE-00 1,261E-03

Ni (kg) Ag (kg) Mn (kg) Ca (kg) K (kg) N03 (kg) NO kg CO3 (kg) P04 (kg)
I s6RF-02 773F-06 2 657F-Oi 2 I2lO 2 4.223E 3 2.535E-O5 2.211 .481E-02 4.242E 0i

Si (kg)

9.821E-02

H-S (CI)

3.549E-00

Nb-93m (Ci)

3 198E-04

Ba-137m (Co

1.067E-01

Th-229 (Ci)

2.585E-09

Np-237 (Cit

1.740E-03

Cm-243 Cii

-.276E-07

F (kg)

3.939E -00

C-14 (Ci)

9.230E-05

Tc-99 (Ci)

1.600E-02

Sm- 5l (i)

5.880E-01

Th-232 (CI)

3.264E-12

Pu-238 (Ci)

9.023E-03

Cm-244 (Ci)

1.756E-05

Cl (kg)

1.967E-0
Ni-59 (Li

7.04IE-05

Ru- 106 (Ci)

6.588E-10

Eu- I2 ((i)

1.0-04

S-231 (Ci)

4 >52F-06

Pu-29 (Wi)

2,4671-01

CC4 (kg)

0.000E -00

NI-63 ((ii)

6.715E-03

Cd-I 13m (Ci)

3.538E-04

Eu-154 (Ci)

1.175E1-02

t-233 (Ci)

1.508F-06

Pu-240 (Ci)

S5.135E--i2

Butanol (kg)

7.973E-04

Co-60 (Ci)

8.266E-04

Sb-125 (Ci)

6.437 E-05

Eu- 155 (Ci)

6.839E-04

U.-234 (Ci)

2.803E-01

Pu-241 (Ci)

2.629E-01

TBP (kg)

0,0001E-00

Se-79 (Ci)

1.600E-04

Sn-126 (Ci)

2.609E-05

Ra-226 (Cit

.. 789E- .

U-235 (Ci)

l .237E-02

Pu-242 (Ci)

2.1241E-06

NPH1 (kg)

0(OOF 'noQ

Sr-90 (Ci)

5 831E-00

1-129 (Ci)

2.804E-03

Ra- 2 28 (Ci)

.186E-12

L-236 (Cit

-.877E-03

NH1-13 (kg)

1.8141702

Y-90 (Ci)

5.838E-00

Cs-134 (Ci)

5.945E-06

Ac-227 (Ci)

I .579E-06

U-238 (Ci)

2. 848E-01

Am-241 (Ci) Am-243 (Ci)

5. 48SE-0' 206E-0s

AD-lI

S04 (kg)

1.3 12E-01

Fe(CN 6 tkgt

0.000E+00

Zr-93 (Ci)

2.373E-03

Cs-137 (C)

1.130E+01

Pa-21' (Ci)

2.3111E-06

U-Total (kg),

8.529E-02

CLm-242 (Ci)

3.471 E-O5
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Table AD-3. Data-Needs Priority
Summary - Model Group 6 216-S-6 Crib

(200-CW-5/2/4/ 200-SC-1)(RL/FH) CPP) (EPA). (2 Pages)
Vicinity Waste Sites 216-S-17: 216-S-I6D: 216-S-5

Stntls Analogous site; assin ed to 2161 l0: e aluated in 2000\- 24 200-SC-I feasibility study (DOE RL-2004-24: cappng identified as preferred alternative in feasibilty study

Potential Remedial Alternatives

Xfor 'iable Aiiernati -s t* onC RcmvvDsPana! reinvaret In sipNoaAction ani1MRem.vj.arrie A.1(

IData kvaluation and Gaps Analysis

I'
I

..................................................1

SI ratmiicit IOther
A

Dara Knowns Data I ncertainties Are ;upplemenal data required to support decision nakin&

Geophysical logging Potential for impacts to Yes. The analogous relationship between 216-U-10 (represe
299-W26-2 (230 ft) Located east of and outside of the crib. Scintillation probe piofiles indicate background groundwater from mobile uncertain. While inventory, geophysical logs, and analosou
(scintillation log 1976) radiation levels.- c.namnts such as nitrate zone decision mtkIng.. _lRi{5Urvy Ao (uid pIOVdiC li

and uranium may be associated with contamination. A shallow borehole
299-W26-5 (106 ft) Located in center of cib. Cs-l 7 was detected from 2.A to 18.9 m (7 to62 ft bos with a providing samples that can be evaluated for pore water cont
(spectral ganrma log 2006) maximum concentration of 3.800 pCiit at 13.7 m (45 fti bgs. [he moisture detected in drilled in the BC Crib; and Trenhe <rea). These an ay ses
(moisture log 2006 the well was variable due to the presence of a grout seal from the surface to 6 m (20 ft) evaluation for both the 216-S-6 and 216-S-5 Cribs. Supplen

bgs. Below this depth, moisture appears to increase at about 11.9, 14, 18, 20.7, 23.8 m information on remaining inventory of mobile contaminants,
(39, 46, 59, 68. 78 ft). and from 28 m (92 it) to the bottom of the borehole at 32.3 m (106 that may impact groundwater.
ft 1.

Proposed Actinities and Path Forward:

Conduci II RR sur'e s to cvaluate the presence of subsurface conduct' ly that ma' be associated vith mobile contaminants that could impact groundw ater.

Install shallow borehole to correlate results of IHRR and to obtain site-specific data needed because of differences between the representative site and 216-S-6.
Data collected at 2 6--6 also would be used to support 216-S-. decision making because these two sites received similar waste streams, with the higher concentration effluent going to 21 6-S-6. 216--6 is boudnding for 216-S-5 decision making.

ntative site) and 216-S-6 is somewhat
s relationships may support shallow vadose
,i of dcepei zones of elevated conduemiity tiat
would help correlate with the fIRR by
mination (similar to the 216-B-26 borehole
-i-ot ! irte protection ofu
rental data would provide site-specific
such as uranium and nitrate, in the soil column

Additional Notes Soil Inentory Model inventory identfies -800 kg uranium and 200,000 kg each of nitrate and nitrite.
References The followimg provides a list of the references bibliography used during tis evaluation:
DOnF!Rt -?004-7) F,1avbi- ,O 7he 200- (-s j/ ?,,/< /,i-/he. (c-. // ter W-tte Gr-up'0 CW 7!)U-tmd11-1d- itohry(.rt cn- W WA, r , <t'-C H A ( .I.... .. ..... ./7n )a' ..... W IN, ()p aq, Gn/pi, mi -l " -w f Swa; tomnsat Waste ( i-mi fp/ (pr-leic s
RI I0-CD-673, Hn1dhsbrA '001 Acais Ua str Saes.
RIP-26744, Hfanoird Sil iventOr Model, Rei. I.
Waste /iformnaiton iaa Sisiemn. Hanford Site database

HRR high-resolution restsvi ty
ME[SC MNA IC - Maintain Exisun Soil Cover. Monitored Natural Attenuation, and Institutional ( ontrols
W IDS I tasn hi-rmation Data S-stem database

2
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ADl-3.0 216-T-36 CRIB SITE-SPECIFIC FIELD-SAMPLING PLAN

The following figures and tables provide the site-specific field-sampling plan for the
216-T-36 Crib.

Figure AD-5. 216-T-36 Crib Dala-Collection Locations.
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Figure AD-6. 216-T-36 Crib Stratigraphy and Sample-Collection Intervals.

Soil San
Interv

- Oft

- 25ft

- 50ft

- 75ft

SAW4

US-131

17,5-29'

UX,-25'
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Sand

Gravel Sand
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dy Silt &
y Gravel
y Gravel

Sand

lly Sand
Sand

216-T-36

Source: 299-W1l-45

Lithofacles

Hanford Formation,
Sand Dominated

F.,; Sand -

CE Split spoon samples

Borehole Legend

Gravelly t. Silty Sand Silty/Clay

NOTE: Depths are approximate
and are for Illustration purposes only.

NOTE: Grab samples will be collected from the borehole
every 2.6'starting at 26' below ground surface.
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Table AD-4, 216-T-36 Crib Data Collection Plan.

MA m-mPhyiclhpertke

CoflectIonZj jf tF A htA $ LisMetodoog Loaton nv S OW et#fbs apl tra Prmtr

gaNPo .

Number of split-spoon
sample>

Approximate number of
field quality-control
samples

Approximate number of
physical-property samples

Approximate number of
grab samples

Approximate total number
of soil samples collected

Approximate total number
of soil samples initially
analyzed d

60 ft bgs

3

2

25I8

Sample at depths
of:

3.5 -
12.5-
17.5-
22.5-
57.5-

6 ft bgs
15 ft bgs
20 ft bgs
25 ft bgs
60 ft bgs

Grab sample
collected every
2.5 ft starting at
25 ft bgs to TD;
initial analysis on
>-ft samples.

Analytes are
presented in
Volume I,
Table A2-3,
the 200-CW-5,
200-CW-2,
200-CW-4, and
200-SC-I
columns.

See Volun
Table A2-

me 1,
3.

One sample at each
change in
stratigraphy.
Sample interval at
Hanford formation,
sand dominated.
Other samples taken
at fine-grained
interval(s).

pH,
specific
conductance,
bulk density,
moisture,
particle size
distribution

ActiL mphng depths may vary depending on the amount of backfill/overburden used in interim-stabilization activities at
the ,asc sie, field screening results, and varying subsurface conditions.

See \ oic 1. Appendix A, Tables A2-1, A2-2, A2-3. A2-5. and A3-2 for detection limits and other analytical parameters.
One iuphcate, one split, tnd one equipment blank Field blanks also will be collected for volatile organic analysis, but are
not mcluded here

Number of samples analyed includes five split-spoon samples. thr ee field quality-control samples, two physical-properry
saIles and cight grab samples.

bL - helow ground surface.
TDrl) total depth.

AD-15

Borehole
drilling and
sampling

One
shallow
borehole if
indicated
by
monitoring
well data
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1 Figure AD-7. 216-T-36 Conceptual
2 Model and Data Summary.

200-SC-$ Operable Unit
Waste Type: Steam Condensate

216-1-36 Crib iodel Group 6
I Farm Zone

IfisIto ry
216-1T-16 Crib is a liquid iase ,ispo-sal site thut

receted process steam condensate, equipment

decontanination waste andi mincellaineous

radio&ative waste fron 221-F and 22]Ii
buildings and decontamination waste from

2706-T building. The waste stream was an

CONSTIR CIION: The 216-T-36 crib
Cotsists Of a LaV disiibution Dine placed in a

rectangular trench with bottonm diniensions of
160 ft by 10 ft by 15 ft deep, filled with cravel
and soil

WA ST E VOLT \Is 322,o ooliters

DURATION: 1967 to 1969 (end of use not

clearly identified)

iti!I'I) I ')!Nil~ ft.au LIif"9IED

II IG--OBILITV CONSTIT VENTS
WIDS SiM

ritiu ilt Ku i2 i

Nitrate 0.00 Kg 4,950Kg
Nitrite 0.00 Kg 563 Kg
Fluoride (.0 Kg f, 00 Kg
Chromnium -, 212 K'

ESTI TEI IN\ I N ITFNFOR

lIEDI II U LOW X)IOBILITY
CON STIT VENTS

WIDS

Co-60
Cs- 37

SI -0
Pu-2-') 24u0
Pu-24 I
P11utooum
Total Beta Emitters

Total Alpha Emitters

0.06 Ci

0 05 Ci
0 0 Ci
0.0 Ci

0.24 Ci
0 72 Ci
22.7 Ci

OF SELECTED

SIM I
00008 Ci

(.7 Ci
5. Ci
ll1 Ci

Basis of Know ledge
* Process History (PH)
* Interpretation of Down hole Geophyesics (DC)
* Extrapolation fron Representative Site (RS)

Site Plan View
(not to scale)

A C-2

299V-W10-2 (DG)

216-T-36 Crb

Characterization Summary

- No site-specific neasurementts Process history only
Assigned as analogous to representative site 216-1T-26

- [)ownliole geophysics fiomi twt rnaby welLs (299-W10-2
and 299-WI0-4) indicate subs urface coitamiiliation by
gamma emiting nuclides pre-da ing- 21 6-T-30. Tc-99
groundwater plume in this area.

- HRR survey indicates areas of elevated conductivity near

the east side of the crib and limited conductivity directly
below the crib.

U

9:

A

99-W1o-4 IGii

A'

Site Section View
(not to scale)

11 h2; '

a-

A'

Data Needs. Rationale, and
"I e s tigation Approach

Additional Information may be required for
the following reasons:

Based on current groundwater conditions (.g Tc-
99) in the vicinity of this site, the inventory for 216-
T-36 may be uncertain

The supplemental investigation incorporates
the following elements:

-A new deep horehole (to lie installed b the
groundwater program) will be installed and
s am p led.
Sampling and analysis results and downhole

gophysics front the new borehole will be evaluated
If the new borehole indicates soil contamination
that suggests contribution fron 216-T=36. then a
shallow borehole (to about 60 feet bgs) will be
placed within the crib footprint and subsurface soil

hev samples will be collected and analyzed as specified.
fesamplino "Ad nayss "em"efr , he-

bore-hole(s) vill he rrelated to existing HR RvseyL
data.

f. 1-

5 -zh

Note: "---indicates iventory rot estimated

R EFEREN C ES:

WIDS general anrmmary reports
Hanford Soil Inventory Model. Rex I (RPP-26744 )

Pote ntial Viable Alternativ es
0 REMOVE' TREAT' DISPOSE 0 PARTIAL REMOVAU TREATMENT BARRIER
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Table AD-5. Data-Needs Priority
Summary - Model Group 6 - 216-T-36 Crib

(200-SC-1) (RL/FH) (CPP) (EPA). (2 Pages)

BaJ kround

T p of Site

Operating History

1 (oh

2l W A -I T Farm 7.ne. south of 41 -T 1ak m -grim north of 24! - Tank Farm

Crib

_ e Tnssts of an interim stabilized crib posted as Underground Radioactive Material The site consists of a single vitreous cla distribution pipe resting in a gravel layer that is in a rectangular trench Backfill covers the pipe and

gravel. The crib also has a gage well riser and a filter riser This site provided subsurface liquid disposal for steam condensate. equipment decontamination waste., and miscellaneous waste from the 221-f and 221-U Buildings. The

site also received decontamination waste fi-om the 2706-T Building. Associated structures are the 221-T 221-UT and 2706-T Buildings and the 200-W-79 Pipeline. The site started operation in May 1967. The end dale is unclear.

However, a shutdown date between 1970 and 1973 is likely based on available documentation. One WIDS source indicates the 216-T-36 Crib was built to replace the 216-T-28 Crib. (WIDS)

Soil Inventory Model - 216-T-36 (RPP-26744) (some constituents of interest are highlighted)

Na (kg) AI (kg) Fe (kg) i (kg) La (kg) Hg (kg) Zr (kg) Pb (kg)

2.29E-03 O.GOE-00 5.33E+01 22!+ O2OGE+00 O.OQE-+00 .OOE-00 0.00E+00 0.00h+00

Ni (kg) Ag (kg) Mn (kg) Ca (kg) K (g) N03 (kg) N02 (kg) C03 (kg) P04 (kg)

9.44E-01 O.OOE--00 O.OOE+00 2.45E+02 1.38E+01 4.951E+03 5.63E+02 L.52E-02 0.00E+00

S04 (kg) Si (kg) F (kg) Cl (kg) CC14 (kg) Butanol (kg) TBP (kg) NPH (kg) NH3 (kg)

2.00E-02 .OOE +00 O.OOE+00 5.73E+01 0.00E+ 00 G.OOFE00 0.00E+00 O.0OE+00 0.001>00

Fe(CN)6 (kg) H-3 (Ci) C-14 (Ci) Ni-59 (Ci) Ni-63 (Ci) Co-60 (Ci) Se- 7 9 (Ci) Sr-90 (Ci) Y-90 (Ci)

0.00E00 1.24E-03 1.19E-05 1.12E-04 LOSE-02 8.02E-05 5.04E-07 6.16E-01 6.16E-01

Zr-93 (Ci) Nb-93m (Ci) Tc-99 (Ci) Ru-106 (Ci) Cd-1 13m (Ci) Sb-125 (Ci) Sn-126 (Ci) 1-129 (Ci) Cs-134 (C1)

2.96E-05 2.231E-05 2.15E-04 2.25E-08 4.41E-05 3.92E-05 2.16E-06 2.98E-04 5.70E-06

Cs-137 (Ci) Ba-137n (Ci) TSm-i1 (Ci) Eu-152 (Ci) Eu-154 (Ci) EU-C5 (Ci) R(-226 (Ci) Ra-2 CC)

7.26E-01 6.871-01 195E-02 1.24E-05 9.02E-04 3.32E-04 4.31E-1 I 4.39E-08 1.15E-07

Pa-231 (Ci) Th-229 ((i) I Th-232 (Ci) U-232 (Ci) U-233 (Ci) U-234 (Ci) U-235 (Ci) U-236 (Ci) U-238 (Ci)

1.78E-07 2.69E-08 3.46E-08 1.95E-02 1.17E+00 8.54E-02 3.26E-03 3.70E-03 5.731E-02

t4Tpt1(kj Np-237 (Ci) Pu-238 (Ci) Pu-239 .P i -P 4( u-42 (Ci) Am-241 (Ci) Am-24? (Ci)

4.1E02 4.-2E-07 1.92E-+00 269 4l O 1 .E-03 7.96E-04 7.59E-07

Cm-242 (Ci)

1.27E-06
Cm-243 (Ci)

1.36E-07

Cm-244 (Ci)

,.41 E-06

AD-18
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Table AD-5. Data-Needs Priority
Summary -Model Group 6 - 216-T-36 Crib

(200-SC-I) (RL/FH) (CPP) (EPA). (2 Pages)

Status Analogous site; assigned to 216-T-26: evaluated in the 200-CW-5 2/4 200-SC- I feasibility study (DOEiRL-2004-24): capping identified as the preferred alternative in the feasibility study.

Potential Remedial Alternatives

X for Viable Alternatives 1 No Action MLSC M NA IC

Data Evaluation and Gaps Analysis

Data
Scintillation Logs
(ARH-ST-I 56):

299-W10-2 (230 ft) (1976)

299-W 10-4 (245 ft) (1976)

HRR sr tvCys (2006)

Remro aUf)isposal

Knowns

Located 10 m (33 ft) north of the northwest corner of the 216-T-36 Crib. Scintillation
log from 1976 indicates minor (104 cpm) at -30 m (100 It) bgs. ARI-ST-156 implies
this contamination is associated with 216-T-7 rather than 216-T-36.

Located 10 m (33 ft) south of the southeast corner of the 216-T-36 Crib. Scintillation
logs from 1959, 1963, and 1976 indicate minor (10' to 104 cpm) at --30 m (100 ft) bgs.
ARH-ST-156 implies this contamination is associated with 216-1-7 rather than
216-1-36.

The 216-T-36 Crib is located in an area of increasing Tc-99 concentrations in the
groundwater.

HRR surveys show some aicas of higelie conductivity near the cast side of this crib. The
area directly below the crib shows limited conductivity to a depth of >40 m (130 fi) bgs
(RPP-RPT-28955)

Harer

Data Uncertainties

Based on current groundwater
conditions, the inventory for
iii iS sie iy 10C U0ncertain.

Partial Reovairarrie In iin Treatment

Are supplemenmal data required to support decision making?

Other

Potentially. A deep borehole is planned for fiscal year 2007 to evaluate the Tc-99 plume in the
groundwater in this area. The borehole will be located to the northeast of the 16-T-36 Crib. Based on the
infornation frorn the groundwater borehole, a shallow borehole may be needed in the 2 16-t-36 Crib to
resolve uncertainties in the inventory and resulting contaminant concentrations. If the groundwater
borehole indicates substantial vadose zone contamination, then a shallow borehole will be drilled in the
2l6-B-36 Crib to obtain site-specific information to correlate wIhIHRR and to support site specific risk
assessment and the decision making for the 216-T-36 Crib.

Proposed Activities and Patti Forward:

Evaluate data from the groundwater borehole to be drilled to the northeast of the 116- -36 Crib in fiscal year 2007.

Install a contingent shallow borehole if the vadose information from the groundwater well indicates substantial contamination.

Additional Notes:
The following provides a list of the referencesbibliography used during this evaluation:
ARH -ST-1 56 F, valuation o/ Scniollaion Probe Profiles from 200 Area Crib Monirorine Wells.
DOE/RL-2004-24, Feasibililt Studyfir the 200-CW V-S (U Pond/Z Ditches Cooling Water Waste Grouo, 200-CIW-2 (S Pond and Ditches Cooling Waxer Waste Group) 200- CW-4 (T Pond and iches Cooling Water Waste (oup), and 200-SC-I (Stean Condensate Wase Group) Operable lnits.
DOE/RL-2006-46, Sanplng and Analvsis Planfor Deep Groundcater Wells 299- WI 1-48 (C5243) and '99-W110-32 (C5244 Near Waste Management Arca Tin the 20-ZP- Operable Unit. Fiscal Year 2006.
RPP-267'44 Hanford Soil Inventon Wodel, Rex. 1.
RPP-RPT-2895, Surface Geophisical Exploration of T Tank Farm at the [Janford Site.
Waste Intoraion Data S stni, Hanford Site database.

..s belov ground surface
HRR = high-resolution resitivity
MESC/MNA IC = Maintain Existing Soil Cover. Monitored Natural Attenuation, and Institutional Controls.
WIDS = Waste Infonation Data System database

2

AD-19

V 200-W-79: 216-T-13: 241-T Tank FarmVicinity Waste Sites



DOE/RL-2007-02 DRAFT A

1

This page intentionally left blank.

AD-20



DOE/RL-2007-02 DRAFT A

216-B-55 CRIB SITE-SPECIFIC FIELD-SAMPLING PLAN

The following figures and tables provide the site-specific field-sampling plan for the
216-B-55 Crib.

Figure AD-8. 216-B-55 Crib Data-Collection Locations.

- 299-E28-16

* - 216-B-55

299-E28-1 3

LEGEND
xisting Borehole
xisting Borehole to be Geophysically Logged 299-E

250

Waste Inlet
Piping

28-12

._
500 0

7 TBD - w he determined.

AD-21

AD1-4.0

2
3

4

5

+ E

4 E
* Planned Direct Flush Locations

to be logged (5)
-Waste Distribution Piping

A Sixth Direct Push will be
installed & Sampled (Push location
TBD based on Geophysical logging)

0
6 FG21793
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Figure AD-9. 216-B-55 Crib Stratigraphy and Sample-Collection Intervals.

Depth Soil Sami
Interval

-Oft

-25ff

- soft

-75ft

'4.

'ti-u

=
==
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Backfill

Gravel

lnnerb
S

Interbedded S

added
and &
Gravel

Sand
and &
Gravel.
Sand

Source: C3248

Lith ofaclies

Hanford
Formation
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Table AD-6. 216-B-55 Crib Sampling Plan.

Mnimum Physi Prpre
Sample. .ape Det ple ntrvnI Ana-yte
Colection Lomto Inesi Aet (i -)"Ls ape PrmtrM e h dg s'nUerF 'I

gaid Mtit___ __ % <

Five
direct
push
holes

One
direct-
push
hole

Nunmoer Ot split-spoon
samples

Approximate number of
field quahty-control
samples

Approximate total number
of sodl samples collected

Approximate total number
of soil samples initially
analyzed -

Dovnhol-

gainina-
spectroscopy
log, reuton
moisture,
passive neutrons

50 ft bgs 12.5 - 15 ft bgs

50 ft bgs Sample

3.5
12.5*
47.5

47-5

I i

31

1 3

8

Surface to TD in five
direct-rush holes to
50 11 bis and one
existiml %%ell E2P-13
to 230 ft bgs

at depths of:

- 6 ft bgs
- 15 ft bgs
- 20 ft bgs

30 ft bgs
- 50 ft bgs

Analytes are
presented in
Volume 1,
Table A2-3,
the 200-CW-5,
200-CW-2,
200-CW-4, and
200-SC-1
columns.

Analytes are
presented in
Volume I,
Table A2-3, the
200 -CW-5,
200-CW-2,
200 -CW-4, and
200-SC-I
columns.

_____________ I.

N/A

N/A

N/A

N/A

Acla' sanplini depths may vary depending on the amount of back fill/overburden used in interim stabilization activities at the
wasuc site, Ield screen in results, and varying subsurface conditions.

See Voome 1 Appendix A, Tables A2- 1, A2-2, A2-3, A2-5, and A3-2 for detection limits and other analytical parameters.
One daphcate, one split, and one equipment blank. Field blanks also will be collected for volatile organic analysis, but are not

mcli led hec
Na mhb I srmples analwed includes five split-spoon samples and three field quality-control samples. Five additional split spoons

JS5 tid t th Ii e direct pushes kill be analyied in accordance with footnote e
Anak, - chese samples onI ,if geophysical logging shows no coarnination.
'Ist'a >'1h dirc t push at location of highest contamination from the initial five pushes, to collect and analyze soil samples If the

l gginc result of the firs- five pushes do not indicate contamination, install sixth direct push at the head end of the ditch and
sample throuhou the push to obtain vertical distribution of contaminants

bos oei ow pround surf ace. N/A not applicable ID tota! depth

AD-23

Direct push
with
sampling

Non-Sample Maximum Depth of
Daia Collection Investigation
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Figure AD-10. 216-B-55 Crib
Conceptual Model and Data Summary.2

3

4
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Table AD-7. Data-Needs Priority
Summary - Model Group 6 - 216-B-55 Crib

(200-CW-5;2'4 200-SC-1) (RUFH) (CPP) (EPA). (2 Pages)

Backutound

Site Identification 216-1-55 (rib

Site I ocation 200 East Area: B Plant Zone: west of 225-13 and north of 7"' Stree

I1 n of Sit, 'i

Operamne l tory Tie sitc is marked t.h conctt AC-540 markers and posted with I nde rround Radioactive Mcteriat sicns

The unit is filled with approximately 1380 m (1.800 vd3 ) of gravel. A perforated 30 cm (30-in.) diameter galvanized pipe runs the length of the unit. 0.9 i (3 fn above the bottom The site had two gage welIs of 20 cm (S-in) steel pipe
with a galvanized sheet metal cap. Each well extendcd from the crib bottom to approximately 0.9 or (3 ft) abovc grade. The crib was constructed with 19500 ft- of membrane barrier. I he site received 1 23 billion liters of steam
condensate from 221-B3. The crib is adjacent to an area of reoccurring, spreading contamination known as IPR-200-E-64. (WIDS)

The crib is 228 no long by 3.1 mn wide (750 ft by 10 It) (WIDS). lie depth is uncertain, but appears to be approximately I3 It deep (H-2-60330i). The crib operated from 1967 to 1991 (WIDS)

Soil Inventory Model 216-3-55 (RPP-26744)

a (kg)

2.490E+03

Ni (kg)

9.903E-04

S04 (kg)

1.245E 04

Fe(CN)6 (kg)

0 (ii1 00

Zr- 9 3(Cii

2,4121-04

(s-137 (Ci)

1433E-01

Pa-21 (Cit)

3.058E-09

I -otal (kg)

2'851E-04

Cm-24 (Ci)

2 16Q1E-07

Al (L-f)r

9.318E-02

Ag (kg)

0.000L-00

Si (kg)

2.974E +03

H--3 (Ci)

Nb-93m (i

1.947L-04

Ba-13 7n (Cif

1.354E-01

Th-2N) {Ci

4.858E3-Il

Np-237 (Ci)
4.206E-06

Crn-243 {Cii

6.970E -09

472Ep- 01

Mn (kg)

6.044E 00

F Wt

1.596E+02

C-14 (Ci)

Tc-9 9 (Ci)

1.291E3-03

Sm-IS 1 (Ci)

5 316E-02

Th-232 (Ci)

1.353E-10
Pu-238 (Ci)

1 .9691 -06

Cm-244 (Ci)

1.739E-07

Cr (kgz B

1.474E-02 9

Ca (kg)

2.273E-04

Cl (kg)

1.0581E+03

Ni-59 (C)

6.417E-06

Ru-106 (Ci)
3.687E-10

Eu- 152 (C0)

9.925E-06

t'-232 (i)

2.3241E-09

Pu-239 (Ci)

4.575E-OS

.513F-06

K (kg)

8.958E+02

C('14 (kg)

0.OOOE-00

Ni-63 (Ci)
r. ( 8 I 4 y .

Cd-I I3m (Ci)

2.523E-04

Eiu-154 (Ci)

7.391E-04

I -231 (Ci)

1.4341-07,

Pu-240 (Ci)

1.061E-05

La (kg)

0.000E+00

NO (kg)

6.045E+02

Butanol (kg)
1.754F-08

Co-60 (Ci)

2.926EL-04

Sb-125 (Cii

S 996E-05

Lu-155 (Ci)

3.411EF-04

t-2 4 (Ci)

- 9-1 91E-08

Pu-24 1 (Ci)

8 9[II-0

lig (kN)

2.936E-06

N02 (kg)

3.579-0

TBP (kg)

0.000F 00

Se-79 (Ci)

4. 049E[-06

Sn- 126 (U-i)
1 6R3F-u5s

Ra-226 (Ci

1 890E-l0

U-2' (Ci)

4.173E3-09

Pu-242 (Ci)

7.'33-10

Z1 (kg)

I1.259E-06

C'3 (kg)
9,067F-04

*Pb (kgi
6.649E- 00

P04 (kg)

5.572L-03

NPH (kg) N1H3 (kg)

) 000E-+(0) 3.772E-03

Sr-90 (Ci) Y-90 (Ci)

.197E-04 1 97E-04

1-129 (Ci) Cs- 134 (Ci

7634E3-07 !. 3 5 E-r

Ra-228 (Ci) Ac-227 (Ci)

8.757E-09 1.11 9E-09

L -236 (Ci) L -238 (C-

2,723E-09 9.3 57F-08 -

Am-241 (Ci) A m-243 (Ci)
6.4331E-05 3.694E-08
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Table AD-7. Data-Needs Priority
Model Group 6 - 216-B-55 Crib

(RL/FH) (CPP) (EPA). (2 Pages)
yWaste Sites 216-B-12, UPR-200-E-64

Status Analogous site: assigned to 216-U-10 in 200-CW-5 2 4 200-SC-1 fcasibilty study (DOE RI -2004-24): capping identified as preferred alternatie in feasibility study

Potential Remedial Ait naiyes

\ or \ i - ebl\ a rn m No Action ME SC MNA IC P enva ) lPars R, Brio in >1 lea tmen' ct ( the

X

Data
Well 299-E28-12 (349 fl)
(scintillation loss 1968. 197 ,
and I976)

Knowns
Located 4 m (13 ft) from the crib edge
radioactivity was detected

on! the southeast end. Onlv backqround

Dala t ncertainties

Nature and extent of
contamination is uncertain,
however. contaminant
concentrations are expected to
be low based on Soil Inventory
Model inventory estimate
Analogous relationship with
representative site is a
boundin" relat ionship.
Site-specific data may indicate
no action or MESC/MNA IC
are more appropriate.

Are supplenenal data required to support de ision ruak in

No. Ana logous relationship and inventory data could be used to support decision making However, this
ciib is assilned to 216-U-10. which has a larcr invento-y of several constituents. While the analogous

--'."-.-p.'.h-".--"c,'' -ndthc pdm suppicilia at z to-n may permit a
stronger analysis of the no action and MESC/MNA/IC alternatives and may permit a lesser alternative than
the analogous evaltiation. Supplemental data would provide site-specific confirmatory information on the
nature and extent of contamination: because the crib is Large. the supplenmnal data vould allow acsSuiee
of partial removal alternative and permit a more accurate evaluation of contaminant volume and cost.

Proposed Activities and Path Fonard:

(icophysicalty log wvell -99-E28-13

Install five direct pu:shes along length of crib: cnphysicullv log the holes: collect soil samples at bottom of crib

Install sixth direct push at location of hohest conanination fion the imnial fie pushes to collect and analyze soil samples li the logng results of the first 1-i\e pushes do not indicate contanination, nstall sixth direct push at the head cod of the ditch and sample throughout the push to obtain
vertical distribution of contaminants

Additional Notes:
I he follow ne pro> ider a t of the references 'hiblio rapha used durinti this evaluaion:
ARH-947. 200 ireas /)sp sai Sac' 1w Radioac ite Liquid W sc
AR I-ST-1 56, Ftaluatio of Scin i/laiion Pr bc Proni/es forot 200 Ira Ci-/b 2oni orin' WeIlls
B1I1-001 19. 11 Plait AIgrga crea aniagct lo Snril T cimical Haseln, t 'prrt.

DOE RL-P004-24. Feasmihtl S'ud)'i'rI he 200-C Pond C Duce C W.. Wut! asP 11 lqe Grt]>'> (Oh ri .1 d and D)' ilhs CooIWeWs r/ 200-C f- (om' nd slWc WIf G p an> Uil m (n'nar Was'e Gir'IOf] Opcramleh i n[s.
H-2-60330, T'cm/i 2 6- ?5 C wnd Wast1e Lines :2 1-B to T'ench 'Il - -i5 & B-12 Crib Plan C Profile'.
RFIO-CD-673. lIorndbtk 200 Aeas Waste Sites
RI 1(-RE-SR -84-24 P. R silts; olI' Sepaations Irea oindwatr fonoring ne 'nrik for 7 98.
R PP-26744. Ianib'rd ,oi! Imcn rnny A/ode!. Re. I
Wte hil' t , .ittrw Daa 'i 'in, HFan tord Site database.

NIESC NI\A IC = Maintain Etism Soil Cover-i, Moored Natural Attenuaion. and Institutional Controls.
W\', = DS lnformalon DaUa ,tem database

2
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AD1-5.0
2

216-A-37-2 CRIB SITE-SPECIFIC
FIELD-SAMPLING PLAN

3
4

AD-29

5

The following figures and tables provide the site-specific field-sampling plan for the
21o-A-37-2 Crib.

Figure AD-I1. 216-A-37-2 Crib Data-Collection Locations.

299-E25-22
Pein

216-A-37-2

299-E2 6 21 \

/N

2"-E25-2

29 E25-23

LEGEND

+ Existing Borehole
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2 Figure AD-12. East Plutonium-Uranium Extraction Plant High-Resolution Resistivity
3 Data-Collection Study Area (including the 216-A-37-2 Crib).
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Figure AD-13. 216-A-37-2 Crib
2 Conceptual Model and Data Summary.

4
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0.102 Ci

01 132 Ci
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Sim

0.06 Ci
1.34 Ci

Note. "- indicates iiventory not estimated.

REFERLN(CEs:

WIDS general summary reports
Hanford Soil Inveitiory Model. Re% I (RPP-26744)

Basis of Knowvledge
* Process History (PH)
* Interpretaton of Downhole Geophysics (DG)

" Geologic Logs (GL)

* Extrapolation from Representative Site iRSi

200-SC-1 Operable Unit
Waste Type: Steam Condensate

Hlistory
6-A-',-2 Crib is a liquid wasct disposal site

construc ted as a rep lacement i 2 16 -A-3 0 Ciib

and received contain mated steam condensate.

equipiment disposal tonine! floor and wx ater-filled
door drainage, and fuel slug storage basin overfloss

from the 202-A Building (Pt RE)

CONSTRUCTION: A coveredg ravel-filled
trench with bottom dimensions of 1.400 feet long
by lu feet wtde- and aot1 6 ft Tdeep Twoo
perforated galvanized pipes run the length of the
u nit.

WASTE VOLI NIE: 1,290.000,000 liters

DURATION: 1983 to 1995.

ESTIMA TED INVNEN TORY OF SELF( IE)

IIIGI-M()BILT CO (NSTfT VENTS
WIDS SIM

Uranium 0.005 Ci 47 6 Kg

U-234 -- 0.02 Ci

Irnitini 5.4)8 Ci 9 5 Ci

Nitrate - 617 Kg

Fluoride 149 Kg
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2994-E25 II (GL 299-El 5-I (

.990-l4 r -- 303(,1

-1

(haracterization Sum mary

SOperating hisItory and scintillation *og of wx el 299-E25-1
adlacent to 216-A 30)suggests potential for deep
contamination at relatively low concentrations under
216-A-30.

- Assigned to representative site 216-U-10

Site Section VieiN
(not to scale)
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'WVj \\Ii.. ;-TJ hil

7~-v~i~ At

Model Group 6
PJURtX Zone

Data Needs, Rationale. and
hi-%.s tia; io \ pproae h

No additional data are needed for 216-A-37-2.
Decisions at this site will be made using the
follow inn infnrniqtdnn

- The estini ated inventory for the site is relatively low.
- The site received the same waste stream as 216-A-30

Crib and the information derived from that site can he
used to describe conditions at 216-A-37-2. 216-A-30
should provide bounding conditions for 216-A-37-2,

- 216-A-37-2 vx ll be included in the conductivity5 surVCy
to be conducted at 216-A-30

* Conduct downhole geophysical logging (gamma
spectroscopt ncutiron imoiszure, and passive neutrron) at
three nearby existing wells tosupplenent information.

. Results of sampling and analysis of subsurface soil
from a new% deep borehole to be placed within 216-A-30
Crib will be -,%aluated in association wkith 21 6-A-37-2

D-

Potential Viable Alternatives
* NO ACTION S REMOVE/ TREAT/ DISPOSE * PARTIAL REMOVAL TREATMENT/ BARRIER

O MESCMNA/ IC 0 BARRIER
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Site Plan View
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Table AD-8. Data-Needs Priority
Summary - Model Group 6 - 216-A-37-2 Crib

(200-CW-5/2/4/200-SC-1) (RL/FH) (CPP) (EPA). (2 Pages)

216-A-7-2 Crib

200 East Ar ea: PU REX Zone: atusie 2 00 Ea Arca pei 1w; ii 1 I s02 A B Li d< L i

TNveof -SJn_ Crib
Operating History The crib is marked with concreite AC-540 posts and Underground Radioactve Material signs. The crib was built as a replacement for the 216-A-30 crib. The cib received PURLX steam condensate waste. There arc two steel drain

pipes. One is perforated and runs the length of the unit and the other is unperforated and runs from west to east only to the center of the unit, 1.5 rn (5 ft) above the bottom. Two vents are located at the center and at the east end. Two
liquid-level gage wells are located 106 m (350 ft) from the ends of the unit. A bed of gravel on the bottom has been covered with a 20-mil polyvinyl chloride barrier cover.

-The crib is 1,400 ft ion, lo ft wide at the bottom, and 16 ft deep. The waste site received 1.090s03 ml of liquid effluent and operated from 19S3 to 1993.

Site Inventory Model 216-A-37-2 Crib (RPP-26744) (some constituents of interest are highlighted)

*'g (kg)
1.155E-02

Ni (kg) Ag (kg) Mn (kg) Ca (kg) K (kg) N03 (kg) N02 (kg) C03 (kg) P04 (kg)

0.000OOE+00 0.000E+00 7.728E+00 1.181E-04 8.178E-02 6.177E--02 0.OOOE-00 7,469E+04 0.000E+00

S04 (kg) Si (kg) Fkg) Cl (kg) CC14 (kg) Butanol (kg) TBP (kg) NPH (kg) NH3 (kg)

1.163E04 2.7571+03 1.487Ei2 1.168E+03 0.000E+00 1.389F02 0.0OE-00 0OOOE+00 0.000E+00

Fe(CN)6 (kg) H-3 (Ci) C-14 (Ci) Ni-59 (Ci) Ni-63 (Ci) Co-60 (Ci) Se-79 (Ci) Sr-90 (Ci) Y-90 (Ci)

GOODE 00 9.505100 4.52SF-l 0.000E 00 0.000E00 0.000E+O0 0000 1100 5.556-02 5.560-02

Zr-93 (Ci) Nb-93m (Ci) Tc-99 (Ci) Ru- 106 (Ci) Cd-1 1m (Ci) Sb-125 (Ci) irSn-126 (Ci) 1-129 (Ci) Cs-134 (Ci)

0.000E+00 0 00011>00 0 000P.00 00001 -00 0.0 .+00 0OOOF-00 .00F--0 5 437E-0S 0.OOO-,-00

Cs-137 (Ci) Ba-137m Ci) Sm-151 (Ci) Eu-152 (Ci) Eu-154 (Ci) Eu-I55 (Ci) I Ra-226 (Ci) Ra-228 (Ci) Ac-227 (Ci)

0.000E+00 0.000E+00 0.OOOE+100 0.000E+00 0.000E+00 0.000E+00 5.406E-07 3.249E-11 2.712E -06

Pa-231 (Ci) Th-229 (Ci) Th-232 (Ci) U-232 (Ci) U-233 (Ci) [-234 (Ci) U-235 (Ci) U-236 (Ci) 1-238 (Ci)

6.243E-06 3.566E-09 3.729E-11 7.605E-06 2.411E-06 2.300E-02 8.816E-04 2.222E-03 1.586E-02

Pu- 2 4 I (Ci)

1.158E-00

Na (kg)

2.366E+03

Cm-242 (Ci)

1.83SE-05

Al (kg )

0.OOOf+00

Np-237 (Ci)

5.757E-04

Cm-243 (Ci)

2.7 80-06

Fe (kg)

5.664E +01

Pu-238 (Ci)

1.435E-02

Cm-244 (Ci)

7.111E-05

0.000E-00

Pu-239 (Ci)

1.386E-01

Di (kg)
0.000E1+00

Pu-240 (Ci)

3908F-02

La (kg)

0.000E 00

Pu-242 (Ci)

4.931IE-06

0.000E+00

An-241 (Ci)

'.599E-02

Pb (kg)

5.555E-01

Am-243 (Ci)

9.959E-06

AD-32
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Table AD-8. Data-Needs Priority
Summary - Model Group 6 - 216-A-37-2 Crib

(200-CW-5 2 4 200-SC-1) (RL/FH) (CPP) (EPA). (2 Pages)

Vicinity Waste Sites

Status

Potential Remedial Alternatives

X for Viable Alternatives

Analogous site: assigned to 216-1 -10: evaluated in 200--PW-2 4 feasibility study (DOE RI -2004-24): capping identified as preferred alternative in feasibility study.

Nt: A-tion

I'.

IES( MNA lo RetIIo\ dl 1i1 oaarrie

N

Parial Rern il Barrcr In Sit Treoment

Data Eva luation and Gaps AnaI-s s

Data Knowns

No site-specific sampling or
eeophysical loggine
informallon

Borehole C4106 at 216-A-37-1
was drilled to the water table
and provides information on
deeper contamination in the
area of the 216-A-7-1 and
216-A-37-2 Cribs.

Data Unceranties

Nature and extent of
contamination at 2 1 6-A-i

contaminati.n..

Are supplemental data required to support decision making'

No. Inventors data and data from supplemental invcsgauton activities at 216-A-30 (proposed) will support decision making at the 21 6-A-37-2 Crib (216-A-3 -2
7-2 replaced the 2 1 6-A-30 Crib. Because existing wells are located within the waste site, geophysical logging is an opportunistic method of collecting site-specific data to

hetlp. 4tonfirm, i k.n.,,-wled cgA t-e frr nntm t - :tindionr 1 Aid mnl to cippnort Ir makinu -R R oirvevs in this area also w il provide information on the
potential for deeper mobile contaminants.

Proposed Activities and Path Forvard:

No supplemental data collection actiitcis are required Data collected from 216-A-30 ;rill be used to support evaluation of 216-A -37-2

Geophvsically log 299-E25-'l -3, and -24 to obtain opportunistic site-specific information

Reevaluate data needs following assessment of the 21 6-A-30 supplemenal investigation data and any additional information collected for 21 (-A-37-I (a Washington State Department of Ecology treatment. storage, and/or disposal site),

Additional N otes:
The following pro' ides a list of the references bibliography used during this evaluation:
DO EIR L-2003- I I Renedial In tesliteation for the 2f0-C W1 -( Pond Z Dah e Cno/ing Water Grtp i-f 200-CW I- S Pond and )I n-he, Coolm ate, Grtp -hi 2u(t 00 - 4 T Pind and I)ilch CIt : .g liter Ghni iroup, find lilt 20ff- ( - I Seam Condoeis at Gr-n: Oe 11per,1,' 1 ni.

DOE 11 L-or-4 eaiii"! 10!io the 100-CH-5 t I P ) d " !):l,,hs jf*-!ng W II Wff !c ml r:.CW- -." 20d n0we t 1m1 We Woor Groi 1 1',Ifq( WIt 7T ond! and /ihthe, h'oinc Wfate? Wfasle Gru;I III,) "I00-S - / (Lsteam C ondensaie WIsf Gl(roupl Oper able nms

I INI- 1-744, Radiaacil lnt vtres ,f cLjwd W aste ispoxate-cnn /hir Ilaninrd Sat.
RHO-CD-67 . Handbook 200 Irn. aiste Site,
Ri-ICRE-SR-84-24 P Resudo cs fit Sepal attin rca (rtounidwrater tXfttpartntm pr %ernork fo- 19,3.
RPP-26744, lanford Sn! ilt 'nin'I tAode Rei /
Inst Jnoratppi 'onL Data Sixfem, Hanford Site databise

MESCMNA/IC
Pt REX
WIDS

Maintain Eusting Soil Cover, Monitored Natural Attenuation, and Instiutional (ontols..
Plutonium-U raniun Extraction (Plain or process).
i waste Inoralt no )ata SI stem database.

Otlc,

AD-33
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ADI-6.0 216-A-30 CRIB SITE-SPECIFIC FIELD-SAMPLING PLAN

The following figures and tables provide the site-specific field-sampling plan for the
216-A-30 Crib.

Figure AD-14. 216-A-30 Crib Data-Collection Locations.

T( ETf: Full exleft of high- resolution resistivity (HRR) shown on Figure AD-12.
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Figure AD-15. 216-A-30 Crib Stratigraphy and Sample-Collection Intervals.
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NOTE 1: Grab samples will be collected from the borehole every 2.5' starting at
WS below ground surface.

NOTE 2; Depths are approximate and are for illustration purposes only.
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Table AD-9. 216-A-30 Crib Sampling Plan.

MaaximampPhysical Properties
__ mpe Sampl Denn~pt ofSmI Itr Anal t er

C__ lect Io Lo ai n I vsi e t g)List - S mp P r et s

Methodoloe s troa
g .t...

Number of split-spoon
samples

Approximate number of
field quality-control
samples _

Approximate number of

grab samples

Approximate total number
of soil samples collected

Approximate total number
of soil samples initially
analyzed

Non-Sample
Data Collection

Hich -resolution resistivity

To water table
(-275 ft bgs)

6

3

105

113

36

Maximum
Depth of

Investigation
Not defined

Split-spoon sample
intervals:

I - 3.5 ft bgs
3.5 - 6 ft bgs

15 - 17.5 ft bgs
85 - 87.5 ft bgs

122.5 - 125 ft bgs
TD (-272.5 - 275 ft bgs)

Collect grab samples
every 2.5 ft from depth
15 ft bgs to TD.

Perform extraction
analysis on grab samples,
starting with samples
even 10ft.

Analytes are
presented in
Volume 1,
Table A2-3,
the 200-CW-5,
200-CW-2,
200-CW4,
and
200-SC-I
columns.

See Volume L
Table A2-3

All
split-spo
on
samples

N/A

PH,
specific
conductance,
bulk density,
moisture,
particle-size
distribution

N/A

OWNhO C Surface to Ti)
mlna-spetr oscopy log, in new
utron rtitsture, and borehole at
ssiv te it ton logs -275 ft bgs

Actual samphng depths miy vary depending on the amount of backfill/overburden used in interim-stabili'ation activities at the
Niasite e, fiid screening results, and varying subsurface conditions

See W iotw , Appendix A, Tables A2-1, A2-2, A2-3. and A3-2 for detection limits and other analytical parameters.
One dulph wate one split, aid one equipment blank, Field blanks also will be collected for volatile organic analysis, but are not

m1cludeci here
Samvp s anai/ed include 6 split spoon samples, 27 grab samples. and 3 quality-control samples.

blu belmi LiWmund surface. N/A - not applicable. TD = total depth.

AD-37

Borehole
drilling and
sampling

One new
borehole
near the
inlet end
of crib

1)

ga
ne
pa

I
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Figure AD-16. 216-A-30 Crib
Conceptual Model and Data Summarv.
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Table AD-10. Data-Needs PNority
Summary - Model Group 6 - 216-A-30 Crib

______(200-CW-5 2 4 200-SC-1) (RL/FH) (CPP) (EPA). (2 Pages)

216-A-SO Crib

200) East PUREX Zone, south of-2(12 A Building inside the 111 RFX Fxchision Fence. iimwdiatelv east of 216-7-6 C rib and adjacent to 2 16-A\-37 -I and 2-11 -- 72

Crib

The crib is surrounded with coicreie AC-54( markers and posted w- nh Lnderground Radioactrn t .ateral sins Th n1 includes to distruto pipes one 1 iS mt con ated perforated p e runnin appro\imatelv 4 ft (1 Im
below grade to the center of the unit the other a 16-in (41 cm) steel pipe running parallel to the other. 4 ft ( I m) bew losgrade to the center of the unit, then anglin 45 decrees and changine to a 15-in 38 cm) corrugated, perforated
pipe running - to 8 ft (2I to 2 4 mu below grade to the end of the unit. It is filled with S it 11.5 n) or a total of 1" )0 CU ft (43480 n3) of grase Li and the site has been backfilled. The side slope i 1 . : he crih is associated with
PiRLX operaions, To S-inch (20 cm) carbon steel gage welLs exTnding from the bottom to ft (0.9 m) abo egradc. A I -nch (38 cm) diameter Nvent riser extends fioi tire distribution pipe to ft (0.9 n) above rade. Two 16-In
(41 cii) by 16-inch (41 cm) by 8-inch (20 cm) concrete pads support the gage wells. 47,720 square feet (4430 square meters) ofipolyethylene sheets wvere added. The site is associated With the 216-A-6 Crib T Ihe sie received waste
benxween 1961 and 1992. From 1961 to 1966, the 2t6-A-6 and 216-A-10 Cribs were used in parallel; in 1970. the 216 -A-6C rib was abandoned and the effluent was routed to the 2 16-A-10 Crib. The 216-A-37-2 Crib subsequently was
constructed to replace 216-A-30.
Durin the winter of 1971 and early 1972. an allkaline deposit formed over the surface of the 216-A-30 Crib. A radiation survey found the residue to have between 4000to 6000 disintegrations per minute beta/gamma on the surface. A
fe"s tumbleweeds were found measuring 12,000 disintegrations per minute beta./gamma. Ar exploratory excavation was made into the crib in 1972. Dose rates up to 800 mrad/h were encountered at a depth of 1 2 m(4 ft) It appeared
to be a salt deposit condensimg out of vapors being emitted frm the unit through the porous soil. Corrective actions were taken in June 1972. including covering the ground with layers of sand and plastic. This crib has a historv of
tumblevveed grow ig on it and becoming contaminated by absorbing the radionuclides from the crib through their roots. In November 2002, an area measuring approximately 12 by 12 m (40 by 40 ft) was found to have groswing
contanunated tumblexs eeds readn' up to 120 000 disintegratons per miute.IDS)

I le crib is 1 400 ft lone,. and It ft xide at the bottom. Construction and historical information would ld suggest conrtaminar ion as shallowx as 4 to ft bgs. Ihe wx aste site received approximately 7.5 million nm of liquid efie t nt,(WIDS)

Soil Inventory Model 216-A -' (RPP 26744) 216

Na (kg)A(kg)

8.12')E+04.2 1 E+ 01

Ni (kg) A (k

1 .62E-03 2 081E-07

S04 (kg) Si (kg)

S76E -04 1 865E 04

I e(CN)6 (kg)

(40 017 -00

Zr 3 (Cr)

1.213E-04

C s-137 (Ci)

2. 57 E-00

Pai-231 (Ci)

U-Total (kg)

6.564E--02

Cm-242 (Ci)

2.373E-06

11-S (Ci)

I 809E-02

-A 30 (some constituents vi interest are h hlighted

Fe (kg) Cr (kg)

1.894E+03

N (kgT

4681 E-0I

F (kg)

1.128E+03

C- 14 (Cr4

2.889E(1-)

6.045E+03

Ca(kI'

& 274k104

Cl (kg)i

0 T04-(41
Ni-SO (Cr)

Bi (kg)

0.000OE+00

K (kg)

8.285E -04

CCI4 (kg)

0.()()(E+

N i-63 (CI)

2.124F-02

La (kg)

0.000E+00

NO3 (kg)

2.082E+05

Butanol (kg)

2.292E-,;

Co-60 (Ci)

.5 I17F-04
4 -~ + +

Nb-OS or(Ci)

0 425F-OS

Ba-i i sm (Ci)

2 A7Fi-4r

S 54.4L -U>

\Np 2Y 14:1

ISP51-03s

2 477EF-07

T Ic-99 (co
7.391 E 04

Sm-I5I (Ci)

Th-232 (Cii

0.1801 ON

Pu 25 SC1

S.4441 -00

Cm 244 (Ci)

6 05717-06

R u-106 0i)

1.23 505

Eir-152 (Ci)

2.628E-05

Cd-1 I ni (Ci)

1.528E4 4

Eu-154 (Ci)

1 925E-O',

Sb-125 (Cr)

1.709E-04

EL-156( (C)

Hg (kg)

7.350E-0S

N02 (kg)

1.603E+04

TBP (kg)

O.o0E-o o

Se- 7 9 (C)

2.044E-06

Sn-126 (Ci)

8.631 E-06

Ra-226 (Ci)

5.643E-06
I- + _____________

S.46 E-02

P 2E0 I)

U- 2 04()

Pu-240 (Ci)

-073E+01

U- 234 (Ci)

2 9971E-01

Pu-241 (Ci)

2027E-02

U-235 (Cii

1.186E-02

PuI-242 (rC)

S8l12E-03,

I 653E-02 7 1E8SF-fr

Am 241 (Cr) Xnm-24 1(Cr

Zr (kg)

1.704E-05

CO (k-

S 583E+05

NPH (kg)

0.000E-00

Sr-90 (Ci)

I.oIE+00

1-129 (Ci)

8.912E-03

Ra-228 (Ci)

I 392E-07

i'7ru, iC.

Pb (kg)

3.680E-01

P4 (kg)

2.981 F+04

NH3 (ke)

I t 7-OSl

Y-90 (Ci)

1.102E+-00
Cs-134 (Ci)

I .240E-04

Ac-227 (Ci)

27--E-0;

VI'" (Cl

1.469E-OS" 1. 359E -06
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Vicinity Waste Sites

Status

Potential Renedial Alternatives

Slo Vtablc Altctnativcs

Data Evaluation and G oaps Anal>

Data

Scintillation Logs for Wells:
199-F16-2 (340 ft) (1963
1968, and 1976)

299-E25-1 (340 ft) (1963.
1%68. and 1976)

299-E25-1 2 i340 ft(l( 3 .
1976)

Spectral Gamma Logs for
Wells:

299-E25-190 (50 ft) (2006)
29-E9 -I9l (50 ft) (2006)
299-E25-193 (60 ft (2006)

No Ation MESC MNA I( IRertia' ;:Djispoul B l rdie' 'c l'ia ntr I

N
cottamttination that could exceed itit
no act on criteria)

All three wells are located alon. the southern ed< e of the crih I ow-level radioactive
contaminants were detected in wells E25-I l and E25-12 in 1961. In 1976, the
scintillation probe profiles showed minor activity in all three wells. (AR--ST-156)

All three wvells are located along the northern edge of the crib. All three wells had minor
amounts of Cs-137, mostly above 20 ft. Each well had total gamma anomalies begyining
-15 ft deep, which do not correlate with the observed Cs-137 concentrations.
Ass.ss..m t of the logeine results indicated the potential for Sr 90 concentlations in
excess of 500 pCi/g in these wells. Elevated concentrations extended to a maximum
depth of -43 ft bgs A moisture lo in 299-E25-191 i shows elevated moisture content
associated with the lower iterval of Sr 90 cortamination in that wUl. (Stllecr 20061

Data Uncertainties

1 U elationhip wt11
representative site I
uncertainties related
and inventory

Protection of groun
could be a concern

as some
to geology

dwvater
based on the

Imventor; site-specific nature
and extent of contaminants that
may impact grOundwater are
uncirtain.

Proposed Activities and Path Forward:
* Conduct HRR surveys to evaluaie potential for elevated conductiomy that ma\ be associated withs mobile contaminants and i ateral cxtern of contamination

Install deep borehole to obtain site-specific data that will be used to define nature and ertical extent of contamination and to correlate IIRR data.

U Use data as analootUs for 21 6-A-37-2 and 216-A-6 and associated unplanned releases at 216-A-6 because 216-A->7-' and 216-A-6 recei ed the same w\asie as "16---SO

Table AD-10. Data-Needs Priority
Summary - Model Group 6 - 216-A-30 Crib

(200-CW -52'4-'200-SC-1) (RL/'FH) (CPP) (EPA). (2 Pages)

atise in feasibillyt siud\

ta Barier In Siu I rcatment )the

A

Are supplemental data equircd to support decision making?

r1s.. ThII 1 > L f 11aILLn Cip with 2I',10 isii iomiCid utCieraii. itivetitory information wouii
suggest potential for groundwater impacts associaed with chrotnium, fluoride, and/or nitrate. HRR would
support evaluation of the lateral extent of potential elevated conductivity that may be associated with mobile
-untamtnant1 th1t could impact groundwater. A dep borehole voull proide ste specific data on nature
and vertical extent and correlation data for the IRR survey results. The data from the 216-A-30 borehole
would be used as analogous for 216-A-37-2 and 216- -6 and associated unplanned releases (these
unplanned releases ate associated with spills or overflows at the 216-A-6 Crib) because 21 6-A-37-2 and
21 6-A-6 received the same waste as 216-A-30. 21 6-A-0 ultimately wvas replaced by 21 6-A-30 and
21 6-A-37-2 replaced 21 6-A-30.

'16-A-6 utimat ely "-as replaced by 216-A-10 and 216- A-3'-2 replaced 216-A-10
Additional Notes:
The following provides a list of the references/bibliography used duinin this evaluation
AR H-ST-I 56, Evaluation of Sc'intilapon Probe Profiles from '00 Aea (rb AfVnitoig It cis
13H I-001 78. PU'REX Plan- Ae'/e Arcan Monagcne t d I Tehit al Bastein Repor.
DO F R L-99-66, Steam? Condensate lm/g WIfer Was i es ) )pc, ri/ Oprahh i its Ri FS Wrk Men; Int hdes 200('- Wi '00-Ci- '0-CW-4. end 200-if- 1 (4'opeubie I ,IS.

DO E R L-2003-1 1 Remedial I, vestigat on fl the 200-CW -- i ( Pond / /iches Cooling 1 atcr (oup, the 20-C-2 S Ponda Ho it he C... /O War G /rop the 200-W If -4 T Pond and Duics Cooin, War Group and 200-CS- I Steam CondeInsaie Group p'Opt rble Inos.
DOE R L-2004-24. Feasibilit- Si dv (hr Ihe 200-C I- i (f Ponrd Z Ilthe C s ioo-m I W ' ate, W1st( fr'ug 21o1p - C00- - -2 (5 Pond and t/i o /c's C m, 1W aterI- [ase G(mop) 200-( C W-4 (TP n 'IP and I)m 2Ic (holing Ian ic Wt asi (roup atnd 201/- Sf-I iSteam C ond'iesat, I.0c Gronp OperblI' in y,

RHO-CD-61. Iandbook 200 ba Wi, tas!c Sies.
RI-Ic-RE - R-84-24 P. Res tis of dir Separtions rea Gro in Iwate alfo irm XCnorA / t) / K

RPP-26?"44. Ifanfor'd Soi] nifn 1 1 ./del, Rev I
Soollcr, 2006, *'Contract No 30475-1, Stoller Geophysical Lo, Resulis in the 216-A-dO Trench.

Ss/pc' In/ortiof on Data Si snm, Hanford SteC database

bos
HIRR
MESCINA IC
PLR EX
'WI DS

below ground surface.
high-resolut'on resistivity
Nainotai Eising Soil C'over_ Monitored Natural Atnuation. and Institutional Controls
Plutonium-ranium Extraction (Plant or processi
\aste Informoation Data System database

216-A-6 Crib: 216-A-37-1 and 216-A-37-2 Cribs

Analogous site: assigned to 2 16- 10 evaluated in 200-(W-s 2 4 200-SC-1 feasibility study (DOE RL-2004-24j cappine identified as preferil altern

A D-41
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