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Executive Summary 
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This is the work plan for the 200-EA-l Operable Unit (OU) Resource Conservation and 

Recovery Act of 1976 (RCRA)1 facility investigation (RFI)/corrective measure study 

(CMS) and Comprehensive Environmental Response, Compensation, and Liability 

Act of 1980 (CERCLA)2 remedial investigation (RI)/feasibility study (FS) . 

The U.S. Department of Energy (DOE) performed this work under CERCLA and 

RCRA, as amended by the Hazardous and Solid Waste Amendments of 1984.3 

The goal of the RFI/CMS and RI/FS process is to protect human health and the 

environment from contamination associated with the 200-EA-l OU. This work plan is the 

first step in this process and represents the collaborative scoping effort between DOE 

and the Washington State Department of Ecology (Ecology).4 It presents existing 

200-EA-l OU waste site information, the preliminary conceptual site model , and the 

future activities (such as data collection) needed to enable remedy selection 

and implementation. 

The 200-EA-l OU consists of 114 waste sites and is located in the Hanford Site's 25 km2 

(10 mi2) Central Plateau Inner Area. It includes liquid and solid waste disposal and 

handling sites, as well as contaminated soil resulting from planned and unplanned 

releases (Figures ES-1 and ES-2). Five waste sites are also designated as inactive RCRA 

treatment, storage, and disposal units. The 200-EA-l OU does not include the underlying 

groundwater; however, the activities and information developed in this work plan will be 

integrated with the 200-BP-5 and 200-PO-l Groundwater OUs, which are responsible for 

remediating underlying groundwater. The 200-EA- l OU intends to integrate with other 

Central Plateau activities, including tank farms and other source OUs (Figure ES-1). 

1 Resource Conservation and Recovery Act of 1976, 42 USC 6901, et seq . Available at: 
https://elr.info/sites/defaulUfiles/docs/statutes/full/rcra.pdf. 

2 Comprehensive Environmental Response, Compensation, and Liability Act of 1980, 42 USC 9601 , et seq. , 
Pub. L. 107-377, December 31 , 2002 . Available at: 
https://www.csu.edu/cerc/researchreports/documents/CERCLASummary1980.pdf. 

3 Hazardous and Solid Waste Amendments of 1984, Public Law 98-616, Nov. 8, 1984, 98 Stat. 3221. Available at: 
https://www.q po.qov/fdsys/pkq/ST A TUTE-98/pdf/ST ATUTE-98-Pq3221 .pdf. 

4 40 CFR 300.430(b), "Remedial Investigation/Feasibility Study and Selection of Remedy," Code of Federal 
Regulations. Available at: https://www.gpo.gov/fdsys/pkq/CFR-2010-title40-vol27/xml/CFR-201 0-title40-vol27-
part300.xml#seqnum300.430 . 
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Central Plateau Inner Area 

Central Plateau Outer Area 

0 0.25 0.5 0.75 km I 0 0.25 0.5 mi 
CHSGW20170094b 4126/2018 

•· 

.. 

Figure ES-1. 200-EA-1 OU Waste Site Locations at the Hanford Site 

The 200-EA-l OU waste sites are associated with waste generated by numerous Hanford 

Site operations and facil ities, including B Plant and the Plutonium-Uranium Extraction 

(PUREX) Plant. Based on prior investigations conducted at many 200-EA- l OU waste 

sites, potential OU contamination includes radionuclides (such as cesium-137 and 

plutonium and uranium isotopes), inorganic chemicals (such as lead and nitrate), and 

organic compounds (such as polycyclic aromatic hydrocarbons). The extent of 

200-EA- l OU contamination varies greatly. Solid waste disposal and handling sites are 

anywhere from 0.3 m2 (1 ft2) to 75,000 m2 (about 800,000 ft2), and liquid waste disposal 

and handling sites received anywhere from 1,000 L (265 gal) or less of liquid effluent to 

as much as 296 billion L (78.2 billion gal). Figure ES-3 summarizes 200-EA- l OU 

potential depths of vadose zone contamination. 
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DOE, Ecology, and other entities have 

extensively studied the physical setting 

of the Central Plateau (geology, 

weather, plant and animal species), 

which is well understood for the 

200-EA-1 OU. The reasonably 

anticipated future land use for the 

Central Plateau Inner Area is industrial; 

and the associated human receptors (the 

outdoor worker), ecological receptors, 

and exposure pathways are well 

understood and described in this 

work plan. 

IT) ... 
ii' 
}!! 

g_ 
t 
5 

Ditch, 7 

D Unplanned D Solid Waste Disposal D Liquid Waste Disposal 

Much of the uncertainty in the 

200-EA- l OU stems from incomplete 

knowledge regarding contaminant 

nature and extent. In order to 

effectively reduce and manage these 

Release Site and Handling Site and Handling Site 

Notes: 
a. Includes trench drains, pipelines, a valve pit, an injection/reverse well, 
and a depression. 
b. Includes a burn pit, a burial vault, a burial ground, and a storage area. 

Figure ES-2. 200-EA-1 OU Waste Site Types 

and other uncertainties, DOE and Ecology met to discuss and determine, on a site-by-site 

basis, which uncertainties were significant enough to impact defining a basis for action or 

evaluating or selecting a remedy. Existing waste site process knowledge and 

characterization data were used to inform DOE and Ecology during this collaborative 

scoping process. For each significant uncertainty, DOE and Ecology determined where 

data collection is warranted to reduce the uncertainty. 

DOE has planned field investigations to address significant uncertainties for 93 waste 

sites in the 200-EA-1 OU. These field investigations include more than 2,000 soil 

samples; numerous borings (including 30 to groundwater); geophysical logging; and 

multiple ground-penetrating radar, resistivity, and radiological surveys . Appendix A of 

this work plan presents the sampling and analysis plan, which describes the intended data 

collection activities. DOE has not planned field investigations for the remaining 21 waste 

sites. Types of sites without field investigations include, but are not limited to, sites 

where contamination is no longer present and sites where there were no significant 

uncertainties identified based on previous characterization. 
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45 Total Sites 

- UPR, 31 

~~~~~~~~~~~~ - Burial Ground, 1 

::=:===== -Foundation, 2 

- Dumping Area, 4 

Pipeline, 3 

Retention Basin, 4 

Potential Shallow 
Vadose Zone Contamination 

(Contamination expect.ed deeper than 
4.6 m (15 ft] be low ground surface and 
potentially extends to groundwater) 

(Contamination expected deeper than 
4.6 m [15 ft] below ground surface but 
does not likely extend to groundwater) 

(Contamination expected on ly above 
4.6 m [15 ft] be low ground surface ) 

Figure ES-3. 200-EA-1 OU Potential Depths of Vadose Zone Contamination 

Additional future activities for the 200-EA- l OU include the £ llowing: 

• Completing the RFI/RI to determine the fina l basis for action . 

• Completing the CMS/FS to develop, screen, and evaluate alternative 

remed ial actions. 

• Developing the Proposed Plan/Proposed Corrective Action Decision describing the 

preferred remedy for each 200-EA-1 OU waste site and presenting it to the pub lic for 

review and comment. 

• Issuing the Corrective Action Decision/Record of Decision documenting the fina l 

remedy for each waste site. The Corrective Action Decision/Record of Decision will 

contain responses to public comments on the Proposed Plan/Proposed Corrective 

Action Decision. 

• Implementing the selected remedy for each waste site. 
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1 Introduction 
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2 This document presents the work plan for the remedial investigation (RI)/feasibility study (FS) and 
3 Resource Conservation and Recovery Act of 1976 (RCRA) facility investigation (RFI)/corrective measure 
4 study (CMS) phases that support the 200-EA-l Operable Unit (OU) at the Hanford Site. This work is 
5 being performed for the U.S. Department of Energy (DOE) under the Comprehensive Environmental 
6 Response, Compensation, and Liability Act of 1980 (CERCLA) and RCRA, as amended by the 
7 Hazardous and Solid Waste Amendments of 1984 (HSW A). 

8 The Hanford Site encompasses ~ 1,510 krn2 (583 mi2) in the Columbia River Basin of southeastern 
9 Washington State (Figure 1-1). In 1989, the U.S. Environmental Protection Agency (EPA) placed 

10 the 100, 200, and 300 Areas of the Hanford Site on the National Priorities List (NPL) (40 CFR 300, 
11 "National Oil and Hazardous Substances Pollution Contingency Plan" [NCP], Appendix B, "National 
12 Priorities List") pursuant to CERCLA. 1 Each NPL site includes multiple OUs, as outlined in 
13 Ecology et al., 1989a, Hanford Federal Facility Agreement and Consent Order (hereinafter referred to 
14 as the Tri-Party Agreement) . 

15 The 200 Area NPL site is ~ 195 krn2 (75 mi2) and is commonly known as the Central Plateau. The two 
16 major Central Plateau geographic cleanup areas include the 170 krn2 (65 mi2

) Outer Area and the 25 krn2 

17 (10 mi2) Inner Area (Figure 1-1). 

18 The 200-EA-1 OU is located in the Inner Area (Figure 1-1 ). It consists of 114 wastes sites, including 
19 the following: 

20 • Liquid waste disposal and handling sites (e.g., cribs, ditches, trenches, retention basins, septic 
21 systems, french drains, pipelines, a valve pit, an injection/reverse well, and a depression) 

22 • Solid waste disposal and handling sites (e.g., process units, dumping areas, foundations , a bum pit, 
23 a burial vault, a burial ground, and a storage area) . 

24 • Contaminated soil resulting from planned and unplanned releases (UPRs) 

25 The majority of the waste sites in the 200-EA- l OU are associated with liquid waste disposal. 

1 EPA also placed the 1100 Area of the Hanford Site on the NPL; however, it was removed from the NPL in 
September 1996 (40 CFR 300, Appendix B). 
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l This work plan was prepared in response to Tri-Party Agreement Milestone M-015-92A, which requires 
2 submittal of an RFI/CMS and Rl/FS work plan for the 200-EA-1 OU to the Washington State Department 
3 of Ecology (Ecology) by July 31, 2018 (Appendix D of Ecology et al., 1989b, Hanford Federal Facility 
4 Agreement and Consent Order Action Plan [hereinafter referred to as the Tri-Party Agreement Action 
5 Plan]). The work plan was prepared in accordance with the following guidance documents: 

6 • EP A/240/B-06/001, Guidance on Systematic Planning Using the Data Quality Objectives Process 
7 (EPA QA/G-4) 

8 • EPA 530/SW-89-031 , Interim Final RCRA Facility Investigation (RFJ) Guidance 

9 • EPA/540/G-89/004, Guidance for Conducting Remedial Investigations and Feasibility Studies 
10 Under CERCLA, Interim Final (Note: Section 6.2.3.7, associated with cost estimating, has been 
11 superseded by EPA 540-R-00-002, A Guide to Developing and Documenting Cost Estimates During 
12 the Feasibility Study.) 

13 • EP A/540/G-9 l/O 11 , Guidance on RCRA Corrective Action Decision Documents - The Statement of 
14 Bases Final Decision and Response to Comments 

15 • EPA 540-R-93-057, Guidance on Conducting Non-Time-Critical Removal Actions Under CERCLA 

16 • DOE/EH-0506, Phased Response/Early Actions Under CERCLA 

17 • DOE/EH-94007658, Remedial Investigation/Feasibility Study (RIIFS) Process, Elements 
18 and Techniques 

19 1.1 Scope and Objectives 

20 The goal of the 200-EA- l OU project is to implement response actions that will protect human health and 
21 the environment (HHE) from contamination associated with 200-EA-1 OU waste sites. The scope of this 
22 work plan includes the waste sites that have been assigned to the 200-EA-l OU in Appendix C of the 
23 Tri-Party Agreement Action Plan (Ecology et al. , 1989b). These waste sites are depicted in Appendix B 
24 of this work plan, and details of each waste site are provided in SGW-60540, 200-EA-l Operable Unit 
25 Scoping (hereinafter referred to as the 200-EA-1 scoping document). The 200-EA-l OU does not include 
26 underlying groundwater, which is addressed through the CERCLA process for the 200-BP-5 and 
27 200-PO-1 Groundwater OUs, as described in Section 1.4 of this work plan. 

28 Hanford waste sites have been regrouped into different OUs over time to better align with the DOE 
29 Richland Operations Office (DOE-RL) current mission for Hanford Site cleanup. As a result, many 
30 200-EA-1 OU waste sites were previously assigned to other OUs. Figure 1-2 shows the OUs that included 
31 waste sites which are now part of the 200-EA-1 OU. The figure begins in 1998, when many current 
32 200-EA-1 OU waste sites were added to the Tri-Party Agreement Action Plan (Ecology et al., 1989b), 
33 and depicts major OU reassignments through 2017. 
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Notes: r 1 
a. Arrows indicate reassignment of listed waste sites and the year reassignments occurred. 
b. "OU" has been omitted after operable unit names. 
* Waste sites received by OU in 2007 (left) also advanced to the 200-EA-1 OU . 
** 207-A-SOUTH was removed from the 200-MG-1 OU November 15, 2007. It remained unassigned until March 3, 2017. 
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2 Figure 1-2. Historical OU Reassignments for 200-EA-1 OU Waste Sites (1998 to 2017) 

3 Prior to drafting this work plan, DOE-RL and Ecology conducted a detailed review of existing 
4 information and convened numerous scoping workshops. Based on these scoping efforts, this work plan 
5 documents the following: 

6 • 200-EA- l OU scope 

7 • Current waste site knowledge (e.g. , physical properties, background, setting, process knowledge, and 
8 characterization data) 
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1 • Contaminant nature and extent and conceptual site model (CSM) based on existing information 
2 (e.g., potential impacts to groundwater) 

3 • Uncertainties associated with the CSM that represent data gaps which must be filled to determine if 
4 action is warranted and to evaluate and select response actions 

5 • Potential data collection strategies to fill the identified data gaps 

6 • Candidate sites for early action 

7 • Likely remedial technologies, process options, and alternatives and the basis for their evaluation 

8 • Tasks and schedule for implementing RFI/RI and CMS/FS activities in a manner that integrates 
9 RCRA and CERCLA processes 

10 • Coordination between 200-EA-1 OU waste sites and interfacing OUs (e.g. , 200-PO-l , 200-BP-5, 
11 200-IS-l), key facilities , and tank farms 

12 1.2 RCRA/CERCLA Integration 

13 RCRA and CERCLA are the principal regulatory authorities for all cleanup activities on the Hanford Site. 
14 The EPA website available at www.epa.gov/superfund provides a detailed description of the CERCLA 
15 response action process. EPA delegated the RCRA program to the state of Washington, and Ecology 
16 implements the program (which includes oversight of permitting; treatment, storage, and disposal [TSD] 
17 unit closure; and RCRA corrective action) via RCW 70.105, "Hazardous Waste Management Act"; 
18 WAC 173-303, "Dangerous Waste Regulations"; and through facility-specific permitting actions. 
19 The RCRA closure and post-closure requirements are provided in (or will be included in) 
20 WA7890008967, Hanford Facility Resource Conservation and Recovery Act (RCRA) Permit, Dangerous 
21 Waste Portion for the Treatment, Storage, and Disposal of Dangerous Waste (hereinafter referred to as 
22 the Permit), as necessary. 

23 The Tri-Party Agreement (Ecology et al. , 1989a) details the agreement among DOE, EPA, and Ecology 
24 (referred to as the Tri-Parties) to jointly pursue CERCLA response actions, RCRA corrective actions, and 
25 RCRA TSD unit closure on the Hanford Site. DOE-RL is the lead agency responsible for conducting 
26 CERCLA response actions and RCRA corrective actions at the Hanford Site. Ecology is the lead 
27 regulatory agency for the 200-EA- l OU CERCLA response action and RCRA corrective action processes 
28 and is responsible for the oversight of Hanford Site TSD unit closures in accordance with Section 5.6 and 
29 Appendix C of the Tri-Party Agreement Action Plan (Ecology et al., 1989b). 

30 The Tri-Party Agreement (Ecology et al. , 1989a) and the Permit (WA 7890008967) both require TSD unit 
31 closure and RCRA/CERCLA past-practice (R-CPP) cleanup action process coordination. Section 5.0 of 
32 the Tri-Party Agreement defines the coordinated CERCLA response action, RCRA corrective action, and 
33 TSD unit closure processes in a manner that satisfies relevant regulatory requirements. This process 
34 leverages the past-practice investigation activities whenever possible to supplement TSD unit closure 
35 investigation activities to prevent overlap and duplication of work. 

36 This combined RFI/CMS/RI/FS work plan represents the first step in the coordination process. The work 
37 plan defines the 200-EA- l OU scope, identifies the waste sites that comprise the OU, assembles and 
38 evaluates existing data and infom1ation about the waste sites, and identifies the activities needed to make 
39 decisions pursuant to R-CPP unit and TSD unit investigation and cleanup activities, as well as TSD unit 
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1 closure. 2 The supporting sampling and analysis plan (SAP) (Appendix A) identifies the characterization 
2 needed to satisfy 200-EA-l OU waste site data needs. Chapter 5 of this work plan describes the activities 
3 that will be conducted pursuant to the work plan, including details regarding how the CERCLA, RCRA 
4 corrective action, and TSD unit permitting and closure activities will be coordinated. 

5 1.3 Hanford Site Cleanup Completion Framework and Inner Area Principles 

6 This section discusses the framework for completing Hanford Site cleanup, as well as the cleanup 
7 principles for the Central Plateau Inner Area. 

8 1.3.1 Hanford Site Cleanup Completion Framework 
9 DOE/RL-2009-10, Hanford Site Cleanup Completion Framework, describes the DOE site cleanup 

10 strategy and approach for completing the remainder of the cleanup mission. This framework document 
11 defines the principal components of cleanup and provides the context for individual cleanup actions 
12 by establishing the approaches and common goals for decisions needed to complete the cleanup mission. 

13 DOE/RL-2009-10 defines the overarching goals for cleanup that embody more than 20 years of dialogue 
14 among the Tri-Parties, Tribal Nations, state of Oregon, stakeholders, and the public. The goals consider 
15 key values captured in forums, such as the Hanford Future Site Uses Working Group, Tank Waste Task 
16 Force, Hanford Summits, Tribal Nation values statements, and the Hanford Advisory Board (HAB). 
17 The goals also serve as a guide for all aspects of Hanford Site cleanup and help set priorities to apply 
18 resources and sequence cleanup efforts for the greatest benefit. 

19 To achieve these goals, cleanup is organized into three major components: River Corridor, including the 
20 Hanford Reach National Monument and the Manhattan Project National Historical Park; Central Plateau; 
21 and tank farms/tank waste. Each cleanup component is complex and challenging, involving multiple 
22 projects and contractors, and requiring many years and billions of dollars to complete. Environmental 
23 cleanup of waste sites and facilities in the River Corridor is nearing completion, with substantial progress 
24 made on groundwater remediation. Closure of tanks and tank farms was evaluated in DOE/EIS-0391, 
25 Final Tank Closure and Waste Management Environmental Impact Statement for the Hanford Site, 
26 Richland, Washington (TC & WM EIS) (hereinafter referred to as the Tank Closure and Waste 
27 Management environmental impact statement [EIS]), with a Record of Decision (ROD) issued in 
28 December 2013 (78 FR 240, "Record of Decision for the Final Tank Closure and Waste Management 
29 Environmental Impact Statement for the Hanford Site, Richland, Washington"). 

30 The Hanford Site environmental cleanup mission began in 1989, following a plutonium-production era 
31 that lasted from 1943 to 1989. During plutonium production, the Hanford Site was divided into 
32 production areas, including the 200 East and 200 West Areas in the Central Plateau, which contain the 
33 major nuclear fuel processing, waste management, and disposal facilities. The historical designations and 
34 former operational boundaries for the 200 East and 200 West Areas are used in context throughout this 
35 work plan. 

2 Chapter 3 of the Tri-Party Agreement Action Plan (Ecology et al. , 1989b) describes what constitutes a TSD unit and 
an R-CPP unit at the Hanford Site. 
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1 The Central Plateau encompasses the 200 Area NPL (40 CFR 300, Appendix B) site and includes two 
2 principal areas, as described in Figure 1-1: 

3 • Inner Area: Defined as the final footprint area of the Hanford Site, the Inner Area is dedicated to 
4 long-term waste management and containment of residual contamination. The Inner Area covers 
5 ~26 km2 (10 mi2

) and will remain under federal ownership and control as long as potential hazards 
6 exist. The 200-EA-l OU is located in the Central Plateau Inner Area. 

7 • Outer Area: The Outer Area portion of the Central Plateau is outside the boundary of the Inner Area. 
8 Contaminated soil and debris removed as part of Outer Area cleanup will be placed in the Inner Area 
9 for final disposal. Completing cleanup of the ~ 170 km2 (65 mi2) Outer Area will shrink the active 

10 footprint of the Central Plateau to the Inner Area. 

11 1.3.2 Central Plateau Inner Area Cleanup Principles 
12 In 2013-2014, DOE, EPA, and Ecology undertook an initiative to develop a set of cleanup principles for 
13 the Inner Area of the Central Plateau. The outcome of this initiative is the establishment of an overarching 
14 and consistent set of cleanup principles that the Tri-Parties have agreed are the foundation for evaluating 
15 waste sites and making cleanup decisions in each of the OUs within the Inner Area pursuant to the 
16 Tri-Party Agreement (Ecology et al., 1989a). 

17 The overarching goals of the principles are to ( 1) provide a consistent approach for assessment of risks 
18 to HHE and evaluation ofremedial alternatives within the Inner Area; and (2) identify and implement 
19 regulatory strategies that will optimize assessment resources, streamline documentation requirements, 
20 and promote consistency in decisions. 

l 1 The substantive components of these principles related to land use, baseline risk assessments, cleanup 
12 levels, points of compliance, and regulatory strategies are defined below. The principles, as they apply to 
23 the 200-EA-1 OU, are reflected in the appropriate sections of this work plan. 

24 1.3.2.1 Land Use 

25 • Inner Area land use is industrial. 

26 • The agencies are in agreement that the current 25.9 krn2 (10 mi2) Inner Area footprint will not be 
27 reduced further. 

28 1.3.2.2 Baseline Risk Assessment (BRA) 

29 • BRA for direct contact will use the default EPA industrial scenario (multiple pathway) to determine 
30 need for action at cumulative cancer risk level of 1 in 10,000 and 1 in 100,000 and a hazard index 
31 of 1 for noncarcinogenic effects. 

32 • State requirement for cumulative cancer risks under the "Model Toxic Controls Act-Cleanup" 
33 (MTCA) Method C (WAC 173-340) at 1 in 100,000 will be considered because of future corrective 
34 action requirements. 

35 • Once a basis for action is determined, cleanup standards for chemicals will be based on MTCA 
36 Method C industrial cleanup levels for direct contact. 

37 • The only institutional control incorporated in the BRA is for industrial land use. 

38 • BRA for direct contact will not include a residential scenario . 

39 • BRAs for soils will be done on an OU-by-OU basis (each work plan). 

1-7 



DOE/RL-2016-58, DRAFT A 
JULY 2018 

• BRA for groundwater and groundwater protection will be based on beneficial use (drinking water). 

2 • Groundwater protection evaluation will consider up-gradient contamination as evaluated through 
3 a cumulative risk evaluation tool that incorporates present and future groundwater contamination 
4 and contaminant sources in the vadose zone. 

5 • DOE will develop RI/FS work plan sections that describe the principles and specific parameters 
6 on baseline risk assessments that will serve as guiding principles for all work plans. 

7 1.3.2.3 Cleanup Levels 

8 • Preliminary Remediation Goals (PRGs) for human health direct contact with radionuclides will be 
9 risk-based. 

10 • PRGs for chemica ls will be based on MTCA Method C (direct contact). 

11 • Approach to ecological cleanup will be the same as for the River Corridor, as applied for the 
12 I 00-D/H Area RVFS (DOE/RL-2010-95, Remedial Investigation/Feasibility Study for the 
13 100-DR-l, 100-DR-2, 100-HR-l, 100-HR-2, and 100-HR-3 Operable Units) and 100-F/IU area RVFS 
14 (DOE/RL-2010-98 , Remedial Investigation/Feasibility Study/or the 100-FR-l, 100-FR-2, 100-FR-3, 
l 5 100-IU-2, and 100-IU-6 Operable Units). 

16 • Groundwater protection modeling will be based on natural recharge and will not consider irrigation. 

17 • Groundwater protection modeling and PRG development will be based on the process defined in 
18 DOE/RL-2011-50, Regulatory Basis and Implementation of a Graded Approach to Evaluation of 
l 9 Groundwater Protection. DOE will identify specific parameters in DOE/EIS-0391 that will be 
20 applied or make adjustments, where appropriate. 

21 • Groundwater protection PRGs will be developed, discussed, and approved through a single process 
22 to develop PR Gs applicable to each of the five unique areas of the Central Plateau. 

23 1.3.2.4 Conditional Point of Compliance for Groundwater 

24 • FSs will present an evaluation of groundwater protection at the standard point of compliance 
25 immediately beneath each waste site or facility under consideration. DOE may also choose to perform 
26 an analysis in the first Inner Area FS to evaluate a conditional point of compliance at the boundary of 
27 the Inner Area for groundwater protection. The resulting decision will serve as the basis for the 
28 justification for the remainder of the OUs in the Inner Area. 

29 - The basis for the decision will be developed in the first FS, but all OUs will need to justify 
30 the decision. The subsequent OU discussions will reference the first and include an overview 
31 of similarities and differences between the first and subsequent OUs to ensure the approach 
32 is justified. 
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1 1.3.2.5 Human Health and Ecological Depth Point of Compliance 

2 • FSs will present alternatives that will evaluate compliance with human health (direct contact) and 
3 ecological PRGs at the standard point of compliance of 4.6 m (15 ft). DOE may also choose to 
4 present alternatives in the first Inner Area FS to evaluate a conditional point of compliance for the 
5 terrestrial ecological evaluation. In addition, DOE may also choose to evaluate an alternative point of 
6 compliance for soi l cleanup actions (human health [ direct contact]) according to the procedures in 
7 WAC 173-340-740(6)(£). 

8 - A framework for decisions will be developed in the first FS, but all OUs will need to justify the 
9 decisions. All OUs in the Central Plateau are expected to present this comparison of alternatives 

10 to ensure all potential remedies are protective of human health and the environment. 

11 • Unlike in the River Corridor, engineered structures and/or mass of contamination will not be removed 
12 unless it is a risk management decision. 

13 1.3.2.6 Regulatory Strategies 

14 • Similar site approach can be used with proper analysis and use of available information, data, and 
15 process knowledge. 

16 • Characterization strategies will consider multiple remedial technologies, risk reduction, regulatory 
17 requirements, and cost avoidance. The observational approach can also be a valid strategy where 
18 removal, treatment, and disposal (RTD) is appropriate. 

19 • The regulatory agencies are wi lling to consider a plug-in approach. They generally believe that it 
W applies primari ly to RTD sites but could be applied to other potential remedies if justified. 

n • Post-ROD characterization (meaning limited pre-ROD characterization) is a valid approach but may 
22 result in interim action RODs. 

23 1.4 Integration with Other Activities 

24 The 200-EA-1 OU waste sites potentially interface with other Inner Area source and groundwater OUs 
25 and tank farms, as described in Table 1-1 and shown in Figure 1-3. Coordination with other projects is 
26 intended to achieve consistency in remedial decisions and cleanup actions and to take advantage of 
27 opportunistic sampling. Specific 200-EA-1 OU waste site interfaces are depicted in Appendix Band 
28 described further in the 200-EA-1 scoping document (SGW-60540). Chapter 5 describes integration with 
29 groundwater OUs, other source OUs, and other Central Plateau operations (e.g. ongoing surveillance and 
30 maintenance) and infrastructure (e.g. utilities). 

Table 1-1 . Inner Area OUs and Tank Farms that Potentially Interface with the 200-EA-1 OU 
OU/Tank Farm Description 

Canyon Operable Units 

200-CB-l (8 Plant) Canyon faci lities extracted plutonium from fuel di scharged from the Ri ver Corridor 

200-CP- I (PUREX Plant) 
reactors. These canyons are no longer operating facilities and will be closed under their 
own CERCLA decision documents and RCRA closure documents. 
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Table 1-1. Inner Area OUs and Tank Farms that Potentially Interface with the 200-EA-1 OU 

OU/Tank Farm Description 

Source Operable Units 

200-PW-3 
Received process water directly or indirectl y from PUREX Plant operations. A ROD for 
this OU was issued in September 20 I I (EPA et al., 20 I I). 

Primarily addresses deep vadose zone contamination at cribs and trenches adjacent to 
and associated with the 8-BX-BY, T-TX-TY, and S-SX Tank Farms. Only the waste 

200-DV- l sites adjacent to the 8 -BX-BY Tank Farms potentially interface with 200-EA- l OU 
waste sites. The remedial decision for this OU will be made under its own CERCLA 
decision documents. 

Consists of multiple landfills and collocated waste sites (i.e., UPRs, Z Plant bum pit, 

200-SW-2 
T Ponds, and 216-C-9 Pond) (DOE/RL-2004-60). Several landfills potenti a lly interface 
with the 200-EA-l OU. The remedial decision for this OU will be made under its own 
CERCLA decision documents and RCRA closure documents. 

Consists of over 300 waste sites, including inacti ve buried waste transfer pipelines, 
inactive pipeline components (e.g. , diversion boxes, catch tanks, valve pits, vaults, and 

200-IS- l control structures), and UPRs. Multiple waste sites may interface with the 200-EA- l OU. 
The remed ial decision for thi s OU will be made under its own CERCLA deci sion 
documents and RCRA closure documents. 

Tank Farms 

Includes 177 underground storage tanks (149 SSTs and 28 DSTs). The SSTs are grouped 
into WMAs which contain parts of the SST TSD unit, including tanks and ancillary 

SST farm WMAs equipment. The DSTs are operating TSD units. SST farm WMAs A-AX, 8 -BX-BY, and 

DST farms C; and DST farms AN, AP, AW, A Y, and AZ potentially interface with the 200-EA-l 
OU. Closure alternatives for the SSTs, DSTs, and tank farms were evaluated in 
DOE/EIS-0391 , with a ROD issued in December 2013 (78 FR 240). 

Groundwater OUs 

These groundwater OUs underlie 200-EA-l OU waste s ites. Groundwater remediation 
200-PO-l for these OUs, including contaminant migration , will be addressed under CERCLA 
200-BP-5 deci sion documents for the associated groundwater OU. The potential for 200-EA- l OU 

waste s ites to impact groundwater is addressed in thi s work plan (Chapter 3). 

Sources: 

78 FR 240, " Record of Decision for the Final Tank Closure and Waste Management Environmental Impact Statement for the 
Hanford Site, Richland, Washington." 

DOE/EIS-039 I, Final Tank Closure and Waste Management Environmental Impact Statement/or the Hanford Site, Richland, 
Washington (TC & WM EIS}. 

DOE/RL-2004-60, 200-SW-2 Radioactive Landfills Group Operable Unit RCRA Facility Investigation/Corrective Measures 
Study/Remedial Investigation/Feasibility Swdy Work Plan. 

EPA et al. , 2011, Record of Decision, Hanford 200 Area Superfund Site, 200-CW-5 and 200-PW- I, 200-PW-3, and 200-PW-6 
Operable Units. 

CERCLA Comprehensive En vironmental Respon e, ROD Record of Decision 
Compensation, and Liability Act of 1980 SST single-she! I tank 

DST double-shell tank TSO treatment, storage, and disposal 
OU operable unit UPR unplanned release 
PUREX Plutonium-Uranium Extraction (Plant) WMA = waste management area 
RCRA Resource Conservation and Recovery Act 

of 1976 
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2 ,operable Unit Background and Environmental Setting 

2 This chapter presents an overview of Central Plateau facilities, chemical processes, and generated waste 
3 streams relevant to 200-EA-l OU waste sites. It also provides an overview of 200-EA-l OU waste site 
4 types and their environmental setting. Where applicable, this chapter references other documents that 
5 provide more detailed information. 

6 2.1 Chemical Processes on the Central Plateau 

7 Central Plateau canyons and facilities used chemical separation processes to extract plutonium from spent 
8 nuclear fuel , plutonium finishing processes to convert plutonium-bearing solutions into plutonium metal, 
9 and reprocessed high-activity waste to reduce the volume and recover uranium, cesium, and strontium. 

10 The processes described in this section produced liquid waste streams, many of which are relevant to 
11 200-EA- l OU waste sites. 

12 Table 2-1 lists the major liquid waste streams produced by each relevant chemical process and presents 
13 Hanford Site historical definitions of low-, intermediate-, and high-activity waste categories. These 
14 categories were used to determine the ultimate disposal or storage location for the waste, as well as the 
15 type of conveyance system needed to transport the waste. Many waste streams relevant to the 
16 200-EA- l OU are considered mixed waste and may contain both regulated chemical waste and 
17 radionuclides. The 200-EA- l scoping document (SGW-60540) provides further discussion on the 
18 waste streams. 

Table 2-1. Summary of Central Plateau Liquid Waste Streams Relevant to the 200-EA-1 OU 

Waste Streams 

Stored in Underground SSTs Disposed to Cribs, Dry Wells, Disposed to Ponds, Retention 
Chemical and DSTs French Drains, and Trenches Basins, and Ditches 
Process (High Activity)" (Intermediate Activityt (Low Activityt 

Bismuth • Coating waste • Cell 5-6 dra inage waste . Chemical sewer waste 
phosphate . First-cycle decontamination • First-cycle high-level waste • Cold startup waste 
(8 Plant, waste • Second-cycle high-level waste • Cooling water 
T Plant) • Lanthanum flu oride process • Process condensate • Laboratory wastewater 

224 Build ing waste • Stack drainage waste • Steam condensate 
• Metal waste Tank farm supernatant . 
• Second-cycle overflow decontamination 

decontamination waste waste 

Cesium and • B Plant high-acti vity waste • Process condensate • Cold startup waste 
strontium • 8 Plant low-activity wasted • Steam condensate • Cooling water 
recovery 

• Cesium recovery waste 
(8 Plant, . Hot Semiwork puri ft cation 
C Plant) 

waste 

• Ion-exchange waste 

• Strontium recovery waste . Washed sludge 
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Table 2-1. Summary of Central Plateau Liquid Waste Streams Relevant to the 200-EA-1 OU 

Waste Streams 

Stored in Underground SSTs Disposed to Cribs, Dry Wells, 
Chemical and DSTs French Drains, and Trenches 
Process (High Activity)• (Intermediate Activityt 

REDOX • REDOX high-level waste • Floor drainage wastewater 

(S Plant) • Aluminum cladding waste • Process condensate 

• Zirconium cladding waste • Steam condensate 

• First-cycle decontamination 
and coating waste . Second-cycle 
decontaminat ion and 
coating waste 

PUREX . PUREX first-cycle and . Ammonia scrubber 

(A Plant) second-cycle hi gh-l evel condensate 
waste • Process condensate 

• PUREX acid waste . Steam condensate . Neutra li zed high- level waste 

• Aluminum cladd ing waste 

• Zirconi um c laddi ng waste 

• PUREX ammonia scrubber 
feed waste . PUREX non-boi ling waste . PUREX organic wash waste . Thoria process waste 

Uranium • Ferrocyanide s ludge . Process condensate 
recovery . Tributyl phosphate • Scavenged waste 
(U Plant) process waste 

Sources: 

BH 1-00 174, U Plant Aggregate Area Management S111dy Technical Baseline Report. 

BNWL-C-119, Management of Radioactive Wastes at the Hanford Plant. 

HW-3 1000, PUREX Technical Manual. 

ISO- I 00, Waste Management Technical Manual. 

Disposed to Ponds, Retention 
Basins, and Ditches 

(Low Ac tivity)' 

• Chem ical wastewater 

• Cold startup waste 

• Coo ling water . Steam condensate 

. Chemical sewer waste 

• Cold startup waste 

• Coo ling water 

. Steam condensate 

• Cold startup waste 

• Coo ling water 

• Steam condensate 

• Chemi cal sewer waste 

a. High-activity waste is stored in underground SSTs and DSTs. It was sometimes high-heat and was historically defined as 
having radionuclide concentrations > I 00 µC i/mL (I x I 011 pCi/ L) (B WL-C- 1 19). 

b. lntennediate-acti vi ty waste was disposed to cribs, dry wells, french drains, and trenches and was historically defined as 
having radion uclide concentrations from 5x I 0-5 µCi /mL (5 x I 04 pCi/L) to I 00 µCi /mL ( I x I 0 11 pCi/L) (BNWL-C- 11 9). 

c. Low-activity waste was routed to open ponds, retention basins, and ditches and was hi stori cally defined as having 
radion uclide concentrations <5x I o-5 µCi /mL (5x I 04 pCi/L) (B WL-C-1 19). 

d. B Plant low-activity waste stored in SSTs and DSTs. 

DST 

PUREX 

double-shell tank 

plutonium-urani um extraction (process) 

2-2 

REDOX 

SST 

red uction-ox idat ion (process) 
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1 2.1.1 Chemical Separations Processes 

2 Beginning in the 1940s, chemical separation processes were used to exti;act plutonium from irradiated 
3 fuel rods. These chemical separation processes eventually evolved into the bismuth phosphate batch 
4 process, which was replaced in the 1950s by the reduction-oxidation (REDOX) and plutonium-uranium 
5 extraction (PUREX) continuous solvent extraction processes (DOE/RL-97-1047, Hanford Site Historic 
6 District History of the Plutonium Production Facilities, 1943-1990). 

7 The first step in each of these chemical separation processes involved dissolving the aluminum or 
8 zirconium alloy jackets from the reactor fuel rods. The resulting solution, known as coating waste or 
9 cladding waste, was stored in single-shell tanks (SSTs) and double-shell tanks (DSTs). The remaining 

10 uranium metal slugs were rinsed with water and dissolved in 50% to 60% nitric acid (PNL-6964-HEDR, 
11 A Histo,y of Major Hanford Operations Involving Radioactive Material). The following sections describe 
12 the remaining steps in the bismuth phosphate, REDOX, and PUREX processes. 

13 2. 1. 1. 1 Bismuth Phosphate Process 
14 Bismuth phosphate operations were a batch process involving a series of precipitations, followed by 
15 centrifuging and dissolving the precipitate cake (WHC-MR-0521, The Plutonium Production Story at the 
16 Hanford Site: Processes and Facilities History) . The batch process resulted in a dilute plutonium solution 
17 that was purified and reduced in volume, and then the carrier was switched from bismuth phosphate to 
18 lanthanum fluoride. The final product was ~98% pure plutonium. The bismuth phosphate process did not 
19 recover uranium. High-activity bismuth phosphate process waste was neutralized before transfer to SSTs 
20 (PNL-6964-HEDR). Table 2-1 lists the bismuth phosphate process waste streams. 

21 2.1. 1.2 REDOX Process 
22 The REDOX process was a continuous solvent extraction process that replaced the bismuth phosphate 
23 process in 1952 due to its lower cost, improved throughput, and ability to recover uranium and >98% 
24 plutonium. The organic solvent hexone was used to extract uranium and plutonium from the aqueous 
25 phase into an organic solution. Salting the aqueous phase with aluminum nitrate enhanced extraction into 
26 the organic solution. While the fission products remained in the aqueous phase, the organic solution with 
27 the uranium and plutonium reacted with an aluminum nitrate solution containing ferrous ion, a reducing 
28 agent. This reaction extracted the plutonium into another aqueous solution, while the uranium remained 
29 in the organic solution. 

30 The initial REDOX process step produced plutonium, uranium, and fission product waste streams. 
31 The plutonium stream was concentrated and shipped to the plutonium finishing facilities, the uranium 
32 stream was concentrated, and the fission product waste stream was neutralized and transferred to SSTs. 
33 Hexone was recovered and reused (PNL-6964-HEDR). Table 2-1 lists the REDOX process 
34 waste streams. 

35 2.1.1.3 PUREX Process 
36 The PUREX process was the second-generation, continuous solvent extraction process that extracted 
37 plutonium, uranium (depleted and slightly enriched), neptunium, and thorium (DOE/RL-97- 1047). While 
38 similar to the REDOX process, the PUREX process used tributyl phosphate (TBP) in kerosene instead of 
39 hexone as the extraction agent, and strong nitric acid instead of aluminum nitrate as the salting agent. 

40 Following extraction, the plutonium, uranium, neptunium, and thorium streams were concentrated using 
41 evaporation. The plutonium stream (plutonium nitrate) was shipped to the plutonium finishing facilities , 
42 the uranium stream (uranyl nitrate hexahydrate [UNH]) was converted to uranium trioxide, the neptunium 
43 stream (neptunium nitrate) was stored pending delivery to the Savannah River facility, and the thorium 
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1 stream (thorium nitrate) was stored in the 221 U pipe gallery until truck transport to Oak Ridge National 
2 Laboratory in Tennessee (HW-31000 DEL, PUREX Technical Manual; RHO-MA-116, PUREX 
3 Technical Manual; ARH-2127, PUREX Process Operation and Performance 1970 THOR/A Campaign). 
4 The fission product stream was neutralized and transferred to SSTs and DSTs as waste, and the nitric 
5 acid was recovered by distillation and reused (PNL-6964-HEDR). Table 2-1 lists the PUREX process 
6 waste streams. 

7 2.1.2 Waste Reprocessing 

8 High-activity waste stored in SSTs and DSTs was selectively reprocessed for volume reduction and to 
9 recover uranium, cesium, strontium, and select rare earth isotopes. The following sections discuss 

l O these processes. 

11 2.1.2.1 Uranium Recovery 
12 Due to a declining supply of mined uranium and Central Plateau tank farm waste storage issues, a TBP 
13 process was used to recover uranium from the bismuth phosphate wastes. The process produced a UNH 
14 solution that was converted to uranium trioxide (U03) powder by calcination at high temperatures 
15 (BHI-00174, U Plant Aggregate Area Management Study Technical Baseline Report). The TBP process 
16 inefficiencies resulted in increased waste volume, so the waste was concentrated in evaporators to reduce 
17 the volume. To allow disposal of TBP supernatant (i.e., scavenged waste) to cribs, a ferrocyanide 
18 scavenging process was also developed to remove the principal long-lived fission products ( cesium and 
19 strontium). Table 2-1 lists the uranium recovery process waste streams. 

20 2.1.2.2 Cesium and Strontium Recovery 
21 Cesium and strontium were recovered from PUREX waste streams and the supernatant from REDOX 
22 waste streams that were stored in tank farms using the waste fractionization process. During this process, 
23 strontium and cesium were encapsulated as strontium fluoride and cesium chloride, and then cooled in 

24 water basins for several years (BNWL-C-119, Management of Radioactive Wastes at the Hariford Plant). 
25 Cesium was subsequently recovered from the supernatant solutions, while strontium was recovered from 
26 the sludge. Recovery of cesium and strontium provided radioactive material for other uses, reduced some 
27 hazards associated with high-activity waste storage in tank farms, and freed additional tank space 
28 (RPP-PLAN-47559, Single-Shell Tank Waste Management Area C Pipeline Feasibility Evaluation). 
29 Table 2-1 lists the cesium and strontium recovery process waste streams. 

30 2.1.2.3 Rare Earth Separations and Recovery 
31 
32 
33 
34 
35 

36 

Modifications to the separation and recovery processes were implemented for limited periods at B Plant, 
REDOX Plant, PUREX Plant, and C Plant to recover rare earth elements from high-activity waste, 
or to process enriched and thoria fue ls (ARH-2127; ARH-SA-4, Recovery of Am, Cm, and Pm From 
Shippingport Reactor Fuel Reprocessing Wastes by Successive TBP and D2EHPA Extractions; 
RPP-RPT-23177, Origin of Wastes in Tank 241-A W-105) . 

2.1.3 Special Studies 
37 Various critical mass experiments were conducted using plutonium nitrate solutions and enriched 
38 uranium. The solutions sometimes contained small amounts of neutron poisons ( e.g., boron, 
39 cadmium, and gadolinium) and were contained in one of two neutron reflector tanks. After the 
40 experiments were completed, the solutions in the reflector tanks were sampled, analyzed, and 
41 discharged to the 216-C-7 Crib (WHC-EP-0342, Addendum 31, 209-E Laboratory Reflector Waste 
42 Stream-Specific Report). 
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2 Processing facilities/canyon bui ldings (B Plant, U Plant, S Plant [REDOX], and A Plant [PUREX]) and 
3 one major operating plant (C Plant [Hot Semiworks]) are re levant to 200-EA-1 OU waste sites. B Plant, 
4 PUREX Plant, and Hot Semiworks are located in the 200 East Area. U Plant and REDOX Plant are 
5 located in the 200 West Area, but material from these facilities was transferred to the 200 East Area and is 
6 associated with some 200-EA-l OU waste sites. The following sections describe the purpose, history, and 
7 major features for the canyon buildings and operating plant. Figure 2-1 shows an operations timeline for 
8 each facility. 

9 2.2.1 A Plant (Plutonium-Uranium Extraction Plant) 

10 The PUREX Plant (202A Building) was constmcted in the 200 East Area between 1953 and 1955 to replace 
11 the REDOX process. The plant was also used to separate and purify strontium, cerium, and promethium 
12 from 1961 through 1967 and used again in 1966 and 1970 campaigns to reprocess thoria (thorium oxide) 
13 fuels for thorium and uranium separation and recovery (RPP-RPT-23177; ARH-2127). Operations were 
14 placed on standby in 1972, resumed in 1983, and then pennanently ceased in 1992 (DOE/RL-92-04, 
15 PUREX Source Aggregate Area Management Study Report). Facilities that supported the PUREX Plant 
16 (HW-31000 DEL) include the following: 

17 • 203A acid pump house: Received and stored recovered UNH. 

18 • 291A PUREX main exhaust system: Handled ventilation requirements for PUREX. 

19 Figure 2-1 provides a timeline of PUREX Plant operations and associated chemical processes, while 
20 DOE/RL-92-04 provides more information related to the operational history. 

21 2.2.2 B Plant 

22 The B Plant (221 B Building), constrncted in the 200 East Area in 1944, used the bismuth phosphate 
23 process to extract plutonium from irradiated fuel rods from 1945 until 1952(BHI-00179, B Plant 
24 Aggregate Area Management Study Technical Baseline Report). B Plant was also used for strontium-90, 
25 cerium-144, and promethium-147 separation from 1963 through 1966 as part of rare earth separations and 
26 recovery (RPP-RPT-23177) . In 1968, B Plant was restarted with a new process to recover cesium and 
27 strontium from the bulk salts in high-heating PUREX and REDOX waste. The plant continued this 
28 mission until 1984 (RPP-PLAN-47559; ARH-139, Hazards Evaluation Waste Fractionization - B Plant 
29 (Project CAC-144) B-Plant Modifications for FPCE-Waste Management Integrated Facilities 
30 (Project CAC-181) and Promethium Purification - B Plant (Project AAE-207)). Facilities that supported 
31 B Plant include the following: 

32 • 212B fission products loadout station: Received/shipped batch quantities of feed product. 

33 • 222B laboratory: Tested solutions in support of the B Plant bismuth phosphate process. 

34 • 224B concentration facility: Performed plutonium concentration operations and the remainder of the 
35 decontamination operation. 

36 • 225B Waste Encapsulation and Storage Facility: Encapsulated and stored cesium and strontium 
37 salts. 

38 • 291B exhaust air control house: Handled ventilation requirements for the 22 lB and 224B Buildings 
39 (HW-10475 ABC, Hanford Technical Manual Sections A, Band C) 
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Figure 2-1 provides a timeline ofB Plant operations and chemical processes, and DOE/RL-92-05, 
2 B Plant Source Aggregate Area Management Study Report, provides more information related to 
3 operational history. 

4 2.2.3 C Plant (Hot Semiworks) 

5 The two primary facil ities at C Plant were the 201 C process building and the 209E Critical Mass 
6 Laboratory. The Hot Semiworks (201 C process building) was constructed in the 200 East Area in 1949 
7 as a REDOX process pilot plant. In 1954, the Hot Semiworks was converted to a PUREX process pilot 
8 plant and was used in this capacity until shutdown in 1956. After extensive cleaning and decontamination, 
9 the building was modified, and it resumed operation as the Strontium Semi works in I 961 to recover 

IO strontium, cerium, technetium, and promethium from fission product waste. The waste recovery 
11 operations ceased in 1967 (WHC-SD-EN-ES-019, Semiworks Aggregate Area Management Study 
12 Technical Baseline Report). The 209E Critical Mass Laboratory was operated from 1960 to 1987 by 
13 Pacific Northwest National Laboratory. Facilities that supported the Hot Semiworks include 
14 the following : 

15 • 201 C process building: Developed plutonium separation technology. 

16 • 209E Critical Mass Laboratory: Conducted criticality experiments with plutonium nitrate and 
17 enriched uranium solutions from 1960 to 1987. Criticality research was also conducted with solid 
18 special nuclear materials and fuels. 

19 • 271 C Building: Served as the 201 C process building control center and included an aqueous 
20 makeup area for cold solutions. 

21 • 276C solvent handing building: Contained equipment and tanks for treating and storing process 
22 solvents used in 201 C process building operations. 

23 • 291C exhaust fan house and stack: Provided the facilities for handling the main ventilation 
24 requirements for the Hot Semiworks. 

25 Figure 2-1 provides a timeline of C Plant operations and chemical processes, and WHC-SD-EN-ES-019 
26 provides additional information related to operational history. 

27 2.2.4 S Plant (Reduction-Oxidation Plant) 

28 The REDOX Plant (202S Building), constructed in the 200 West Area in 1952, used the REDOX 
29 process to separate/extract uranium and plutonium from irradiated fuel rods until 1967 (WHC-IP-0782, 
30 S Plant Aggregate Management Study Technical Baseline Report; PNL-MA-588, Resource Book -
31 Decommissioning of Contaminated Facilities at Hanford) . From December 1966 through February 1967, 
32 the REDOX Plant was also used to reprocess enriched uranium fuel from the Shippingport, Pennsylvania, 
33 reactor and to recovery americium, curium, and promethium isotopes for shipment to Hot Semiworks for 
34 further purification (ARH-SA-4). Supernatant from REDOX waste streams stored in tank farms was 
35 transferred to B Plant (200 East Area) for cesium and strontium recovery. Facilities that supported the 
36 REDOX Plant include the following (HW-18700, REDOXTechnical Manual): 

37 • 203S water retention basin: Stored recovered uranium solution. 

38 • 222S central analytical laboratory: Provided high- and low-level chemical and radiological 
39 analytical services for 200 Area operations. 

40 • 233S plutonium concentration facility: Concentrated and loaded-out plutonium nitrate product. 
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1 • 276S cold solvent storage and makeup building: Stored and treated new and recovered hexone. 

2 • 291S exhaust fan control house: Handled ventilation requirements for REDOX P lant. 

3 Figure 2-1 provides a timeli11e of REDOX Plant operations and associated chemical processes, and 
4 WHC-IP-0782 provides more information related to operational history. 

5 2.2.5 U Plant 

6 The U Plant (221 U Building), constructed in the 200 West Area in 1944, was built as a bismuth 
7 phosphate process separation plant. After U Plant construction was completed, it was detem1ined that 
8 B Plant and T Plant provided sufficient plutonium separation capacity; therefore, from 1944 to 1952, 
9 U P lant was used as a training faci lity for workers before they were assigned to other processing 

10 facilities/canyons. In 1952, U Plant was converted to perform uranium recovery from bismuth phosphate 
11 process waste. It was converted again in 1955 to perfonn uranium recovery from PUREX-generated 
12 waste. Some uranium recove1y waste streams were transferred to tank farms in 200 East Area. 
13 The U Plant uranium recovery operations ceased in 1958 (DOE/RL-91-52, U Plant Source Aggregate 
14 Area Managem.ent Study Report). Facilities that supported U Plant include the following: 

15 • 224U concentration facility: Operated as a uranium reduction faci lity from 1952 to 1955, when it 
16 was retooled as the UO 3 Plant (DOE/RL-91-52). The UO3 Plant ran concurrently with the PUREX 
17 Plant to convert liquid UNH from the PUREX Plant to powdered UO 3 (BHI-00174). 

18 • 291 U exhaust fan control house: Handled ventilation needs for the 221 U and 224U Buildings 
19 (HW-10475 ABC). 

20 Figure 2-1 provides a timeline of U Plant operations and associated chemical processes, and 
21 DOE/RL-91 -52 provides more infomrntion related to operational history. 

22 2.3 Waste Site Descriptions 

23 Table 2-2 describes the 200-EA- l OU the waste site types. The 200-EA-1 scoping document 
24 (SGW-60540) provides a list of waste sites and more detai led desc1iptions of individual waste sites, 
25 including which 200-EA- l OU waste sites are TSD units . 

26 2.4 Environmental Setting 

27 This section summarizes the environmental setting associated with the 200-EA-l OU. The setting, along 
28 with the nature and extent of contamination (Chapter 3), provides the basis for understandi11g the location, 
29 fate, and transport of contamination in the local environment. 

30 2.4.1 Physiography and Topography 
31 The physiographic setting of the Hanford Site is relatively low relief, resu lting from river and stream 
32 sedimentation filling the synclinal valleys and basins between the anticlinal ridges. Surface topography 
33 was modified with in the past several million years by Pleistocene era cataclysmic flooding, Holocene 
34 eolian activity, and lands lides. Cataclysmic floods during the P leistocene eroded sediments and scoured 
35 basa lt bedrock, forming "scab land" topography visib le n011h of the Pasco Basin, and large-scale erosional 
36 channels visible on the Hanford Site Central Plateau . Figure 2-2 shows the generalized Hanford Site 
37 structural geology. 
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DOE/RL-91-52, U Plant Source Aggregate Area Management Study Report. 
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PNL-MA-588, Resource Book - Decommissioning of Contaminated Facilities at Hanford. 
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WHC-IP-0782, S Plant Aggregate Management Study Technical Baseline Report . 
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Figure 2-1. Facility Operations and Chemical Processes Timeline 
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Waste Site Type 
(Number of 

Sites) 

Crib 
(26) 

Ditch 
(7) 

Trench 
(4) 

Retention basin 
(6) 

French drain 
(4) 

Injecti on/ 
reverse well 
( I) 

Septic system (9) 

Pipeline 
(6) 

Va lve pit 
( I) 

Depression 
( 1) 

Process unit 
(2) 

Burn pi t ( I) 

Dumping area (4) 

Burial vault ( 1) 

Burial ground ( I) 

Foundation 
(2) 

Table 2-2. 200-EA-1 OU Waste Site Types 

Description 

Liquid Waste Disposal and Handling Sites 

DOE/RL-2016-58, DRAFT A 
JULY 2018 

Intermedi ate-acti vity waste was d ischarged to cribs. These engineered structures promoted waste 
infiltration into the vadose zone to minimi ze the potenti al fo r direct exposure to site workers. 
Cribs were relati vel y shallow excavations (typica ll y < 10 m [30 ft] deep) and were held open by 
wood cri bbi ng, concrete cul verts, or gravel. 

Intermedi ate-activity waste was conveyed th rough di tches for discharge to crib and trenches. 
Ditches were shallow, unlined linear depressions ranging fro m < I 00 to > 1,200 m (-300 to 
~4,000 ft) long. 

[ntermedi ate-acti vity waste was discharged to trenches. These engineered structures pro moted 
waste infi ltrati on into the vadose zone to minimize the potential fo r direct ex posure to site 
workers. Trenches were relat ive ly shallow excavat ions (typ ica ll y <4.6 m [1 5 ft] deep) and varied 
in length (from 7 .6 to 122 m [25 to 400 ft]) and width (from 6. 1 m [20 ft] to 24.4 m [80 ft]) . 

High volumes (i.e., >3.8x I 07 L [ 1 x I 07 ga l]) of low-acti vity waste were conveyed through 
a combinati on of retention basins, open ditches, and buried pipelines fo r di scharge to ponds or 
cribs. Retention basins held wastewater until contaminant level met release standards. They were 
generall y rectangul ar bas ins constructed of rubber-lined soil or concrete and ranged in capacity 
from 189,000 L to >6x l07 L (~50,000 to ~ l.6x 106 gal). 

French drains were shallow vertical structures used fo r infiltration of liquid waste into the vadose 
zone (generall y 1.5 to 4.6 m [5 to 15 ft] bgs). They were often between 0.76 and 1.5 m (2 .5 and 
5.0 ft) in diameter and constructed of concrete or steel cu lvert pipe. 

Inj ection/ reverse well s typ ica ll y consisted of a drill ed and cased borehole. The lower portions of 
the casings were perforated to allow liquid to seep into the vadose zone at depths greater than th e 
cribs and french drain s. 

Septic sy tems were used for sanitary wastewater di sposal fro m various fac ilities. They typ icall y 
consisted of a septi c tank and a dra in fie ld, leaching trench, or dry well. 

The 200-EA- l OU pipeline waste sites led to an associated cri b, french dra in , retention basin , or 
settling tank in the OU. They were constructed of carbon steel, stainless steel, cast iron, or vitrifi ed 
clay. Other than the 200-E-262-PL pipeline, which was >355 m ( 1, 165 ft) long, the 200-EA-l OU 
pipelines were limited to secti ons <37 m (1 20 ft) in length . 

The HSVP waste site was a stainless-steel structure that housed pipelines systems connecting 
Hot Semi works fac ilities to the 244CR vaul t. 

The 200-E- 142 waste site consists of a depression in the ground where overflow waste dra ined 
from a paintbrush washing station. It is located north of the fo undati on of th e demolished 
224 18 Building. 

Solid Waste Disposal and Handling Sites 

These sites consist of the remains and below-grade features of the decommissioned 20 1 C fac il ity 
th at was orig inall y bui lt as a pilot pl ant fo r th e REDOX process, and the foo tprint of the fo rmer 
29 1 C fi lter/fan house fac il ity and the associated venti lation system at Hot Semi works. 

These sites are associated wi th known or suspected so lid waste disposal, including surface 
dumping and constructi on and office waste burn ing (e.g. , wood debris, metal debri s, pipe debris, 
tar, asphalt, rags, and pai nt waste). 

The 2 18-E-7 burial vault consists of three former burial vaults used for disposal of solid laboratory 
waste from the 222B laboratory. The 29 1-C- l Burial Ground contains a demolished stack th at 
provided ex haust air ventil ation for the 20 1C faci li ty in th e Hot Semiworks area. 

These waste sites consist of potentiall y contami nated subgrade features and related soil remain ing 
fro m fo rmer Hot Semi works fac il ities that have been decommissioned and demoli shed. 
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Table 2-2. 200-EA-1 OU Waste Site Types 

DOE/RL-2016-58, DRAFT A 
JULY 2018 

Waste Site Type 
(Number of 

Sites) Description 

Storage area 
The 200-E-43 storage area was used to stage rail cars th at transported radioactive material. 

(l) 

Unplanned Releases* 

These UP R waste sites consist of contaminated soi l resulting from known or suspected liquid 

UPRs-liquid (13) 
releases ( e.g. , crib overflow and leaks, spills, and/or drips from pipelines, rai l cars, and/or 
equipment in storage or in transit. These UPR waste s ites vary greatly in size, composition , and 
depth ofrelease (e.g., surface or subsurface). 

These UPR waste sites consist of contaminated soi l resulting from known or suspected airborne 

UP Rs-solid (24) 
releases, airborne particu late contamination spread, tumb leweeds, and tumbleweed fragments. 
These UPR waste s ites vary greatl y in s ize and most likely have limited vertical extent 
of contamination. 

Note: SGW-60540, 200-EA- I Operable Unit Scoping, provides descriptions of indi vidual 200-EA- I OU waste sites. 

* Not all UPR waste sites contain the notation ·'UPR'' in the waste site code. 

bgs 

HSVP 

OU 

REDOX 

UPR 

below ground surface 

Hot Semi works Valve Pit 

operable unit 

Reduction-Oxidation (Plant) 

unplanned release 

2 The 200 East Area is in a relatively flat area of the Hanford Site. Elevations range from 180 to 230 m 
3 (590 to 750 ft) (Figure 2-3), sloping to the northeast. DOE/RL-2009-85, Remedial Investigation 
4 Report for the 200-PO-l Groundwater Operable Unit (hereinafter referred to as the 200-PO- l RI report) 
5 provides additional information on topography. 

6 2.4.2 Climate and Meteorology 
7 Normal annual precipitation at the Hanford Meteorology Station is 18.1 cm (7.2 in.) , with more than 
8 one-half of the annual precipitation falling from November through February. The norma l annual relative 
9 humidity is 55 .3%. Relative humidity is highest during winter (December and January), averaging 

10 77.2%, and is lowest during summer (June through August), averaging 36.5%. Prevailing wind direction 
11 on the Central Plateau is from the northwest throughout the year, with a secondary wind from the 
12 southwest. Monthly wind speeds are lowest during winter months, averaging 3 mis (6 to 7 mph), and 
13 highest during summer, averaging 4 mis (8 to 9 mph). DOE/RL-2016-33, Hanford Site Environmental 
14 Report for Calendar Year 2015 (hereinafter referred to as the 2015 environmental report) provides 
15 additional infomrntion. 
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 1 
Figure 2-2. Generalized Structural Geology of the Hanford Site 2 
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 1 
Figure 2-3. 200 East Area Topographic Map 2 
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1 2.4.3 Geology and Hydrogeology 
2 This section presents general Central Plateau geologic and hydrogeologic inforn1ation and provides the 
3 geologic framework for 200-EA-l OU contaminant migration evaluations discussed in Chapter 3. 

4 2.4.3.1 Geology 
5 The basalt of the Columbia River Basalt Group and a sequence of supra basalt sediments underlie the 
6 Central Plateau ' s Inner Area . From oldest to youngest, the major geologic units are the Elephant 
7 Mountain Basalt Member, the Ringold Formation, the Cold Creek unit (CCU), the Hanford fonnation, 
8 and the Holocene surficial deposits (Figure 2-4). Hydrogeologic cross sections from available borehole 
9 and seismic survey data across the Central Plateau present geologic unit boundaries, spatial relationships, 

10 and unconfined aquifer interpretations. Figure 2-5 shows cross-section locations, and Figures 2-6 and 2-7 
11 illustrate the hydrogeologic cross sections near and in the 200 East Area. The following describes the 
12 major geologic units of interest: 

13 • Elephant Mountain Member: Uppennost basalt unit of the Saddle Mountain Basalt Formation 
14 within the Columbia River Basalt Group (Figure 2-4). The Elephant Mountain Member is roughly 
15 35 m (115 ft) thick beneath most of the Inner Area and forms the basement rock for much of the 
16 overlying sedimentary deposits . 

17 • Ringold Formation: Present throughout the southern portion of the 200 East Area, where it overlies 
18 basalt. It is largely absent in the northern and northeastern parts of the 200 East Area. Where present 
19 within the 200 East Area, the Ringold Fonnation sediments occur within the saturated zone and 
20 sometimes near the water table (Figures 2-6 and 2-7). These units typically have lower hydraulic 
21 properties than the overlying shallower and younger geologic units . Where the Ringold Fonnation is 
22 present in the southern 200 East Area, it can also be found beneath the 200-EA-l OU, extending 
23 upward into the vadose zone and p1imarily consisting of semiconsolidated silty sandy gravel to 
24 silty sand. 

25 • CCU: Includes post-Ringold Fonnation and pre-Hanford formation units beneath part of the Inner 
26 Area (DOE/RL-2002-39, Standardized Stratigraphic Nomenclature for Post-Ringold-Formation 
27 Sediments Within the Central Pasco Basin). The CCU is the thinnest of the geologic formations 
28 underlying the 200-EA-1 OU and generally exhibits fine-grained and coarse-grained sediment facies 
29 whose hydraulic prope11ies can significantly influence groundwater contaminant plume boundaries 
30 and contaminant flow through the vadose zone. The CCU fine-grained facies has a limited extent 
31 above and below the water table beneath the 200 East Area (Figure 2-6), exhibits higher retention 
32 capacity and relatively low hydraulic properties (PNNL-19277, Conceptual Models for Migration of 
33 Key Groundwater Contaminants Through the Vadose Zone and Into the Unconfined Aquifer Below 
34 the B Complex) , and has historically resulted in accumulation and lateral spread of perched water 
35 within the vadose zone in the CCU beneath high-volume discharge facilities (e.g. , ditches, ponds, 
36 and cribs). The CCU coarse-grained facies , primarily extending beneath the eastern portion of the 
37 Iimer Area, fonn part of the upper unconfined aquifer and exhibit very high hydraulic prope11ies, 
38 often creating preferential groundwater flow pathways. 

39 
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Figure 2-4. Generalized Hanford Site Stratigraphy 
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 1 
Figure 2-5. Hydrogeologic Cross-Section Locations 2 

L1 

-_ 

:· 

UstA 

., 

x' f 
i 

·}_;~ 

1/4~ x~ 1,-___ .., _________ .., X i:1 X X X X 

1.2 

•x • 
.x 

... 
200 East Area 

\ X 

Outer Area 

• Decommissioned and In Use Wells include the following well 
types as identified in the Hanford Environmental Information System: 

Boring , Groundwater Well , Hosted Lysimeter, Hosted Piezometer, 
Independent Piezometer, Instrument Boring , Lysimeter Host, 
Piezometer Host. Soil Tube , Unclassified and Vadose Well . 

D Inner and Outer Area Boundary 

W MUD Above Water Table (2013) 

1111 Basalt Above Water Table (2015) 

~ -_ -_ -~ Former Operational Boundary 

Hydrogeologic Cross Section 

-- Cross Section Line 

Cross Sections Line Buffer (100 m) 

Cross Section 1/vell Location 

VVell prefix '299-' omitted . 

Other Ground Penetrations 

In Use Well"' 

x Decommissioned Locations"' 

Seismic Lines 

Akron Road Seismic Line 

-- Canton Avenue Se ismic Line 

-- Baltimore Road Seismic Line 

-- First Street Seismic Line 

-- Fourth Street Seismic Line 

-- Seventh Street Seismic Line 

-- Twelfth Street Seismic Line \ 
1 km ;=======:::::;-~ 

0-25 O.Sm CHSGVv20170122 

List A 

299-F.33•12 9 299-E33-160 299-F.3:M98 299 · 33-225 299-E33-46 

299-E33-130 299-E33-161 299-E33-200 299-EH-226 299-E33-47 

299-E33-131 299-E33-163 299-E33-201 299-E33-229 299-E33-48 

299-E33-132 299-E33-164 299-E33-202 299-EH-231 299-E33-49 

299-E33-141 299-E33-16S 299-E33-203 299-EH-232 299-E33-57 

299-E33-142 299-E33-169 299-E33-204 299-EH-233 299-E33·61 

299-E33-143 299-E33-17 1 299-E33-205 299-EH-234 299-E33-62 

l99·E33 •144 299·E3:-!-1 79 z99.1:3:-1-z1 299·E3 :i •235 29!:I-E33-63 

299-E33-145 299-E33-180 299-83-213 299-EH-237 299-E33-64 

299-E33-146 299-E33-182 299-E33-214 299-EH-258 299-E33-65 

299-E33-147 299-E33-185 299-E33-215 299-EH-262 299-E33-77 

299-F.33-148 299-E33-186 299-F.3:i-216 299-F.33-27 299-f.3 3-78 

299-E33-150 299-E33-189 299-E33-217 299-EH-32 299-E33-8 

299-E33-151 299-F.33-190 299-E33-218 299-F.33-334 299-F.33-92 

299-E33 -1 53 299-E33-191 299-E33-2El 299-EH-337 C3104 

299-E33-154 299-E33-192 299-83-220 299-E33-338 

299-E33-1SS 299-E33-193 299-E33-221 299-EH-339 

299-E33-158 299-E33-195 299-E33-223 299-EH-41 

299-E33-159 299-E3 3-196 299-E33-224 299-E33-45 



DOE/RL-2016-58, DRAFT A 
JULY 2018 

1 • Hanford formation: Present throughout the Central Plateau and fonns the thickest geologic unit 
2 beneath the 200 East Area (Figures 2-6 and 2-7). All 200-EA-1 OU waste sites are constructed within 
3 the Hanford formation, which consists of unconsolidated gravel, sand, and silts deposited by 
4 cataclysmic paleo-floodwater. Contaminants must pass through the Hanford fomrntion to reach 
5 the CCU or Ringold Fomrntion and the groundwater. 

6 • Holocene surficial deposits overlying the Hanford formation: Consist of recently deposited eolian 
7 (windblown) silt and sand (Figure 2-4). These surficial materials, typically extending from ground 
8 surface to 3 m (9 .8 ft) below ground surface (bgs), have been removed or reworked extensively by 
9 construction or operational activities, particularly in the Inner Area. 

10 Clastic dikes are another geologic feature found across the Central Plateau. These dikes fom1 as 
11 cross-cutting, vertically oriented fractures and have been observed outcropping on undisturbed ground 
12 surface areas as patterned networks. The source of the dikes is assumed to be sediment from the Ringold 
13 Fonnation, typically fi lled with si lt or fine sand, and found to extend tlu·ough the Hanford fonnation 
14 and Holocene to the surface (DOE/RL-2002-39, Standardized Stratigraphic Nomenclature for 
15 Post-Ringold-Formation Sediments Within the Central Pasco Basin). Under highly saturated conditions, 
16 the dikes can create preferential barriers or pathways for liquids migrating downward tlu·ough the 
17 vadose zone. 

18 Previous investigations have characterized and documented Hanford Site geology. The references listed 
19 below provide more recent geologic interpretations and nomenclature, as well as the historical basis for 
20 these interpretations. 

21 • BHI-00184, Miocene- to Pliocene-Aged Suprabasalt Sediments of the Hanford Site, South-Central 
22 Washington 

23 • DOE/RL-2002-39, Standardized Stratigraphic Nomenclature for Post-Ringold-Formation 
24 Sediments Within the Central Pasco Basin 

25 • ECF-Hanford-13-0029, Development of the Ha,?ford South Geologic Framework Model, 
26 Ha,iford Site Washington 

27 • WHC-SD-ER-TI-003, Geology and Hydrogeology of the Ha11ford Site: A Standardized Text/or 
28 use in Westinghouse Ha,iford Company Documents and Reports 

29 • WHC-SD-EN-TI-012, Geologic Setting of the 200 East Area: An Update 

30 
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1 2.4.3.2 Hydrogeology 
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2 Elements of Central Plateau hydrogeology important to the 200-EA-l OU include vadose zone 
3 stratigraphy, vadose zone thickness, perched water, depth to groundwater (i.e. , water table elevation), 
4 presence of mud and basalt surfaces above the water table, and groundwater flow direction. 

5 The hydrostratigraphic units of interest, from. oldest to youngest, include the Saddle Mountain Basalt 
6 (base of the unconfined aquifer) , the Ringold Formation (including the Ringold Formation lower mud 
7 unit [RLM], where present), the CCU, and the Hanford formation. The vadose zone is ~80 m (262 ft) 
8 thick in the 200 East Area, with a localized area of perched water near the B-BX-BY Tank Farms. 
9 The unconfined aquifer water table lies within either the Hanford formation, Ringold Formation, or CCU 

10 (Figures 2-6 and 2-7) (PNNL-12261, Revised Hydrogeology for the Suprabasalt Aquifer System, 
11 200-East Area and Vicinity, Hanford Site, Washington) . Groundwater in the unconfined aquifer generally 
12 flows from upland areas in the west, and southwest toward the Columbia River to the north and east, 
13 which is the regional discharge area (DOE/RL-20 16-67, Hanford Site Groundwater Monitoring Report 
14 for 2016) . Figures 2-8 and 2-9 show the water table elevation and groundwater flow direction for the 
15 Hanford Site and part of the Central Plateau, respectively. Figure 2-9 also shows the locations of the 
16 200 East Area extraction wells that are either currently used or may be used in the future to remove 
17 groundwater with elevated uranium and technetium-99 for treatment at the 200 West pump-and-treat 
18 facility (DOE/RL-2017-11 , Draft A, Removal Action Work Plan/or the 200-BP-5 Operable Unit 
19 Groundwater Extraction) . Other contaminants may also be removed from groundwater by the 
20 200 West pump-and-treat system. Section 3.2.3.2 in Chapter 3 discusses groundwater monitoring and 
21 contaminant plumes. 

12 Current and future pumping operations at 200 East Area extraction wells may impact the water table 
D elevation and groundwater flow direction. The older Ringold Formation units (e.g., RLM), which are 
24 low-permeability hydrogeologic units, and the basalt unit are present above the water table in the 
25 northeastern 200 East Area and create barriers to groundwater flow (Figures 2-8 through 2-10). 
26 Groundwater flow may also be impacted by Treated Effluent Disposal Facility (TEDF) discharges 
27 (Figures 2-8 and 2-9), which can act as a hydraulic dam, decreasing the groundwater gradient and causing 
28 slower groundwater flow rates. Extended periods of higher TEDF discharges ( as experienced in 2014 
29 and 2015) are expected due to the underground tank retrieval program (DOE/RL-2016-67, Hanford Site 
30 Groundwater Monitoring Report for 2016). The basalt surface extends above the water table in other parts 
31 of the Inner Area, creating a zero-thickness aquifer boundary; however, the basalt surface in some parts of 
32 the northern 200 East Area is fractured or has a relatively penneable flow top that can be saturated and 
33 can locally extend the lateral continuity of the unconfined aquifer (PNNL-14753 , Groundwater Data 
34 Package/or Hanford Assessments; RHO-RE-ST-12 P, An Assessment of Aquifer Intercommunication in 
35 the B Pond-Gable Mountain Pond Area of the Hanford Site). 

36 Figure 2-10 uses a 5 mm (0.2 in.) contour interval and illustrates the flat nature of the water table in the 
37 200 East Area, which occurs because the current unconfined aquifer water tab le is present in highly 
38 pem1eable Hanford and CCU sediment and is impacted by very little recharge (SGW-58828 , Water Table 
39 Maps for the Hanford Site 200 East Area, 2013 and 2014). 

40 Natura l surface stream water sources or active drainage channels are not present in the Inner Area. 
41 Infiltration and recharge rates vary depending on the soil and vegetation ( e.g., bare surface infiltration 
42 rates exceed undisturbed mature shrub-steppe infiltration rates) . DOE/RL-2011-50, Regulatory Basis and 
43 Implementation of a Graded Approach to Evaluation of Groundwater Protection (hereinafter referred to 
i4 as the graded approach document) provides further discussion on the infiltration and recharge rates across 
is the Hanford Site. 
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 1 
Figure 2-8. Hanford Site Water Table and Directions of Groundwater Flow, March 2015 2 
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 1 
Figure 2-9. Central Plateau Inner Area Water Table and Directions of Groundwater Flow 2 
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 1 
Figure 2-10. 200 East Area Average Water Table, January Through December 2015 2 
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1 • ECF-HANFORD-13-0029, Development of the Hanford South Geologic Framework Model, Hanford 
2 Site, Washington 

3 • PNNL-12261 , Revised Hydrogeology for the Suprabasalt Aquifer System, 200-East Area and 
4 Vicinity, Hanford Site, Washington 

5 • PNNL-14702, Vadose Zone Hydrogeology Data Package f or Hanford Assessments 

6 2.4.3.3 Central Plateau Geographic Provinces 
7 The graded approach document (DOE/RL-2011-50) describes the conceptual model for Central Plateau 
8 vadose zone fate and transport and provides the framework for future 200-EA- l OU geologic discussions. 
9 To develop a reasonable and representative range of site hydrostratigraphic profiles for the Central 

10 Plateau, the graded approach document identified five areas that best define unique and representative 
11 hydrogeologic columns. Figure 2-11 illustrates three of these areas ( designated as provinces A, B, and E), 
12 that are relevant to the 200-EA-1 OU . 
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Figure 2-11 . 200 East Area Geographic Provinces Represented by Unique Hydrogeologic Columns 

Figure 2-12 presents the respective hydrogeologic columns using these provinces and the information 
discussed in Section 2.4 .3 .1 and Figures 2-6 and 2-7. Figure 2-12 illustrates the lithologic heterogeneities 
within the provinces. Measurement of the hydrogeochemical properties (e.g. , sediment chemistry, 
sediment physical properties, and pore water chemistry) contributes to the understanding of contaminant 
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1 transport and attenuation, and supports transport model parameterization. Site-specific information is 
2 considered when evaluating the nature and extent of contamination (Section 3.3 in Chapter 3). 
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1 2.4.4 Environmental Resources 

2 The Hanford Site supports a biological community typical of a cool desert or a shrub-steppe environment. 
3 The ecological setting has been characterized using data from numerous inventories of plant and wildlife 
4 species and ecological characterizations, including the fo llowing: 

5 • The Nature Conservancy of Washington sitewide geographic information system-based 
6 plant community mapping for areas outside the Hanford Site boundaries and mammal, bird, reptile, 
7 amphibian, insect, and plant biodiversity surveys between 1994 and 1998 (Pabst, 1995, Biodiversity 
8 Inventory and Analysis of the Hanford Site, 1994 Annual Report; Soll and Soper, 1996, Biodiversity 
9 Inventory and Analysis of the Hanford Site, 1995 Annual Report; Hall, 1998, Biodiversity Inventoty 

10 and Analysis of the Hanford Site, 1997 Annual Report; Soll et al., 1999, Biodiversity Inventory and 
11 Analysis of the Hanford Site, Final Report 1994-1999) 

12 • 200 Area ecological data compilation (PNNL-1 3230, Hanford Site Environmental Report for 
13 Calendar Year 1999; PNNL-13331 , Population Characteristics and Seasonal Movement Patterns of 
14 the Rattlesnake Hills Elk Herd- Status Report 2000; PNNL-13487, Hanford Site Environmental 
15 Report for Calendar Year 2000; and PNNL-13745, Hanford Site Ecological Quality Profile) 

16 • Hanford biological resources management plan, which provide strategies and management actions 
17 necessary to sustain Hanford Site biological resources, including the protection of species and 
18 habitats of state and federal concern (DOE/RL-96-32, Hanford Site Biological Resources 
19 Management Plan) 

20 • Hanford Site bird species (WHC-EP-0402, Status of Birds at the Hanford Site in 
21 Southeastern Washington) 

22 • Hanford Site vascular plants (PNNL-13688, Vascular Plants of the Hanford Site) 

23 • 200 Area facilities vegetative communities characterization (WHC-SD-EN-TI-216, Vegetation 
24 Communities Associated with the JOO-Area and 200-Area Facilities on the Hanford Site) 

25 The following sections describe the animals and plants relevant to the 200-EA-l OU. Section 3.11 in 
26 Chapter 3 describes federal and state requirements related to species such as swallows that are not 
27 discussed in this section. 

28 2.4.4. 1 Animals 

29 Federally listed endangered or threatened birds, mammals, reptiles, amphibians, or invertebrates are not 
30 known to occur on the Hanford Site. However, the ferruginous hawk (Buteo regalis) has been listed as 
31 threatened by Washington State and may occur on the Central Plateau (2015 environmental report 
32 [DOE/RL-2016-33]). CHPRC-01311, Tier 2 Risk-Based Soil Concentrations Protective of Ecological 
33 Receptors at the Hanford Site (hereinafter referred to as the Tier 2 wildlife PRGs report), presents the 
34 framework for deriving risk-based concentrations in soil for use in evaluating ecological risk and 
35 identifies representative species used in Hanford Site risk assessments. The following resident receptor 
36 species are relevant to the 200-EA-1 OU, which include a range of feeding guilds, toxicological 
37 sensitivities, and mobilities (e.g., homerange 1): 

38 • Great Basin pocket mouse (Perognathus parvus) 

39 • Badger (Taxidea taxus) 

1 Homerange is generally defined as the area where an animal lives, defends territory, feeds, and breeds. 
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1 • Deer mouse (Peromyscus maniculatus) 

2 • Northern grasshopper mouse ( Onychomys leucogaster) 

3 • California quail (Callipepla californica) 

4 • Red-tailed hawk (Buteo jamaicensis) 

5 • Western meadowlark (Sturnella neglecta) 

6 • Killdeer (Charadrius vociferus) 

DOE/RL-2016-58, DRAFT A 
JULY 2018 

7 Although they are part of the Central Plateau food web, the Tier 2 wildlife PR Gs report (CHPRC-01311) 
8 did not develop soil screening levels for reptiles or amphibians due to a lack of effects data (i.e. , toxicity). 

9 Animal burrowing behavior is also relevant for its potential to result in exposure to and migration of 
10 subsurface contamination. Badgers are the deepest burrowing mammal at the Hanford Site, with 
11 maximum burrow depths of 2.3 m (7.5 ft) bgs. Badgers have been implicated several times for tunneling 
12 into Central Plateau inactive burial grounds in search of prey (e.g., mice and ground squirrels). Burrow 
13 depths for other mammals did not reach > 140 cm ( 4.6 ft) bgs. Harvester ants (Pogonomyrmex owyheei) 
14 are a common invertebrate resident species that has been implicated in the uptake of radionuclides from 
15 several 200 East Inner Area landfills. The maximum documented burrowing depth of harvester ants at 
16 the Hanford Site, and the depth from which ants can excavate and bring material to the surface, is 
17 270 cm (8.9 ft) bgs, with only trivial excavations >244 cm (8.0 ft) bgs (CHPRC-00651, Draft B, 
18 Evaluation ofBiointrusion Depths at the Hanford Site for Protection of Ecological Receptors). Animals 
19 (burrowing and nonburrowing) may also mobilize contamination through other activities including 
20 feeding on contaminated food items, spreading contaminated feces and urine, and creating contaminated 
2 1 nesting material. Section 2.4.4 lists the documents providing additional information on the species 
22 mentioned in this discussion and other animals found in the Central Plateau Inner Area. 

23 2.4.4.2 Plants 
24 More than 100 plant species have been documented in Hanford Site native stands (PNNL-13688, 
25 Vascular Plants of the Hanford Site). Two plant species, Umtanum desert buckwheat (Eriogonum 
26 codium) and White Bluffs bladderpod (Physaria douglasii sp. tuplashensis) are listed as federally 
27 threatened but are not known to occur in the Central Plateau Inner Area. No other plants known to 
28 occur on the Hanford Site are currently on the federal endangered and threatened species list 
29 (2015 environmental report [DOE/RL-2016-33]). The following species have been listed as threatened 
30 by Washington State and may occur in the Central Plateau Inner Area: 

31 • Great Basin gilia (Aliciella [Gilia] leptomeria) 

32 • Rosy pussypaws (Cistanthe [Calyptridium] rosea) 

33 • Desert dodder (Cuscuta denticulata) 

34 • Loeflingia (Loeflingia squarrosa) 

35 The following species have been listed as sensitive by Washington State and may occur in the Central 
36 Plateau Inner Area (2015 environn1ental report [DOE/RL-2016-33]): 

37 • Coyote tobacco (Nicotiana attenuata) 

38 • Dwarf evening primrose (Eremothera pygmaea) 

39 • Gray cryptantha (Cryptantha leucophaea) 

40 • Piper's daisy (Erigeron piperianus) 

2-26 



1 • Small-flower evening-primrose (Eremothera minor) 

2 • Suksdorf s monkey flower (Erythranthe suksdorfii) 

3 • Thompson ' s sandwo1t (Eremogone franklinii var. thompsonii) 

DOE/RL-2016-58, DRAFT A 
JULY 2018 

4 The Central Plateau Inner Area does not contain any Washington State plant community element 
5 occurrences (i.e. , priority ecosystems) or significant or rare habitat areas (DOE/RL-96-32, Hanford Site 
6 Biological Resources Management Plan). Disturbed plant communities are primarily the result of 
7 mechanical disturbance or range fires and are revegetated with native species in accordance with 
8 DOE/RL-2011-116, Hanford Site Revegetation Manual . Section 2.4.4 provides a list of documents 
9 providing additional information on Hanford Site plant species. 

10 Plants have the potential to affect biomobilization of subsurface contamination through root uptake, 
11 trans location, and detrital decomposition. Shrubs are the deepest rooting plants, with depths to 300 cm 
12 (9.8 ft) for antelope bitterbrush (Purshia tridentate), a species with a very limited distribution in the 
13 Central Plateau. The two most abundant shrub species, big sagebrush (Artemisia tridentata) and grey 
14 rabbitbrush (Chrysothamnus nauseosus) , do not have roots deeper than 250 cm (8.2 ft) bgs. The deepest 
15 rooted forb, Russian thistle (Sa/sofa kali) , had a maximum root depth of 240 cm (7.9 ft) bgs. Other forbs 
16 and grasses had rooting depths of <220 cm (7.2 ft) bgs (CHPRC-00651 , Draft B). 

17 Vegetative cover also affects precipitation infiltration and groundwater recharge rates. DOE/RL-96-32, 
18 Hanford Site Biological Resources Management Plan, describes Hanford Site vegetative cover types, 
19 and the graded approach document (DOE/RL-2011 -50) provides further information on Hanford Site 
20 infiltration and recharge rates. 

'21 
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3 Initial Evaluation 
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• 

2 This chapter summarizes the current understanding of 200-EA-l OU site conditions, including the 
3 nature and extent of contamination and the adequacy of existing information to support RFI/CMS/RI/FS 
4 decisions. 

5 Based on existing information, anticipated future land and groundwater use, and potential receptor 
6 exposures, existing conditions were assessed to develop a preliminary CSM and to estimate the range of 
7 conditions that may be encountered during future characterization programs. The site-specific workshop 
8 evaluations presented in Appendix C and the preliminary CSM, risk evaluation, and potential response 
9 actions described in this chapter were used to identify 200-EA- l OU data needs, which are presented in 

10 Chapter 4. Table 3-1 provides an overview of the chapter organization. 

Table 3-1. Organization of Chapter 3 Sections and Supporting Appendices 

Section/ Appendix Element Addressed 

Sections 3. l through 3.3 Existing cond itions 

Sections 3.4 through 3.7 Potential contaminant exposure 

Sections 3.8 through 3.9; Appendices C and D Risk characterization 

Sections 3. lO through 3. l 3; Appendix E Potential response act ions 

11 3.1 Contaminated Media 

l2 The 200-EA-l OU waste sites conveyed or received waste and process liquids, resulting in the following 
l 3 types of contaminated media that may pose a risk to HHE: 

14 • Soil: Surface and vadose zone soil contamination resulted from liquid and windblown particulate 
15 releases from 200-EA-l OU waste sites, other OU waste sites, tank farm waste management areas 
16 (WMAs), nonwaste site facility features, and site operations. While previous surveys have likely 
17 identified contaminated surface soil from past releases, unidentified contamination may exist. 
18 The 200-EA-l OU waste sites may result in contaminated biota where shallow zone (0 to 4.6 m 
19 [O to 15 ft]) contamination is present. 

20 • Solid waste and debris: The engineered structures that have been in direct contact with process 
21 waste streams ( e.g., french drains, cribs, retention basins, and valve pits) are most likely contaminated 
22 and include materials such as concrete and infiltration gravels. Internal solids (i .e., sludge) potentially 
23 remain in the valve pits and pipelines. In addition, the 200-EA-1 OU waste sites include solid waste 
24 disposal and handling sites (e.g. burial grounds, burial vaults, dumping areas, and storage areas) that 
25 contain solid waste and debris. The 200-EA-l OU waste sites may also include nonsoil material that 
26 has been contaminated by past releases (e.g., railroad tracks and ties). 

27 • Residual internal liquids: Substantial residual liquid volumes are not expected at the 200-EA-l OU 
28 waste sites. Waste sites where residual liquid might be present include diversion boxes, pipelines, 
29 valve pits, and septic systems. Diversion boxes, valve boxes, and valve pits were isolated and/or filled 
30 with concrete or clean soil. Most 200-EA-l OU pipelines are short, small-diameter, gravity-drained 
31 lines that would not accumulate liquids. One pressurized pipeline system (200-E-262-PL) was 
32 isolated. Most 200-EA-1 OU septic system tanks have been abandoned and backfilled with clean fill 
33 and do not contain residual liquids, two septic system tanks are part of an active sanitary system and 
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l likely contain residual liquids, and the abandonment status of the remaining two septic system tanks 
2 is unknown. 

3 • Groundwater: Contamination in groundwater underlying the 200-EA-l OU waste sites is known to 
4 exist and will be addressed through 200-BP-5 and 200-PO-l OU response actions. Section 3.2.2.2 
5 identifies the 200-EA-l OU waste sites known or suspected to have contaminated groundwater. 
6 Section 3.3 presents additional analysis of potential ongoing or future contributions to 
7 groundwater contamination. 

8 Section 2.3 provides general descriptions of the 200-EA-l OU waste site types, and the 200-EA-l scoping 
9 document (SG W-60540) describes potential contamination at individual waste sites. 

10 3.2 Previous Investigations and Monitoring Activities 

11 This section summarizes previous investigation and monitoring activities relevant to the 200-EA-l OU 
12 waste sites. Most activities involving current 200-EA-1 OU waste sites were conducted when the waste 
13 sites were part of other OUs (Figure 1-2 in Chapter 1 ). Information from previous investigations and 
14 monitoring programs is presented in the 200-EA-l scoping document (SGW-60540) and analyzed to 
15 identify the nature and extent of contamination (Section 3.3). This section also provides an overview of 
16 the groundwater contaminant plumes underlying the 200 East Area. 

17 3.2.1 Previous Investigations 
18 This section lists source documents that identify the previous evaluations and investigations relevant 
19 to 200-EA-l OU waste sites. These evaluations and investigations were conducted before the Centra l 
20 Plateau Inner Area cleanup principles and associated decision criteria were developed (Section 1.3.2 in 
21 Chapter 1). Therefore, the remedial action objectives (RAOs), removal action levels, and conclusions 
22 presented in these source documents are not applicable to Central Plateau current or anticipated future 
23 land use (Section 3.5). The following discussion summarizes previous investigations: 

24 3.2.1.1 Area Focused Investigations 
25 Area focused investigations were initiated following the l 99 l Tri-Party Agreement (Ecology et al. , 
26 1989a) revision that occurred after the 200 Area was placed on the NPL. The investigations, which 
27 included aggregate area management studies (AAMSs) and technical baseline reports, evaluated 200 Area 
28 source terms and provided the basis for initiating CERCLA RJ/FS evaluations. Four 200 East Area source 
29 AAMSs and one groundwater AAMS were prepared. Technical baseline reports were prepared based on 
30 review of historical Hanford Site reports, engineering drawings, and site inspections. The 200-EA-l 
3 l scoping document (SGW-60540) summarizes relevant information (e.g., facility history, construction 
32 features, waste streams, and characterization information) from the following documents: 

33 • DOE/RL-92-04, PUREX Source Aggregate Area Management Study Report 

34 • DOE/RL-92-05 , B Plant Source Aggregate Area Management Study Report 

35 • DOE/RL-92-17, 200 North Aggregate Area Source A.ANIS Report 

36 • DOE/RL-92- l 8, Semiworks Source Aggregate Area Management Study Report 

37 • DOE/RL-92-19, 200 East Groundwater Aggregate Area Management Study Report 
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1 3.2.1.2 Previous CERCLA and RCRA Investigations 
2 Focused characterization activities were conducted in accordance with approved work plans to determine 
3 contaminant nature and extent, and FSs or engineering evaluation/cost analyses (EE/CA) and action 
4 memoranda were prepared to define and prioritize potential remedial alternatives. The 200-EA-l scoping 
5 document (SGW-60540) summarizes relevant information from these investigations. 

6 The fo llowing CERCLA RI/FS and RCRA closure documents provide characterization results for the 
7 current 200-EA-1 OU waste sites: 

8 • DOE/RL-2004-17, Remedial Investigation Report/or 200-CS-l Chemical Sewer Group 
9 Operable Unit 

10 • DOE/RL-2004-25, Draft A, Remedial Investigation Report/or the 200-PW-2 Uranium-Rich Process 
11 Waste Group and the 200-PW-4 General Process Condensate Group Operable Units 1 

12 • DOE/RL-2004-85, Draft A, Feasibility Study /or the 200-PW-2 Uranium-Rich Process Waste Group 
13 and the 200-PW-4 General Process Condensate Group Operable Units1 

14 • DOE/RL-2005-62, Draft A, Remedial Investigation Report/or 200-MW-l Miscellaneous Waste 
15 Group Operable Unit1 

16 • DOE/RL-2005-88, 216-A-37-1 Crib Closure Plan (D-2- 10) 2 

17 • DOE/RL-2005-89, 207-A South Retention Basin Closure Plan (S-2- 7)2 

18 • DOE/RL-2005-90, 216-A-36B Crib Closure Plan (D-2-4}2 

19 • DOE/RL-2006-11, 216-B-63 Trench Closure Plan (D-2-6) 2 

20 • DOE/RL-2008-53 , 216-A-29 Ditch Closure Plan (D-2-3}2 

21 • DOE/RL-2009-85 , Remedial Investigation Report/or the 200-PO-l Groundwater Operable Unit 
22 (200-PO-l RI report) 

23 • DOE/RL-2009-127, Draft A, Remedial Investigation Report/or the 200-BP-5 Groundwater 
24 Operable Unit1 (hereinafter referred to as the 200-BP-5 RI report) 

25 The fo llowing CERCLA documents presented the 200-EA-l OU waste site remedial action alternative 
26 evaluations but did not provide new data: 

27 • DOE/RL-2000-35, 200-CW-l Operable Unit Remedial Investigation Report 

28 • DOE/RL-2003-11, Remedial Investigation Report for the 200-CW-5 U Pond/Z Ditches Cooling 
29 Water Group, the 200-CW-2 S Pond and Ditches Cooling Water Group, the 200-CW-4 T Pond and 
30 Ditches Cooling Water Group, and the 200-SC- l Steam Condensate Group Operable Units 

31 • DOE/RL-2004-39, Draft A, 200-UR- l Unplanned Release Waste Group Operable Unit Remedial 
32 Investigation/Feasibility Study Work Plan and Engineering Evaluation/Cost Analysis1 

1 Draft document cited because Rev. 0 was not completed at the time this work plan was prepared . 

2 Closure plan unapproved and not included in the Permit (WA7890008967) at the time that this work plan 
was prepared. 
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• DOE/RL-2005-63, Feasibility Study for the 200-CS-l Chemical Sewer Group Operable Unit 

2 • DOE/RL-2005-64, Proposed Plan for 200-CS-l Chemical Sewer Group Unit 

3 • DOE/RL-2008-38 , Draft A, Remedial Investigation/Feasibility Study Report for the 200-MW-l 
4 Miscellaneous Waste Sites Operable Unit3 

5 • DOE/RL-2008-44, Engineering Evaluation/Cost Analysis for the 200-MG-J Operable Unit 
6 Waste Sites 

7 • DOE/RL-2008-45, Engineering Evaluation/ Cost Analysis for the 200-MG-2 Operable Unit 
8 Waste Sites 

9 • DOE/RL-2009-37, Action Memorandum for Non-Time-Critical Removal Action for 
IO 200-MG-2 Operable Unit 

11 • DOE/RL-2009-53, Removal Action Work Plan for 48 Waste Sites in the 200-MG-l Operable Unit 

12 • DOE/RL-2009-86, Action Memorandum for Non-Time-Critical Removal Action for 37 Waste Sites in 
13 the 200-MG-l Operable Unit 

14 3.2.2 Monitoring 
15 This section summarizes past and ongoing environmental monitoring that is relevant to the current 
16 understanding of the nature and extent of 200-EA- l OU waste site contamination. DOE/RL-91 -50, 
17 Hanford Site Environmental Monitoring Plan, provides additional information regarding environmental 
18 monitoring activities and governing documents. 

19 3.2.2. 1 Radiological Surveys 

20 Radiological surveys are conducted to detect surface contamination that may result from biological 
21 intrusion, windblown tumbleweeds, animal feces , waste exposed by erosion, and site maintenance. These 
22 surveys typically provide point-location measurements of gross beta/gamma activity within an area, 
23 providing an indication of the presence or absence of surface-level contamination in soil or vegetation. 
24 Routine radiological surveys are conducted at multip le locations, including the following 
25 (DOE/RL-91-50): 

26 • Inactive waste sites 

27 • Outdoor radiological control areas (including areas of known or suspected contamination deposited 
28 by tumbleweeds or other biological vectors) 

29 • Tank farm perimeters (including diversion boxes, lift stations, and vent stations) 

30 • Active or uncovered waste site perimeters (e.g., trenches, burial grounds, retention basins, ponds, 
31 and ditches) 

32 • Underground pipelines 

33 • UPRs 

34 • Road surfaces 

3 Draft document cited because Rev. 0 was not completed at the time this work plan was prepared. 
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The radiological survey results are published quarterly in HNF-SP-0665, Environmental Radiological 1 
Survey Summary, with the fourth quarter report summarizing the surveys performed that year. Fourth 2 
quarter HNF-SP-0665 reports from 2010 through 2016 were reviewed during the 200-EA-1 OU scoping 3 
process. The 200-EA-1 scoping document (SGW-60540) presents radiological survey data for individual 4 
waste sites, including indications of biomobilization (where available and relevant) and the results from 5 
SGW-60352, Field Summary Report for the 200-SW-2 Operable Unit and Central Plateau 2015 6 
Aerial Survey.  7 

3.2.2.2 Groundwater Monitoring 8 
The 200-BP-5 and 200-PO-1 Groundwater OUs are beneath the 200-EA-1 OU (Section 1.4 in Chapter 1). 9 
Groundwater in these OUs is routinely monitored to meet Atomic Energy Act of 1954 (AEA), CERCLA, 10 
RCRA, and Washington Administrative Code requirements. Figure 3-1 shows the extent of groundwater 11 
contamination in the 200 East Area. DOE/RL-2016-67, Hanford Site Groundwater Monitoring Report 12 
for 2016, describes the major groundwater contaminant plumes and their likely sources.  13 

 14 
Note: Modified from DOE/RL-2016-67, Hanford Site Groundwater Monitoring Report for 2016. 15 

Figure 3-1. 200 East Area Groundwater Contaminant Distribution 16 
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The 200-PO-1 OU includes groundwater and contaminant plumes beneath the south and southeastern 
2 portions of the 200 East Area. Observed 200-PO-l OU contamination has resulted largely from 
3 PUREX Plant and B Plant liquid waste that was discharged to cribs, ponds, and trenches. The liquid 
4 waste included tritium, iodine-129, and nitrate, which form the three major contaminant plumes in the 
5 200-PO-1 OU. Strontium-90, technetium-99, and uranium form smaller contaminant plumes; volatile 
6 organic compounds (VOCs) are present but do not exceed maximum contaminant levels (MCLs). 
7 The 200-PO-l RI report (DOE/RL-2009-85) identified the following 200-EA-1 OU waste sites as 
8 potential sources of 200-PO-l OU contamination: 

• 216-A-3 Crib • 216-A-l 9 Trench • 2 l 6-A-36A Crib 

• 216-A-6 Crib • 216-A-20 Trench • 216-A-36B Crib 

• 216-A-9 Crib • 216-A-27 Crib • 216-A-37-1 Crib 

• 216-A-10 Crib • 216-A-29 Ditch • 216-A-37-2 Crib 

• 216-A-l 8 Trench • 216-A-30 Crib • 216-A-45 Crib 

9 Monitoring for the 200-PO- l OU includes AEA and CERCLA requirements for more than 50 wells 
10 (near-field area) for contaminants of concern (COCs), supporting constituents; and RCRA interim status 
11 groundwater monitoring at the 216-A-29 Ditch, 216-A-36B Crib, and 216-A-37-l Crib (200-EA-l OU 
12 TSDunits) . 

13 The 200-BP-5 OU includes groundwater and contaminant plumes beneath the northern half of the 
14 200 East Area. Observed 200-BP-5 OU groundwater contamination resulted largely from liquid waste 
15 generated by B Plant and associated facilities and then discharged to cribs, ponds, and trenches. 
16 The liquid waste contained nitrate, iodine-129, and technetium-99, which form the major contaminant 
17 plumes in the 200-BP-5 OU. Smaller plumes of uranium, cyanide, strontium-90, and tritium are also 
18 present in the 200-BP-5 OU. The 200-BP-5 RI report (DOE/RL-2009-127, Draft A) identified the 
19 following 200-EA-l OU waste sites as sources of 200-BP-5 OU contamination: 

• 216-B-2-1 Ditch • 216-B-12 Crib • 216-C-l Crib 

• 216-B-2-2 Ditch • 216-B-62 Crib 

20 Monitoring for the 200-BP-5 OU includes AEA and CERCLA requirements for more than 90 wells 
21 for COCs and supporting constituents; and RCRA interim status groundwater monitoring at the 
22 216-B-63 Ditch (a 200-EA-l OU TSD unit) . Section 3.3 presents a more detailed analysis of potential 
23 200-EA-1 OU groundwater impacts . 

24 3.2.3 Stabilization and Modification Activities 
25 The majority of 200-EA-1 OU waste sites have been surface stabilized to mitigate potential exposure and 
26 spread of contamination. Surface stabilization typically involved covering an area with 15 to 30 cm 
27 (6 to 12 in.) of gravel, sand, or clean soil (sometimes over a biobarrier) after routine radiological surveys 
28 identified surface-level contamination. Other 200-EA-1 OU waste sites have undergone more extensive 
29 structural isolation and modification in addition to being surface stabilized. Isolation and modification 
30 included scraping/consolidating contaminated soil, backfilling sites, cutting/capping vent risers and waste 
31 distribution pipes, concrete capping of cribs, and various other site-specific activities. For seven septic 
32 system tanks, activities included pumping liquids, flushing, and filling the tank with sand and gravel. 
33 The 200-EA- l scoping document (SGW-60540) provides information on specific site stabilization and 
34 modification activities performed. 
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2 This section summarizes the current understanding of the nature and extent of 200-EA-l OU waste site 
3 contamination, which was developed based on the investigation and monitoring activities described in 
4 Section 3.2 and information presented in the 200-EA-1 scoping document (SGW-60540) . This section 
5 supports preliminary CSM development, risk assessment, cleanup action evaluation, and data 
6 needs identification. 

7 The extent of 200-EA-1 OU contamination ranges from small areas (e.g., 0.3 m by 0.3 m [l ft by 1 ft] 
8 depressions) that received solid waste construction debris, resulting in limited shallow vadose zone 
9 contamination (<4.6 m [15 ft] bgs), to larger areas that received up to 296 billion L (78 billion gal) of 

10 liquid effluent, resulting in contamination deeper than 4.6 m (15 ft) bgs with possible groundwater 
11 impacts. The 200-EA- l OU contamination includes radionuclide and chemical constituents (i.e., metals, 
12 inorganic cations, strong mineral acids and bases, petroleum hydrocarbons, VOCs, and semivolatile 
13 organic compounds [SVOCs]). Section 3.4 describes preliminary contaminant of potential concern 
14 (COPC) development. The 200-EA-l scoping document (SGW-60540) evaluates and provides 
15 information on the history, potential contaminants, and existing characterization data for each waste site. 
16 The 200-EA-l scoping document and Table 2-1 in Chapter 2 of this work plan present information on the 
17 waste streams associated with the 200-EA-1 OU. 

18 To simplify the presentation of contaminant distribution and to focus the Chapter 4 data needs assessment 
19 on waste sites with common hydrogeology, similar plant processes, and simi lar expected contaminants, 
20 the 200-EA-l OU waste sites were separated into the following groups: 

21 

22 

23 

24 

25 

26 

• 
• 
• 
• 
• 
• 

A Tank Farms 

B Tank Farms 

B Plant 

Hot Semiworks 

PUREX Plant 

Miscellaneous 

27 Table 3-2 lists 200-EA-l OU waste sites with their associated group, and Figures 3-2 through 3-8 show 
28 the 200-EA-l OU waste site locations within each group. 

29 The potential depth of vadose zone contamination and the potential for groundwater impacts were 
30 evaluated for each waste site using a variety of methods, including the fo llowing: 

31 • Reviewing available waste site vadose zone data summarized in the 200-EA-l scoping document 
32 (SGW-60540). 

33 • Reviewing underlying groundwater OU RI reports (200-PO-l RI report [DOE/RL-2009-85]; 
34 200-BP-5 RI report [DOE/RL-2009-127, Draft A]; DOE/RL-2016-67, Hanford Site Groundwater 
35 Monitoring Report/or 2016) to determine if 200-EA-1 OU waste sites had been previously identified 
36 as known or potential contributors to groundwater contamination (Section 3.2.2.2). 
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l • Reviewing available groundwater monitoring data near 200-EA-1 OU waste sites for the presence or 
2 absence of select contaminants during or shortly after the waste site operations. (Note: Groundwater 
3 impacts could not always be attributed to specific 200-EA-l OU waste sites due to changes in 
4 groundwater gradient and flow direction, decreases in the 200 East Area water- level elevations, and 
5 200-EA-l OU waste site proximity to tank fann WMAs or high-volume liquid waste disposal sites 
6 that are not part of the 200-EA-l OU.) 

7 • Estimating the pore volume disposed to liquid waste disposal and handling sites where liquid effluent 
8 disposal volumes were available ( e.g. , cribs, ditches, and trenches) (ECF-200EA1- I 7-0066, Pore 
9 Volume Calculation - 200-EA-l OU Liquid Waste Disposal Sites) . 

l O • Analyzing and assigning potential depths of vadose zone contamination for each 200-EA- l OU waste 
11 site as follows: 

12 - Shallow vadose zone contamination: Sites where potential site contamination is only expected 
13 to reside >4.6 m ( 15 ft) bgs ( e.g., liquid and solid waste disposal and handling sites constructed 
14 entirely >4.6 m (15 ft] bgs that received incidenta l or no liquid discharge). 

15 - Partial-thickness vadose zone contamination: Sites where potential site contamination is 
16 expected to be present >4.6. m (15 ft) bgs but does not likely extend to the water table ( e.g., liquid 
17 waste disposal and handling sites that received <0.5 pore volumes of liquid discharge and sites 
18 with features extending <4.6 m (15 ft] bgs). Contamination may also be present at depths <4.6 m 
19 ( 15ft)bgs. 

20 Full-thickness vadose zone contamination: Sites where potential site contamination is expected 
21 to be present >4.6 m ( 15 ft) bgs and may potentially extend to the water tab le with possible 
22 historical or ongoing groundwater impacts (e.g. , liquid waste disposal and handling sites that 
23 received >0.5 pore volumes of liquid discharge or sites that were identified in the 200-PO- l RI 
24 report [DOE/RL-2009-85) or the 200-BP-5 RI report [DOE/RL-2009-127, Draft A] as potential 
25 sources of groundwater contamination) . Contamination may also be present at depths <4.6 m 
26 (15 ft) bgs. 

27 Table 3-2 summarizes the potential relative depths of vadose zone contamination by group and waste site. 
28 Tables in subsequent sections summarize the lines of evidence available to support the relative depth of 
29 vadose zone contamination for each waste site. 

30 3.3.1 Nature and Extent of Contamination for 200-EA-1 Operable Unit Waste Sites 
31 in the A Tank Farms Group 

32 The A Tank Farms group waste sites are located in the southeastern portion of the 200 East Area and 
33 include liquid waste disposal and handling cribs, ditches, trenches, retention basins, pipelines, and septic 
34 systems; a sol id waste disposal and handling dumping area; and UPRs (Figure 3-2). These sites primarily 
35 handled waste generated by the PUREX Plant. Sections 2.1 and 2.2 in Chapter 2 discuss PUREX Plant 
36 operations and associated waste streams. The 200-EA- l scoping document (SGW-60540) provides 
37 information on waste streams re levant to each 200-EA-1 OU waste site. 
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Table 3-2. 200-EA-1 OU Waste Sites by Group and Potential Relative Depth of Vadose Zone Contamination 

Relative Depth of 200-EA-1 OU Group 

Vadose Zone A Tank Farms B Tank Farms B Plant Hot Semiworks Plant 
Contamination* (Section 3.3.1) (Section 3.3.2) (Section 3.3.3) (Section 3.3.4) 

Shallow 200-E-27 dumping area 200-E-121 (UPR-solid) 200-E-26 (UPR-liquid) 200-E-249-PL pipeline 

200-E- l 25 (UPR-solid) 200-E-292 dumping area 200-E-l l 7 (UPR-solid) 200-E-251-PL pipeline 

200-E-276-PL pipeline UPR-200-E-43 (UPR-liquid) 200-E-1 23 (UPR-solid) 200-E-293 foundation 

200-E-287 (UPR-solid) UPR-200-E-89 (UPR-solid) 200-E- l 29 (UPR-solid) 200-E-294 foundation 

207-A-NORTH Retention Basin U PR-200-E-144 (UPR-solid) 200-E-l 30 (UPR-solid) 291-C-l Burial Ground 

207-A-SOUTH Retention Basin 200-E-297 dumping area UPR-200-E-37 (UPR-solid) 

UPR-200-E-66 (UPR-solid) 207-B Retention Basin UPR-200-E-98 (UPR-solid) 

UPR-200-E-99 (UPR-solid) 216-B-59B Retention Basin 

UPR-200-E-143 (UPR-solid) UPR-200-E-64 (UPR-solid) 

UPR-200-E-69 (UPR-liquid) 

Part ial thickness 200-E-262-PL pipeline 216-B-51 french drain 200-E-25 french drain HSVP valve pit 

216-A-l Crib 2607-EF septic syste m 200-E- l 42 depression 216-C-4 Crib 

216-A-34 Ditch 2607-E9 septic system 200-E-209-PL pipeline 216-C-5 Crib 

216-A-40 Reten tion Basin 216-B-I0B Crib 216-C-7 Crib 

216-A-41 Crib 216-B-59 Trench 200-E-252-PL pipeline 

216-A-42 Retention Basin 218-E-7 burial vault 200-E-4 french drain 

2607-EA septic system 2607-E3 septic system 200-E-4 l (UPR-solid) 

2607-£12 septic system 200-E-57 (UPR-liquid) 

UPR-200-E-2 l (UPR-liquid) 201 -C process unit 

UPR-200-E-29 (UPR-liquid) 291-C process unit 

2607-£5 septic system 

2607-E7 A septic system 

2607-E7B septic system 

Full thickness 216-A-6 Crib None 216-8-2-1 Ditch 200-E-56 (UPR-liquid) 

2 I 6-A-18 Trench 216-B-2-2 Ditch 209-E-WS-2 french drain 

216-A-19 Trench 216-B-2-3 Ditch 216-C-l Crib 

216-A-20 Trench 216-8-l0A Crib 216-C-2 injection/reverse well 

216-A-29 Ditch 216-B-12 Crib 216-C-3 Crib 

216-A-30 Crib 216-8-55 Crib 216-C-6 Crib 

216-A-37-1 Crib 216-B-62 Crib 216-C-10 Crib 

2 l 6-A-37-2 Crib 216-8-63 Ditch 

* Relative depths of vadose zone contamination are defined as follows : 

• Shallow: Sites where potential site contamination is only expected to reside above 4.6 111 [ 15 ft] bgs. 

• Partial thickness: Sites where potential site contamination is expected to be present >4.6 m [ 15 ft] bgs but does not likely extend to the water table and may also be present at depths <4.6 m [ 15 ft] bgs. 

• Full thickness: Sites where potenti al site contamination is expected to be present >4.6 m ( 15 ft) bgs with possible groundwater impacts and may also be present at depth s <4.6 111 [ 15 ft] bgs. 

HSVP Hot Semiworks Valve Pit 

OU operab le unit 

plutonium-uranium extraction 

unpl anned release 

PUREX Plant 
(Section 3.3.5) 

200-E-13 dumping area 

200-E-124 (UPR-liquid) 

UPR-200-E-I0 (UPR-solid) 

UPR-200-E-12 (UPR-liquid) 

UPR-200-E-20 (UPR-solid) 

UP R-200-E-33 (UPR-liquid) 

200-E-43 storage area 

216-A-38-1 Crib 

2607-E6 septic system 

UPR-200-E-88 (UPR-liquid) 

200-E PD Ditch 

216-A-3 Crib 

216-A-9 Crib 

216-A-l 0 Crib 

216-A-27 Crib 

216-A-36A Crib 

216-A-36B Crib 

216-A-45 Crib 

PUREX 

UPR 

UPR-liquid 

UP R-solid 

UPR waste sites consisting of contaminated soil resulting from known or suspected overflow of cribs, pipeline leaks, leaks or spill s from railcars, and leaks or drips from equipment in storage or in transit 

UPR waste sites consisting of contaminated soil resulting from known or suspected airborne releases, airborne spread of particulate contamination, and tumbleweeds/tumbleweed fragments. 

DOE/RL-2016-58, DRAFT A 
JULY 2018 

Miscellaneous 
(Section 3.3.6) 

200-E-53 (UPR-solid) 

200-E-109 (UPR-solid) 

200-E-l l 5 (UPR-solid) 

200-E-l 39 (UPR-solid) 

UPR-200-E-l l (UPR-liquid) 

U PR-200-E-50 (UPR-solid) 

UPR-200-E-95 (UPR-solid) 

UPR-200-E-l 12 (UPR-liquid) 

200-E BP burn pit 

None 
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 1 
Figure 3-2. Location of 200-EA-1 OU Waste Sites in the A Tank Farms Group 2 
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 1 
Figure 3-3. Location of 200-EA-1 OU Waste Sites in the B Tank Farms Group 2 
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 1 
Figure 3-4. Location of 200-EA-1 OU Waste Sites in the B Plant Group 2 
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 1 
Figure 3-5. Location of 200-EA-1 OU Waste Sites in the Hot Semiworks Plant Group 2 
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 1 
Figure 3-6. Location of 200-EA-1 OU Waste Sites in the PUREX Plant Group 2 
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 1 
Figure 3-7. Location of 200-EA-1 OU Waste Sites in the Miscellaneous Group (Northeast) 2 
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 1 
Figure 3-8. Location of 200-EA-1 OU Waste Sites in the Miscellaneous Group (Southwest) 2 
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1 Table 3-3 provides current infom1ation for each waste site, including the relative depth of vadose zone 
2 contamination. The 200-PO-1 OU is primari ly beneath the A Tank Fam1s group, but a portion of the 
3 200-BP-5 OU extends to the 216-A-29 Ditch. Table 3-3 indicates which 200-EA-1 OU waste sites were 
4 identified in the 200-PO-1 RI report (DOE/RL-2009-85) as known or potentia l contributors to 
5 groundwater contamination. The 200-BP-5 RI report (DOE/RL-2009-127, Draft A) did not identify 
6 any waste sites in this group as known or potential contributors to groundwater contamination. 

Table 3-3. Summary of 200-EA-1 OU Waste Sites in the A Tank Farms Group 

Waste Site Waste Site Description Current Waste Site Understanding• 

200-E-27 Inactive above ground dumping Potential for only sl,al/ow vadose zone contamination based 
dumping area area; used to store and cut lead on the following: Site received no liquid discharge; site 

and to store equipment and other contamination (e.g. , lead cuttings) makes it unlikely that 
materia l; isolated/ modified . contaminants migrated vertica ll y to groundwater. 

200-E- 125 UPR; already a posted Potential for only sl,al/ow vadose zone conta111i11lltion based 
(UPR-solid) contamination area when on the fo llowing: Contamination area posting; ab ence of 

discovered (no documentation documented liquid release. 
describing original release). 

200-E-262-PL Inactive underground pipeline; Potential for partillf-tJ,ickness vadose zone contllmination 
pipeline di tributed effluent among the based 011 the following: Portions of the waste site are 

216-A-42 Retention Basin constructed <6.1 m (20 ft) bgs; not a suspected contributor to 
holding cel l and transferred groundwater contamination based on absence of 
effluent out of the retention documented release.b 
basin; operated from 1977 
to 1997. 

200-E-276-PL Inactive drain pipeline; carried Potential for only sl,llllow vl/dose zone contamination based 
pipeline effluent to the 216-A-4 I Crib; on thefollowi11g: Entire site is constructed >4.6 m (15 ft) bgs; 

operated from 1968 to 1974. absence of documented release from the pipeline. 

200-E-287 UPR; contaminated windblown Potential for only sl,al/ow vl/dose zone contllminlltion based 
(UPR-solid) tumbleweed fragments. 011 the fo llowing: Contamination area posting; nature of site 

contamination (i.e., tumbleweed fragments) makes it un likely 
that contaminants migrated vert ical ly to groundwater; absence 
of documented liquid release. 

207-A-NORTH Inactive retention basin Potential for only sl,llllow vadose zone contamination based 
Retention Basi n composed of three lined concrete on tl,e following: Entire site constructed >4.6 111 (15 ft) bgs; 

storage cells; used for interim closure report for 207-A-SOUTH (and adjacent 200-EA-1 OU 
storage of 242A evaporator retention basin) identified radionuclide activity at depths 
steam condensate; operated from <4.6 m (15 ft) bgs; tritium, nitrate, and cesium-137 detected in 
1977 to 1999; isolated/modified . well 299-£25-2 during operation more likely associated with 

adjacent waste sites. 

207-A-SOUTH Inactive retention basin Potential for on~y sl,al/o w Vlldose zone contmnination based 
Retention Basin composed of three lined concrete on the fo llowing: Constructed >4.6 m (15 ft) bgs: radionuclide 

storage cell ; used for interim activity at depths <4.6 111 (15 ft) bgs (DOE/RL-2016-74); 
storage of 242A evaporator tritium, nitrate, cesium-137, and strontium-90 in 
condensate; operated from 1977 well 299-£25-2 during operation more li kely associated with 
to 1989; clean closed. adjacent waste sites. 

216-A- I Crib Inactive crib; received PUREX Potential for partilll-thickness vadose zone contamination 
cold ta1iup waste from based 011 the following: Site received 98 ,400 L (26,000 gal) of 

ovember to December 1955; liquid waste (<0.5 pore volumes of liquid discharged); portions 
i olated/ modified. con tructed to 4.6 m ( 15 ft) bgs; tritium, nitrate, cesi um- I 37, 

and strontium-90 above MCLs in well 299-£25-2 during 
operation may be associated with adjacent waste sites. 

3-18 



Waste Site 

216-A-6 Crib 

216-A-18 
Trench 

216-A-19 
Trench 

216-A-20 
Trench 

216-A-29 Ditch 

216-A-30 Crib 
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Table 3-3. Summary of 200-EA-1 OU Waste Sites in the A Tank Farms Group 

Waste Site Description Current Waste Site Understanding• 

Inactive crib; received PUREX Potential for f ull-thickness vlldose zone co11 tami11atio11 based 
steam condensate, tunnel floor on the fo llowing: Site received 3.36E+09 L (8.88E+08 gal) of 
drainage, water-filled door liquid waste (>0.5 pore volumes of liquid discharged); portions 
drainage and slug storage basin of waste site constructed to 6.4 111 (21 ft) bgs; potential 
overflow from 1955 to 1961 and contributor to groundwater contamination (DOE/RL-2009-85); 
again from 1964 to 1966; UPR-200-E-2 l and UPR-200-E-29 resulted from crib flooding 
deactivated in 1972; and overflow; tritium, nitrate, cesium-137, and strontium-90 
isolated/modified. detected above MCLs in monitoring well 299-£25-3 

during operation. 

Inact ive trench; recei ved Potential for full-thickness Vlldose zone contllminlltion based 
PUREX cold startup waste from on the fo llowing: Site received 488 ,000 L (129,000 ga l) of 
November 1955 to January 1956; liquid waste (<0.5 pore volumes of liquid discharge); potential 
isolated/modified. contributor to groundwater contamination (DOE/RL-2009-85); 

portions of the waste site are constructed to 4 .6 111 (15 ft) bgs; 
nitrate, cesium- 137, and strontium-90 detected in 
well 299-E25-10 during operation (may be from 
adjacent 200-EA- l OU waste s ites [e.g., 216-A-19 and 
216-A-20 Trenches]) . 

lnacti ve trench; received Potential for full-thickness vlldose zone co11tm11i11atio11 based 
PUREX cold startup waste on the following: Site received I, 100,000 L (29 1,000 gal) of 
from November 1955 to liquid waste (>0.5 pore vo lumes of liquid discharged); portions 
December 1955; constructed to 4.6 111 (15 ft) bgs; potential contributor to 
isolated/modified. groundwater contamination (DOE/RL-2009-85); nitrate, 

cesium- 137, and strontium-90 impacts observed in monitoring 
well 299-£25-10 during operation. 

Inactive trench; received PUREX Potential for full-thickness vatlose zone co11tami,u1tio11 based 
cold startup waste and cooling on the fo llowing: Site received 961,000 L (254,000 gal) of 
water from the 216-A-34 Ditch liquid waste (>0 .5 pore volumes of liquid discharged); portions 
from November to constructed to 4.6 111 (15 ft) bgs; potentia l contributor to 
December 1955; groundwater contamination (DOE/RL-2009-85); nitrate, 
isolated/modified . cesium-137, and stronti um-90 observed in well 299-£25-10 

during operation. 

Inacti ve ditch ; conveyed PUREX Potential for /11ll-thick11ess vlldose zone contamination based 
chemical sewer waste; on the following: Site conveyed 2.96E+l l L (7.82E+ 10 gal) of 
operational from 1955 to 1991 ; liquid waste, with expected associated infiltration >0.5 pore 
isolated/modified. volumes; potential contributor groundwater contamination 

(DOE/RL-2009-85); VOCs, nitrate, hexavalent chromium, and 
radionuclides in waste site footprint detected ; triti um above 
MCL observed in monitoring well 299-£25-35 from 1989 
to 1995. 

Inactive crib; received PUREX Potential for f ull-thickness v,ulose zone co11tam i11ation based 
steam condensate from 1961 on the fo llowing: Site received 7.64E+09 L (2.02E+09 gal) of 
to 1965 and from 1970 to 1992; liquid waste (>0.5 pore volumes of liquid discharged); 
isolated/modified. potential contributor to groundwater contamination 

(DOE/RL-2009-85); nitrate and tritium detected above MCLs 
in monitoring well 299-E-25-11 during operation; VOCs, 
metals, and rad ionuclides detected in waste site footprint and 
underlying vadose zone. 
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Waste Site 

216-A-34 Ditch 

216-A-37-l Crib 

216-A-37-2 Crib 

216-A-40 
Retention Basin 

216-A-41 Crib 

216-A-42 
Retention Basin 

2607-EA 
septic system 

2607-El2 
septic system 

UPR-200-E-2 l 
(UPR-liquid) 

UPR-200- E-29 
(UPR-liquid) 
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Table 3-3. Summary of 200-EA-1 OU Waste Sites in the A Tank Farms Group 

Waste Site Description Current Waste Site Understanding" 

Inactive ditch; conveyed cooling Potential for partial-thick11ess vadose zo11e co11ta111i11atio11 
water from November 1955 to based on the following: Site conveyed 488 ,000 L (129,000 gal) 
December 1957; of liquid waste to the 216-A-19 Trench, with expected 
isolated/modified. associated infiltration of <0.5 pore volumes; nitrate, 

cesium-137, and strontium-90 detected in monitoring 
well 299-E25- IO may be associated with adjacent waste sites. 

Inactive crib; received Potentialforfull-tltick11ess vadose zone co11ta111i11atio11 based 
242A evaporator process on the following: Site received 3.68E+08 L (9 .72E+07 gal) of 
condensate via the liquid waste (>0.5 pore vo lumes of liquid discharged); 
207-A-SOUTH Retention Basin; potential contributor to groundwater contamination 
operated from 1977 to 1989; (DOE/RL-2009-85); tritium and nitrate detected above 
isolated/modified. MCLs in wells 299-E25-17, 299-E25-18, 299-E25-l 9, and 

299-E25-20 during operation; metals, nitrate, and radionuclides 
detected in site footprint and underl ying vadose zone. 

Inactive crib; received PUREX Potential for full-thick11ess vadose zone co11ta111i11atio11 based 
steam condensate; operated fro m on the following : Site received l.l0E+09 L (2.91E+08 gal) of 
1984 to 1991 ; iso lated/modified. liquid waste (>0.5 pore vo lumes of liquid discharged); portions 

constructed to 4.9 m ( 16 ft) bgs; potential contributor to 
groundwater contaminat ion (DOE/RL-2009-85); tritium 
and/or nitrate detected above MCLs in wells 299-E25-2 l , 
299-E25-22, and 299-E25-24 during operation; uranium-235 
detected in waste site footprint. 

Inactive demolished retention Potential for partial-thickness vadose zo11e co11ta111i11atio11 
basin; interim storage of cooling based on the fo llowing: Portions of the waste site are 
water and steam condensate; constructed to 4.9 m ( I 6 ft) bgs; reported bladder fai lure.b 
operated from 1968 to 1979; 
iso lated/modified. 

Inactive crib; received process Potential for partial-thick11ess vadose zone co11ta111i11atio11 
condensate; operated from 1968 based 011 the following: Site received 10,000 L (2,640 gal) of 
to 1974. liquid waste ( <0.5 pore volumes of liquid discharged). 

Inactive retention basin; held Potential for partial-thickness vadose zone co11ta111i11atio11 
PUREX cooling water and steam based on the follo wing: Al l or portions of the waste 
condensate; operated from 1978 site constructed to 7.1 m (23 ft) bgs; designed as 
to 1997; isolated/modified. a nondischarging facility. b 

Inactive septic tank and Potential for partial-thick11ess vadose zone co11ta111i11atio11 
associated down-pipe drywell; based on the following: En tire waste site is constructed >4.6 m 
received sanitary wastewater and (15 ft) bgs; waste site designed to promote infiltration; 
sewage from 1976 to 1978 and operational for - 15 years; - 350,000 L (92,470 gal) 
from 1984 to 1996; liquid discharge_b.c 
iso lated/modified. 

Active septic tanks and Potential for partial-thickness vadose zone co11ta111i11atio11 
associated drain fie lds, pipelines, based on the following: Unce1iain construction depth; waste 
seepage pit, and dosing chamber; si te designed to promote infiltration ; operational for >30 years; 
received sanitary wastewater and unknown liquid discharge volume_b.c 
sewage from 1982 to present; 
isolated/mod ified. 

UPRs; result of216-A-6 Potential for partial-thick11ess vadose zo11e co11ta111i11atio11 
(200-EA-l OU crib) overflow in based on the following: Portions of the 216-A-6 Crib are 
February 1959 and January 196 1 constructed to 6.2 m (21 ft) bgs; flooding and overflow of crib 
that flooded and contaminated by unknown volumes likel y resu lted in liquid discharge to 
area next to crib. depths >4.6 m ( I 5 ft) bgs; see 216-A-6 Crib . 
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Table 3-3. Summary of 200-EA-1 OU Waste Sites in the A Tank Farms Group 

Waste Site Waste Site Description Current Waste Site Understanding• 

UPR-200-E-66 UPR; resu lt of a 1984 Potential.for only sh(ll/ow V(ldose zone co11f(lmi11atio11 based 
(UPR-so lid) contaminated windb lown on the.following: Site contamination (i .e., windb lown 

particulate release from the parti culates) makes it unlikel y th at contaminants migrated 
216-A-42 Retention Basin vertically to groundwater; no documented liquid release. 
(200-EA-l O U waste s ite); 
iso lated/modifi ed. 

UPR-200-E-99 UPR; actua l date of Pore11rial for only shallow wulose zone co11ta111i11ation based 
(UPR-solid) potenti a l historical 011 the.fol/0111ing : Absence of documented liquid release, 

contamination unknown. 2015 and 2016 surface radiological surveys. 

UPR-200-E- 143 UPR; radiologica ll y Pore11tial.for on(v slwllmv vadose zone conta111i11atio11 based 
(UPR-solid) contaminated rabbit feces 011 the.folloivi11g: 2016 surface radiological survey; absence 

discovered in 1990; of doc umented liquid re lease; s ite contamination 
iso latecl/modi fied . (i.e., contaminated rabbit feces) makes it unl ike ly that 

contaminants migrated vertically to groundwater. 

Sources: 

DOE/ RL-92-19, 200 Easr Grou11d\l'afer Aggregate Area Ma 11age111e111 Study Repon. 

DOE/ RL-2009-85, Remedial In vestigation Report for tlte 200-PO-I Grou11d1rnter Operable Unit. 

DOE/ RL-20 I 6-74, 207 A Sou1lt Retentio11 Basin Closure Report. 

ote: SGW-60540, 2017, 200-EA -I Operable Unit Scoping, provides additional 200-EA-I OU waste site descriptions and 
informat ion. ECF-200EA 1-17-0066, Pore Volume Calculatio11 - 200-EA- I OU Liquid Waste Disposal Sites, presents the pore 
volume calcu lations and provides the sources for volume di scharged and di stance to groundwater. 

a. Availab le groundwater monitoring well data near 200-EA-I OU waste sites were reviewed for the presence or absence of 
the following principal indicator contaminants: nitrate, tritium , iodine- I 29, technctium-99, strontium-90, cesium- I 37 , and 
gross beta (liquid waste di sposa l and handling sites); s ite-specific a na lytes such as chromium , lead, total petroleum 
hydrocarbons, and VOCs (solid waste di sposal and handling s ites). 

b. Pore volume not calculated because liquid volume di scharged or waste site foo tprint was uncertain or not applicable. 

c. Construction information based on des ign documents; as-bui lt documents were unava il ab le. 

bgs 

MCL 

OU 

below ground surface 

maxim um contaminant level 

operable un it 

PUREX = plutonium-uranium extraction (process) 

UPR = unpl anned release 

VOC = vo lati le organic compound 

2 3.3.2 Nature and Extent of Contamination for 200-EA-1 Operable Unit Waste Sites 
3 in the B Tank Farms Group 

4 T he B Tank Farms group waste sites are located in the northwestern portion of the 200 East Area and 
5 inc lude liquid waste disposal and handling septic systems and a french drain ; a solid waste disposal and 
6 handling dumping area; and UPRs (Figure 3-3). These sites are primarily associated with operations 
7 adjacent to the B-BX-BY Tank Farms, which received B Plant waste, uranium and scavenged fission 
8 product waste, and in-ta nk solid ification condensate. Sections 2.1 and 2.2 in Chapter 2 discuss relevant 
9 waste streams and B Plant operations, respective ly. The 200-EA- l scoping document (SGW-60540) 

10 provides information on waste streams relevant to each 200-EA- l OU waste site. 

I I Table 3-4 provides current information for each waste site, including relative depth of vadose zone 
12 contamination. B Tank Fam1s group waste sites are adjacent to high-volume 200-DV-l OU liquid 
13 disposal sites (Figure 1-3) (DOE/RL-2011 -102, Remedial In vestigation/Feasibility Study and 
14 RCRA Facility Investigation/Corrective Measures Study Work Plan.for the 200-DV-l Operable Unit). 
15 The 200-B P-5 OU is beneath the B Tank Farms group. The 200-BP-5 R[ report (DOE/RL-2009-127 , 
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1 Draft A) did not identify any waste sites in this group as known or potential contributors to 
2 groundwater contamination. 

Table 3-4. Summary of 200-EA-1 OU Waste Sites in the B Tank Farms Group 

Waste Site Waste Site Description Current Waste Site Understanding" 

200-E-l 2 l UPR; identified in 1996 Potential for only shallow vadose zone contamination based on the 
(UPR-so lid) or 1997; con taminat ion following: Prior characteri zation; surface radiological surveys; s ite 

spread through the top of contamination (i.e. , airborne releases) makes it unlikely that 
a containment tent; contaminants migrated vertica ll y to groundwater; no documented 
iso lated/stabi lized . liquid discharge. 

200-E-292 Dumping area; subsurface Potential for only shallow vadose zone contamination based on the 
dumping area debris; unknown timeframe following: Prior characterization and surface radiological surveys; 

for active dumping. si te waste (i .e., construction/demolition debris,) makes it unlikel y 
that contaminants migrated vertically to groundwater; no 
documented liquid discharge. 

216-B-5 1 [nacti ve; received Potential for partial-thickness vadose zone co11tami11atio11 based on 
french drain scavenged tributyl the following: Site received l ,000 L (264 gal) of liquid waste 

phosphate process waste (<0.5 pore vo lumes of liquid di scharged); entire si te constructed 
from January 1956 to >4.6 m (I 5 ft) bgs; nitrate detected above MCLs in monitoring 
January 1958. well 299-£33- 11 during operation may be associated with adjacent 

waste si tes. 

2607-£9 In act ive septic tank and Potential for partial-thickness vadose zone co11ta111i11atio11 based on 
septic system drain fie ld; received sanitary the following: Waste site designed to promote infiltration; operated 

wastewater and sewage >40 years; construction details not located; unknown liquid 
from 1951 to at least 1993; discharge vo lume; no groundwater quality data during operation; 
isolated/stabi Ii zed. nitrate, uranium, and technetium-99 detected above MCLs in 

monitoring well 299-£33-338 may be associated with adjacent 
waste sites_b,c 

2607-EF Inactive steel septic tank; Potential for partial-thickness vadose zone co11tambtatio11 based on 
septic system received san itary the following: Construction details uncertain, portions may be 

wastewater and sewage; constructed <4.6 m ( 15 ft) bgs; waste site designed to promote 
likely in service from 1951 infiltration; operated ~20 years; unknown liquid discharge vo lume; 
to 1970. no groundwater quality data during operation ; iodine-129, 

nitrate, uranium, and technetium-99 detected above MCLs in 
well 299-£33-43 may be assoc iated with adjacent waste sites_b.c 

UPR-200-E-43 UPR; pump liquid dripped Potential fo r only slwllow vadose zone co11tami11atio11 based on the 
(UPR-liquid) on the road during transport following: Nature of rel ease; limited volume of contamination 

in January 1972. makes it unlike ly that it migrated ve1iically to groundwater. 

UPR-200-E-89 UPR; airborne paiiiculates, Potential for only shallow vadose zone co11taminatio11 based on the 
(UPR-solid) contaminated tumbleweeds, fo llowing: Nature of site contamination makes it unlikely that 

and concrete drill pads; contaminants migrated vertically to groundwater; no documented 
iso lated/stabilized. liquid discharge. 

UPR-200-E- 144 UPR; ~ 10 ha (~25 ac) of Potential for only shallow vadose zone co11ta111i11atio11 based on the 
(UPR-solid) pa1iiculate surface following: Prior characteri zation; site contamination (surface 

contamination; first particulates) makes it unlikel y that contami nants migrated ve1iically 
documented in 1991 ; to groundwater; no documented liquid discharge; nitrate, 
isolated/stabi Ii zed. technetium-99, and uran ium detected above MCLs in monitoring 

well s located within the waste site are more likely from adjacent 
waste site sources. 
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Table 3-4. Summary of 200-EA-1 OU Waste Sites in the B Tank Farms Group 

Waste Site Waste Site Description Current Waste Site Understanding• 

Note: SGW-60540, 2017, 200-EA-I Operable Unit Scoping, provides additional 200-EA- I OU waste site descriptions and 
infom1ation . ECF-200EA 1- 17-0066, Pore Vo lume Calculation - 200-EA- I OU Liquid Waste Disposal Sites, presents the pore 
volume calculations and provides the sources fo r volume di scharged and distance to groundwater. 

a. Available groundwater monitoring well data near 200-EA- I OU waste sites were reviewed for the presence or absence of the 
following principal indicator contaminants: nitrate, tritium, iodine-I 29, technetium-99, strontium-90, cesium-I 37, and gross 
beta (liquid waste di sposa l and handling sites); site-specific analytes such as chromium, lead, total petroleum hydrocarbons, 
and volatil e organic compounds (solid waste disposa l and handling si tes). 

b. Pore volume not calcul ated because liquid volume di scharged or waste site footprint was uncertain or not applicable. 

c. Construction infom,ation based on design documents because as-built documents were unavailabl e. 

bgs 

MCL 

below ground surface 

max imum contaminant level 

OU 

UPR 

operab le unit 

unplanned release 

2 3.3.3 Nature and Extent of Contamination for 200-EA-1 Operable Unit Waste Sites 
3 in the B Plant Group 
4 The B Plant group waste sites are located in the southwestern portion of the 200 East Area and include 
5 liquid waste disposal and handling cribs, ditches, a trench, french drains , retention basins, pipelines, and 
6 a septic system; a solid waste disposal and handling burial vault/pit; and UPRs (Figure 3-4). These sites 
7 primarily handled waste generated by B Plant. Sections 2.1 and 2.2 in Chapter 2 discuss relevant waste 
8 streams and B Plant operations, respectively. The 200-EA-l scoping document (SGW-60540) provides 
9 information on waste streams relevant to each 200-EA-l OU waste site. 

0 Table 3-5 provides current information for each waste site, including relative depth of vadose zone 
1 l contamination. The 200-BP-5 OU is beneath the B Plant group waste sites. Table 3-5 indicates which 
12 200-EA-l OU waste sites were identified in the 200-BP-5 RI report (DOE/RL-2009-127, Draft A) as 
13 known or potential contributors to groundwater contamination. 

Table 3-5. Summary of 200-EA-1 OU Waste Sites in the B Plant Group 

Waste Site Waste Site Description Current Waste Site Understanding• 

200-E-25 Inacti ve french drain ; received Potential for partial-thickness vadose zone co11tami11atio11 
french drain insulation materia l waste from based on the fo llowing: Site received 73,900 L (19,500 gal) of 

the 272BB insulation shop; liquid waste (>0.5 pore volumes); low volume-di scharged to site 
operated from 197 1 to 1991. and sensitivity of the pore volume calcu lation to waste s ite 

footprint; po1iions of s ite are constructed to 6.1 m (20 ft) bgs. 

200-E-26 UPR; equipment oil and diesel Potential for only shallow vadose wne co11ta111 i11 atio11 based on 
(UPR- liquid) fue l leaks first noted in 1996. the following: Nature of s ite contamination (low volume and 

natural attenuation of petroleum hydrocarbons) makes it 
unlikel y that contaminants migrated verticall y to groundwater; 
kerosene-range TPH or VOC not detected in groundwater 
mon itoring wells 299-£28-17 and 299-E28-32. 

200-E-l I 7 UPR; 3 m by 6 m (IO ft by 20 ft) Potential fo r only shallow vadose w11e contami11atio11 based on 
(UPR-solid) posted area containing two the fo llowing: Nature of s ite contamination (fixed contamination 

vertical, aboveground steel pipes < 5,000 cpm direct beta-gamma) makes it unlikel y that 
connected to the B Plant steam contaminants mi grated vert ica ll y to groundwater; no 
line; initial reason for posting documented liquid release. 
unknown; surface stab ili zed. 
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Waste Site 

200-E-123 
(UPR-solid) 

200-E-1 29 
(UPR-so lid) 

200-E-l30 
(UPR-solid) 

200-E-142 
depression 

200-E;209-PL 
pipeline 

200-E-297 
dumping area 

207-B 
Retention Basin 

216-8-2-1 Ditch 

216-8-2-2 Ditch 
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Table 3-5. Summary of 200-EA-1 OU Waste Sites in the B Plant Group 

Waste Site Description Current Waste Site Understanding• 

UPR; source of contamination Potential for only shallow vatlose zo11e co11 ta111inatio11 based on 
unknown ; surface stabilized. the fo llowing: Nature of site contamination ( mall , localized 

SCA) makes it un likel y that contaminants migrated verticall y to 
groundwater; no documented liquid re lease. 

U PR; identifi ed in 200 I Potential for only shallow vatlose zone co11tami11ation based on 
radiological survey- unknown the fo llowing: ature of site contamination (small , localized 
contaminant ource; SCA) makes it unlikel y that contaminants migrated vertically to 
surface stabilized. groundwater; no documented liquid release. 

UPR; submitted to WlDS Potential for only shallow vatlose zone co11tam i11atio11 based on 
in 200 1; unknown source the fo llowing: Nature of site contamination (small , localized 
of contamination; SCA) makes it unlikel y th at contaminants migrated vert ically to 
surface stabilized . groundwater; no documented liquid release. 

Depression in the ground where Potential for p artial-thickness vadose zone contamination 
overfl ow waste drained from based on the following: All of the waste site is constructed 
a paintbrush washing station ; >4.6 m ( 15 ft) bgs; unknown liquid di charge volume and 
washing station operational operational period; TPH and VOCs not detected in groundwater 
dates unknown. monitoring well s 299-E28-l 7 or 299-E-28-32.b 

Inacti ve underground pipeline; Potential for partial-thickness vadose zone co11tami11atio11 
served as a process sewer based on the following: Constructed >4.6 111 (15 ft) bgs; possible 
between the 27288 insulation pipe line leak; re lease vo lume like ly less than repo11ed discharge 
shop and th e 200-E-25 french to 200-E-25 French drain .b 
drain (200-EA- I OU); 
assumed operation from 197 1 
to 1991 (same as the 200-E-25 
french drain). 

Inact ive open pit containing Potential for only shallow vatlose zone co11 ta111i11ation based on 
possible asbestos-containing the fo llowing: ature of site contamination (possible asbestos 
material and assorted building containing material and building debris) makes it unlikely th at 
debris; identifi ed in 20 12. contaminants migrated to groundwater; no documented 

liquid release. 

Two inacti ve retention basins Potential for only shallow vatlose zone co11tami11atio11 based on 
(i.e. , north/south); served as the fo llowing: Designed as a nondischarging facility; absence of 
settling basins for B Plant documented discharge; constructed >4.6 m ( 15 ft) bgs.b 
process sewer effluent; operated 
from 1945 to 1997; 
isolated/modi tied. 

Inactive di tch; conveyed B Plant Potential for f ull-thickness vadose zone contam i11 atio11 based 
process sewer effluent from on the fo llowing: Site conveyed l.49E+ 11 L (3.94E+ 10 gal) of 
1945 to 1963; iso lated/modified. liquid waste, with expected associated infiltration >0.5 pore 

vol umes; potential contributor to groundwater contamination 
(DOE/RL-2009-127, Draft A); nitrate, thallium, and 
rad ionuclides detected in site footprint. 

Inactive ditch ; conveyed B Plant Potential for f 11ll-thick11 ess vatlose zone contami11atio11 based 
process sewer effluent; used on the fo llowing: Site conveyed 4.97E+07 (l.31E+07 gal) of 
from 1963 to 1970; liquid waste, with expected associated infiltration >0.5 pore 
isolated/mod ified . volu me ; potential contributor to groundwater contamination 

(DOE/RL-2009-1 27, Draft A); polyaromatic hydrocarbons, 
PCBs, semi volatile organi c compounds, and radionuclides 
detected in site footprint. 

3-24 

_ __J 



Waste Site 

216-8-2-3 Ditch 

2 16-8- 1 0A Crib 

2 16-8-10B Crib 

2 16-B-12 Crib 

2 16-B-55 Crib 

2 16-B-59 
Trench 

216-B-59B 
Retention Basin 

216-B-62 Crib 

DOE/RL-2016-58, DRAFT A 
JULY 2018 

Table 3-5. Summary of 200-EA-1 OU Waste Sites in the B Plant Group 

Waste Site Description Current Waste Site Understanding• 

Inacti ve ditch ; conveyed 8 Plant Potential for full-thickness vadose zone co11tami11ation based 
process sewer effl uent; used on the following: Cumulat ive liquid vo lume conveyed is 
fro m 1970 to 1987; uncertai n (378,500 to 1,5 10,000 Lid [100,000 to 400,000 gal /d] 
iso lated/mod ifi ed. during operation); based on cumulati ve vo lume estimates, 

ex pected associated infiltrati on >0.5 pore vo lumes. 

Inacti ve crib; received Potential for full-thick11ess vadose zone co11tami11atio11 based 
decontaminat ion waste fro m on the fo llowing: Site received 9,980,000 L (2,640,000 gal) of 
1949 to 1958 and fl oor drainage liquid waste (>0 .5 pore volumes); gross beta and ni trate above 
fro m 1949 to 1969; MCLs detected in well 299-E28- l 7 during operati on. 
iso lated/modified. 

Inacti ve crib; received 8 Plant Potential for partial-thickness V(l(/ose zone contamination 
process effluent waste; operated based on the fo llowing: Site received 28,000 L (7,400 gal) of 
from 1949 to 1973. li quid waste (<0.5 pore volu mes); pori ions of the waste site are 

constructed to 6. 1 m (20 ft) bgs; elevated gross beta in 
well 299-E28- l 7 during operational peri od may be fro m 
adj acent waste sites. 

Inacti ve cri b; received B Plant Potential for full-thickness vadose zone contami11ation based 
chemi cal sewer waste and on the fo llowing: Site received l .43E+09 L (3 .78E+08 gal) of 
U Plant process condensate from liquid waste (>0.5 pore volumes); potenti al contributor to 
1952 to 1957 and again fro m groundwater contamination (DOE/RL-2009-1 27, Draft A); 
1967 to 1973; iso lated/modifi ed. nitrate, PCBs, TBP, and rad ionuclides in waste site foo tprint and 

vadose zone detected; cesium- 137, nitrate, tritium, and 
strontium-90 above MCLs in monitorin g well 299-£28-9 during 
operation; nitrate above MCL in mon itoring well 299-E28-1 6 
during operation. 

Inacti ve crib; received B Plant Potential for full-thickness vadose zo11e contamination based 
steam condensate; operated from on the following: Si te received l .23E+09 L (3 .25E+08 gal) of 
1967 to 199 1; iso lated/modifi ed. liquid waste (>0.5 pore volumes); metals and radionuclides 

detected in site footprint; nitrate and tritium above MCLs in 
well s 299-E28-1 2 and 299-E28- l 3 during operation. 

Inacti ve trench; received only Potential for partial-thickness vadose zone contamination 
one di scharge of B Plant coo ling based on the following: Site received 477,000 L ( 126,000 gal) of 
water in 1968. liquid waste (<0.5 pore volumes); constructed >4 .6 m 

(15 ft) bgs; cesium- 137 detected above MCL in borehole 
geophysical log fo r well 299-E28-3 is likely fro m adjacent 
waste sites. 

Inacti ve underground Potential for only shallow V(U/ose zone co11ta111ination based on 
retention bas in ; constructed the fo llowing: Retention basin designed as a nondischarging 
over the 2 16-8-59 Trench fac ility; absence of documented di scharge; constructed >4 .6 m 
(200-EA-l OU); received (15 ft) bgs; cesium-1 37 detected above MCL in borehole 
8 Plant coo ling water; operated geophysical log for well 299-E28-3 is likely from adjacent 
from 1974 to 1997; waste sites. 
isolated/modified. 

Inact ive crib; received 8 Plant Potential for full-thickn ess vadose zone contamination based 
process condensate; operated on the following: Site received 2.80E+08 L (7.40E+07 gal) of 
from 1973 to 199 I ; liquid waste (>0.5 pore vo lumes); potential contributor to 
isolated/modified. groundwater contaminati on (DOE/RL-2009-1 27, Draft A); 

cesium-1 37 in site footpr int borehole geophysica l logs and 
underl ying vadose zone; nitrate, tritium, and uranium above 
MC Ls in well s 299-E28- l 8 and 299-E28-2 l during operati on. 

3-25 



DOE/RL-2016-58, DRAFT A 
JULY 2018 

Table 3-5. Summary of 200-EA-1 OU Waste Sites in the B Plant Group 

Waste Site Waste Site Description Current Waste Site Understanding• 

216-B-63 D itch Inactive ditch ; received B Plant Potential/or f11/l-thick11ess vadose w ue co11 ta111i11atiou based 
cooling water and chemical on the following: Site conveyed 7.98E+09 L (2.l lE+09 gal) of 
sewer waste; operated from liquid waste, with expected associated infi ltration >0.5 pore 
1970 to 1992; isolated/modified. volume ; metal s, nitrate, VOCs, and radionuclides detected in 

site footprint· chromium above MCLs in wells 299-£27- 17, 
299-E33-33, 299-E33-34, 299-E34-8, and 299-E34- I O during or 
just after operation ceased. 

218-E-7 Three inactive underground Potential/or p artial-thickness vadose zone coutambuttiou 
burial vault burial vau lts; received solid based on the following: Portions of waste s ite are constructed to 

laboratory waste from 1945 7.6 m (25 ft) bgs; site contamination (solid laboratory waste) 
to 1952; isolated/modified. makes it un likely contam inants migrated vertically 

to groundwater. 

2607-E3 Abandoned septic tank and Potential for partial-tl,ickuess vadose zone co11ta111illatio11 
septic system drain field ; received sanitary based on the following: Constructed >4.6 m (15 ft) bgs; waste 

wastewater and sewage from s ite designed to promote infiltration ; operated for >50 years; 
1944 to 1997; isolated/modified. estimated 2.52E+08 L (6.65E+07 gal) liquid discharge_b.c 

UPR-200-E-64 UPR of radiological Potential for only shallow vadose zone co11tu111irwtio11 based on 
(UPR-so lid) contamination identified the following: Nature of site contamination (windblown particles 

in 1984; source most likely and biomobilization) makes it unlikely that contaminants 
a tank farm pipeline swab riser; migrated to groundwater; no documented liquid release; nitrate 
isolated/modified. and tritium above MCLs observed in well 299-E28- l 2 may be 

from adjacent waste sites. 

UPR-200-E-69 UPR in 1984; burial box being Potential for only shallow vadose w ue coutamiuation based on 
(UPR-liquid) transported by train from B Plant the following: Lim ited-volume leak based on burial box 

released contaminated flush capacity; no nearby groundwater monitoring well s . 
water; surface stabilized. 

Sources: 

DOE/RL-92-19, 200 East Groundwater Aggregate Area Management Study Report. 

DOE/RL-2009-1 27 , Draft A, Remedial Investigation Report for the 200-BP-5 Groundwater Operable Unit. 

Note: SGW-60540, 200-EA-I Operable Unit Scoping, provides addition al 200-EA-I OU waste ite descriptions and 
information. ECF-200EA 1- 17-0066, Pore Volume Calculation - 200-EA-I OU Liquid Waste Disposal Sites, presents the pore 
volume calculations and provides the sources for volume discharged and distance to groundwater. 

a. Avai lab le groundwater monitoring well data near 200-EA- I OU waste s ites was reviewed for the presence or absence of the 
following principal indicator contaminan ts: nitrate, tritium, iodine- I 29, technetium-99, strontium-90, cesium- I 37, and gross 
beta (liquid waste disposa l and handling sites); site-specific analytes such as chromium, lead, TPH, and VOCs (solid waste 
disposa l and handling sites). 

b. Pore volume not calculated because liqu id volume discharged or waste s ite footprint was uncertain or not applicable. 

c. Construction information based on design documents because as-built documents were unavai lab le. 

bgs below ground surface SCA soil contamination area 

cpm counts per minute TPH total petroleum hydrocarbons 

MCL maximum contaminant level UPR unp lanned release 

OU operable unit voe volat ile organic compound 

PCB polychlorinated biphenyl s WIDS Waste Identification Data System 
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1 3.3.4 Nature and Extent of Contamination for 200-EA-1 Operable Unit Waste Sites 
2 in the Hot Semiworks Plant Group 

3 The Hot Semi works plant group waste sites are located in the central portion of the 200 East Area and 
4 include liquid waste disposal and handling cribs, french drains, septic systems, pipelines, a valve pit, and 
5 an injection/reverse well; solid waste disposal and handling burial grounds, dumping areas, foundations , 
6 and process units; and UPRs (Figure 3-5). These sites primarily handled waste generated by the 
7 Hot Semiworks plant and the 209E Critical Mass Laboratory. Sections 2.1 and 2.2 in Chapter 2 discuss 
8 relevant waste streams and Hot Semiworks operations, respectively. The 200-EA-1 scoping document 
9 (SGW-60540) provides information on waste streams relevant to each 200-EA-1 OU waste site. 

l O Table 3-6 provides current information for each waste site, including relative depth of vadose zone 
11 contamination. The 200-BP-5 OU is beneath the Hot Semiworks plant group. Table 3-6 indicates which 
12 200-EA-l OU waste sites were identified in the 200-BP-5 RI report (DOE/RL-2009-127, Draft A) as 
13 known or potential contributors to groundwater contamination. 

Table 3-6. Summary of 200-EA-1 OU Waste Sites in the Hot Semiworks Plant Group 

Waste Site Waste Site Description Current Waste Site Understandinga,b 

200-E-4 Inactive french drain ; received Potential for partial-thickness vadose zone co11ta111inatio11 
french drain 209E Critica l Mass Laboratory with contaminants present above 4. 6 m ( 15 ft) bgs based on 

steam condensate; operated from the following: Site received 17,500 L (4,600 gal) of liquid 
1960 to 1985; isolated/modified. waste (<0.5 pore volumes); constructed <4.6 m (15 ft) bgs; 

metals and radionuclides detected in site footprint. 

200-E-41 UPR surrounding Hot Semi works; Potential for partial-thickness V<ulose zone co11ta111i11atio11 
(UPR-solid) resulted from Hot Semiworks based on the following: Portions of the waste site are under 

operations from 1949 to 1967; fl y-ash cap with areas of the site >4 .6 m (15 ft) bgs; 
footprint contains or overlaps other strontium-90 above MCL and elevated gross beta in 
UPR waste sites; surface stabilized. monitoring well 299-E27-5 in 1967 may be associated with 

adjacent waste sites. 

200-E-56 UPR; resulted from a gradual release Potential for full-thickness vadose zone co11ta111i11ation 
(UPR-liquid) of contaminated liquid circa 1957 based on the fo llowing: Site resulted from a pipeline leak at 

from a pipeline running from the 4 .6 m (15 ft) bgs; repo1ied leak estimated at 75 ,500 L 
Hot Semiworks facility to the (19,900 gal) of liquid wastec,ct 
C Tank Farms (WMA C). 

200-E-57 UPR; resulted from a contaminated Potential for partial-thickness vadose zone contami11atio11 
(UPR-liquid) liquid release from a pipeline based on the following: Site resulted from a pipeline leak at 

running from Hot Semi works to the 4.6 m (15 ft) bgs; reported leak estimated at I 13,000 L 
C Tank Farms (WMA C). (29,900 gal) of liquid waste .< 

200-E-249-PL Two inactive underground pipelines; Potential for only shallow vadose zone co11ta111 illatio11 
pipeline transferred steam condensate from based on the following: Entire site is constructed <4 .6 m 

the 209E Critical Mass Laboratory ( 15 ft) bgs; no documented liquid release. 
to the former 200-E-4 french drain 
(200-EA- l OU waste si te); used 
from 1960 to 1985; 
iso lated/modified . 

200-E-251-PL Inacti ve underground pipeline; Potential for only shallow vadose zone contamination with 
pipeline transferred steam condensate from contaminants present above 4.6 m ( ! 5 ft) based on the 

the 291 C exhaust fan house following: Site constructed <4.6 m ( 15 ft) bgs; no 
and stack to the 216-C-2 documented liquid release. 
injection/reverse well (200-EA-l OU 
waste site) from 1949 to 1987; 
isolated/modified. 
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Table 3-6. Summary of 200-EA-1 OU Waste Sites in the Hot Semiworks Plant Group 

Waste Site Waste Site Description Current Waste Site Understanding•·b 

200-E-252-PL Inactive underground group of Potential for partial-thickness vadose zone co11tami11atio11 
pipeline pipelines (one main line and three based on the following: Portions of the site are constructed 

duct lines); transported >4.6 m (15 ft) bgs. 
29 IC ventil ation condensate to the 
216-C-2 injection/ reverse well 
(a 200-EA- l OU waste site); 
used from 1949 to 1988; 
isolated/modified. 

200-E-293 Concrete foundation (slab) from the Potential for only shallow vadose zone contamillation 
foundation 27 l 8E Critica l Mass Storage based on the following: Received no liquid discharge; 

Building storage bu il ding nature of contamination ( concrete foundation and slab) 
(constructed in 1973, demolished in makes it unlikely that contaminants migrated to 
2011 ); isolated/modified. groundwater; constructed <4.6 m (15 ft) ; fixed depleted 

uranium detected on slab. 

200-E-294 Concrete foundation (slab and Potential for only shallow vadose zone contami11atio11 
foundation sub-slab piping) from the based on the following: Received no liquid discharge; 

209E Critical Mass Laboratory nature of contamination ( concrete foundation and slab) 
(constructed in 1960 demolished makes it unlikely that contaminants migrated to 
in 20 I I); isolated/modified. groundwater; constructed <4.6 m (15 ft) bgs; concrete 

s lab and the piping and soi l beneath the slab 
potentiall y contaminated . 

201-C Consists of the decommissioned Potential for partial-thickness vadose zo11 e conta111i11atio11 
process unit 20 IC processing faci I ity remains and based on the following: Portions of the site are constructed 

below-grade features (20 IC was the >4.6 m ( 15 ft) bgs. 
main faci lity for the Hot Semiworks 
area and operated from 1949 to 
1967); isolated/modified. 

209-E-WS-2 Inactive french drain ; received Potential for full-thickness vadose zone co11tami11atio11 
french drain 209E Critical Mass Laboratory based on the fo llo wing: Entire waste site constructed 

process condensate; operated from <4.6 m (15 ft) bgs; waste site designed to promote 
1960 to 1985; isolated/modified. infiltration ; operated for 25 years; unknown liquid 

discharge vo lume.< 

216-C- l Crib Inactive crib; received PUREX and Potential for f11/l-thick11ess vatlose zone co11tami11atio11 
REDOX process condensate and based on the following: Site received 2.34E+07 L 
high-salt, cold-run waste from 1953 (6. l 8E+06 gal) of liquid wa te (>0 .5 pore vol umes); 
to 1955; received on ly high-sa lt , potenti al contributor to groundwater contamination 
cold-run waste from 1955 to 1957. (DOE/RL-2009-127, Draft A); cesium-137 detected >4.6 m 

( 15 ft) bgs in borehole geophysical log for 
well 299-E27-1 33. 

216-C-2 Rever e well ; received drainage Potential for full-thickness v(l{/ose zone co11 tami11atio11 
injection/ from the 29 l C exhaust fan hou e and based on the fo llowing: Site received 3, 150,000 L 
reverse we! I stack; operated from 1953 to l 988; (832 ,000 gal) of liquid waste (>0.5 pore vo lumes). 

isolated/modified. 

2 16-C-3 Crib Inact ive crib; received REDOX Potential for full-thick11ess vcu/ose zone co11tami11ation 
process waste; operated from 1953 based on the following: Site received 5,000,000 L 
to 1954; i olated/modified. ( l ,320,000 gal) of liquid waste (>0.5 pore volumes); 

cesium-137 detected in 1958 above MCL and e levated 
gross beta detected in l 957 in monitoring well 299-E24-8. 
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Table 3-6. Summary of 200-EA-1 OU Waste Sites in the Hot Semiworks Plant Group 

Waste Site Waste Site Description Current Waste Site Understanding•·h 

216-C-4 Crib Inactive crib; received PUREX and Potential for p artial-thick11ess vadose zo11 e co11tm11bwtio11 
strontium recovery organic waste; based on the following: Site received 170,000 L 
operated from 1955 to 1965; (44,900 gal) liquid waste (<0.5 pore vol umes); portions of 
iso lated/modified. the site are constructed >4.6 m (15 ft) bgs. 

2 16-C-5 Crib Inactive crib; received neutralized Potential for p artial-thick11 ess vadose zo11e contaminatio11 
co ld-ru n waste and PUREX process based on the following: Site received 38,900 L ( 10,300 gal) 
condensate from Hot Semi works; liquid waste (<0.5 pore vo lumes); portions of the site are 
operated from March !955 to constructed >4.6 m (15 ft) bgs. 
June !955; isolated/modified. 

216-C-6 Crib Inact ive crib; received REDOX, Potential for /1111-thickness vadose zone co11ta111ination 
PUREX, and strontium recovery based on the following: Site received 53 l,000 L 
process condensate and 24 1-CX-72 (140,000 gal) of liquid waste (>0.5 pore vo lu mes). 
storage tank vault floor drain ; 
operated from 1955 to 1964; 
isolated/modified . 

216-C-7 Crib Inactive crib; received liquid waste Potential for p artial-th ickness vadose zone contamination 
from the 209E Critical Mass based on the following: Site received 59,900 L (15 ,800 gal) 
Laboratory; operated from 1961 to liquid waste (<0.5 pore volumes); constructed <4.6 m 
1983 ; iso lated/modified. (15 ft) bgs. 

216-C-10 Crib Inact ive crib; received strontium Potential for full- thickness vadose zo11e co11taminatio11 
recovery process condensate; based on the follo wing: Site received 897,000 L (237 ,000 
operated from 1964 to I 969; gal) of liquid waste (>0.5 pore vol umes); stronti um-90 
isolated/mod ified. detected above MCL and elevated gross beta detected in 

well 299-E27-5 during operation. 

2607-E5 Inactive septic tank, leaching trench , Potential for p artial-thickness vadose zone co11taminatio11 
septic system and ti le fie ld; received sanitary based on the following: Constructed <4.6 m (15 ft) bgs; site 

wastewater and sewage from 1954 designed to promote infi ltration; operated >50 years; 
to 2011 ; isolated/ modified. unknown li quid discharge volume; 1996 sewage samples 

from an unspecified location showed 1.69 pCi/g of 
cesium- 137 (sludge), 47 pCi/L total alpha, 49 pCi/L total 
beta, and 12 pCi/L cesium-1 37 (composite liquid)_c,e 

2607-E7A Inactive septic tank; received Potential for p artial-thickness vadose zone co11taminatio11 
septic system sanitary wastewater and sewage based on the follo wing: Constructed <4 .6 m (15 ft) bgs; site 

from 1963 to 201 1; designed to promote infiltration; operated >40 years; 
isolated/mod ified . unknown liquid discharge volume; 1996 sewage samples 

co llected from an unspecified location showed 1.69 pCi/g 
cesium-137 (sl udge), 47 pCi/L total alpha, 49 pCi/L total 
beta, and 12 pCi/L cesium-1 37 (composite li quid).c,e 

2607-E7B Inactive septic tank; received Potential for partial-thickness vadose zone contamination 
septic system sanitary wastewater and sewage based on the following: Constructed <4.6 m (15 ft) bgs; site 

from 1963to20 11 ; designed to promote infi ltration; operated >40 years; 
isolated/modified. unknown liquid discharge volume; 1996 sewage samples 

coll ected from an unspecified location showed 1.69 pCi/g 
cesium- 137 (sludge), 47 pCi/L total alpha, 49 pCi/L total 
beta, and 12 pCi/L cesium- 137 (composi te liquid)_c,e 

29 1-C Footpri nt of fo rmer 291 C exhaust Potential for p artial-thickness V<ulose zone co11tambwtion 
process unit fan house and stack and the related based on the f ollowing: Portions of the waste si te are 

20 1 C air tu1mel (the 291 C facility constructed >4.6 m (15 ft) bgs. 
operated from 1949 to I 987); 
iso lated/modified . 
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Table 3-6. Summary of 200-EA-1 OU Waste Sites in the Hot Semiworks Plant Group 
Waste Site Waste Site Description Current Waste Site Understandinga.b 

291-C- l Burial trench containing the Potential for only sl,allow vculose w 11e co11tamiuatio11 
Burial Ground demo! ished 29 IC exhaust fan house based on the following : Received no liquid discharge; 

and stack; the 291 C stack operated nature of site contamination (decontaminated and stabilized 
from I 949 to 1987; building debris) makes it unlikely that contaminants 
isolated/modified. migrated to groundwater; burial trench dimensions 

not located. 

HSVP [nactive underground cylindrical Potential fo r partial-tl,ickness vadose zone impacts based 
(valve pit) valve pit; operated from 1951 on the f ollowing: Construction depth unknown, but likely 

to 1967; isolated/modified. >4.6 m (15 ft) based on related pipeline depths. 

UPR-200-E-37 UPR with subsites; subsite # 1 Potential fo r only sl, allow vadose w 11 e co11 tami,u1tio11 
(UPR-solid) (reported in 1967) is further wind based on the f ollowing : Site <4.6 m (15 ft) bgs; nature of 

spread of a pump change release; site contamination (windblown particles) makes it unlikely 
subsite #2 (reported in 1987) is that contaminants migrated to groundwater; no documented 
56,700 m2 

( 14 ac) with detected liquid release. 
radi ation dose (source unspecified); 
isolated/modified. 

UPR-200-E-98 UPR; unspecified date and source of Potential for only s!,allow vadose zone co11tami11atio11 
(UPR-solid) contaminati on; isolated/modified. based on thefol/owing: Site is <4.6 m (15 ft) bgs; nature of 

site contamination (windblown vapor or particles) makes it 
unlikel y that contaminants mi grated to groundwater; no 
documented liquid release. 

Source: DOE/R.L-2009-1 27, Draft A, Remedial In vestigation Report fo r the 200-BP-5 Groundwater Operable Unit. 

Note: SGW-60540, 200-EA- I Operable Unit Scoping, provides additional 200-EA- I OU waste site descriptions and 
in formati on. ECF-200EA 1-17-0066, Pore Vo lume Calculation - 200-EA-I OU Liquid Wa le Di posal Sites, presents the pore 
volume calculations and provides the sources for volume di scharged and distance to groundwater. 

a. Available groundwater monitoring well data near 200-EA- I OU waste sites was reviewed for the presence or absence of the 
fo llowing principal indicator contaminants: nitrate, tritium, iodine- 129, technetium-99, strontium-90, cesium- I 37, and gross 
beta (liquid waste disposal and handling sites); site-specific analytes such as chromium, lead, total petroleum hydrocarbons, 
and volat ile organic compounds (solid waste disposal and handling sites). 

b. The Hot Semi works Plant (C Plant) was decommissioned, decontaminated, and demolished in the mid- I 980s. Aboveground 
fea tures were removed, subsurface features were fill ed with grout, and the area was covered with a layer of fl y ash of vari able 
thickness. The actual depth below ground surface of200-EA-I OU waste sites beneath the fl y ash may vary from the depths 
provided herein. 

c. Pore volume not calcul ated because liquid volume di scharged or waste site footprint was uncertain or not applicable. 

d. The 200-E-56 UPR waste site was identified as a potential full-thi ckness vadose zone contaminati on site based, in part, on 
its proximity to 201-C process unit form er effluent discharge points and the potential for future releases. 

e. Construction in fonnati on based on design documents because as-built documents were unavailable. 

bgs 

HSVP 

MCL 

OU 

below ground surface 

Hot Semi works Valve Pit 

maximum contaminant level 

operable unit 

PUREX = plutonium-uranium extraction (process) 

R.EDOX = reduction-oxidation (process) 

UPR unplanned release 

WM A waste management area 

2 3.3.5 Nature and Extent of Contamination for 200-EA-1 Operable Unit Waste Sites 
3 in the Plutonium-Uranium Extraction Plant Group 

4 The PUREX Plant group waste sites are located in the southeastern portion of the 200 East Area and 
5 include liquid waste disposal and handling cribs, a conveyance ditch, and a septic system; a solid waste 
6 disposal and handling storage yard and dumping area; and UPRs (Figure 3-6). These sites primarily 
7 handled waste generated by the PUREX Plant. Sections 2.1 and 2.2 in Chapter 2 discuss relevant waste 
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1 streams and PUREX Plant operations, respectively. The 200-EA-l scoping document (SGW-60540) 
2 provides information on waste streams relevant to each 200-EA-l OU waste site. 

3 Table 3-7 provides current information for each waste site, including relative depth of vadose zone 
4 contamination. The 200-PO- l OU is primarily beneath the PUREX plant group waste sites (the 
5 200-BP-5 OU is under a sma ll area along the northern portion of the group) . Table 3-7 shows which 
6 200-EA- l OU waste sites were identified in the 200-PO-l RI report (DOE/RL-2009-85) as known or 
7 potential contributors to groundwater contamination. The 200-BP-5 RI report (DOE/RL-2009-127, 
8 Draft A) did not identify any waste sites in this group as known or potential contributors to 
9 groundwater contamination. 

Table 3-7. Summary of 200-EA-1 OU Waste Sites in the PUREX Plant Group 

Waste Site Waste Site Description Current Waste Site Understanding• 

200-E PD Ditch Active ditch ; conveys cooling Potential for full-thickuess vmlose zone co11ta111i11atio11 based 
water from the 282E pump on the following: Cumu lative liquid volume conveyed is 
house and reservoir (operating), uncertain (estimated at l.32E+ 10 L [3.48E+09 gal]); expected 
283E water filtration plant associated infiltration >0.5 pore volumes. 
(operating), and 284E 
powerhouse (demolished); 
operational since 1945; 
isolated/modified. 

200-E-13 Inactive dumping area Potential for only shallow vadose zone co11ta111illatio11 based 
dumping area consisting of severa l on the following: Nature of site contamination (construction 

rubble pi les. and demolition debris) makes it unlikely that contaminants 
migrated to groundwater. 

200-E-43 Railroad spur; contamination Potential for partial-thickness vadose zone conta111im1tio11 
storage area from radioactive equipment based on the following: ature of site contamination 

storage and multiple releases (i .e., tumbleweeds and low-volume liquid releases [drips] from 
from railcars transporting equipment in transit); waste site inundated in December 2010 
radioactive material ; no with 2,180,000 L (576,000 gal) of potable water. 
specific waste stream located; 
surface stabilized. 

200-E-124 UP R from railcar unloading Potential for only shallow vadose zoue co11ta111inatio11 based 
(UPR-liquid) operations; surface stabi li zed. on the following: Nature of site contamination (tumbleweeds 

and potentially radioactive liquid and olid waste from railcars) 
makes it unlikely that contaminants migrated to groundwater. 

216-A-3 Crib Inactive crib; received waste Potential for full-thickness vadose zone co11ta111i11atio11 based 
from the 203A acid pump on the following: Site received 3,050,000 L (806,000 gal) of 
house and uranyl nitrate liquid waste (>0.5 pore volumes); potential contributor to 
hexahydrate tank farm; groundwater contamination (DOE/RL-2009-85). 
operated from 1956 to 1981; 
isolated/modified. 

216-A-9 Crib Inactive crib and former truck Potential for full-thickness vadose zone conta111i11atio11 based 
unloading station; crib received on the following: Site received 9.81 E+08 L (2.59 E+08 gal) of 
PUREX acid fractionator liquid waste (>0.5 pore volumes); potential contributor to 
condensate and cooling water groundwater contamination (DOE/RL-2009-85); elevated gross 
and N Reactor decontamination beta and cesium-137, strontium-90, and nitrate (nitrate at 
waste; operated from 19 56 wells 299-E24-4 and 299-£24-5 only) above MCLs in wells 
to 1969; truck unloading station 299-£24-3 , 299-£24-4, and 299-£24-5 during operation. 
was used for 7 months in 1966; 
isolated/modified. 
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septic system 
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Table 3-7. Summary of 200-EA-1 OU Waste Sites in the PUREX Plant Group 

Waste Site Description Current Waste Site Understanding• 

Inactive crib; received acidic Potential forjitll-thick11ess vadose zone co11ta111bwtion based 
PUREX distillate and process on the following: Site received 3. l6E+09 L (8.35E+08 gal) of 
condensate; operated from liquid waste (>0.5 pore volumes); potential contributor to 
1961 until April 1987; groundwater contamination (DOE/RL-2009-85); volatile 
isolatecl/modi fted . organic compounds, semivolatile organic compounds, and 

radionuclides detected in site footprint and vadose zone; 
elevated gross beta and nitrate and tritium above MCLs 
detected in monitoring wells 299-El 7-1 and 299-E24-2 
during operation. 

Inactive crib; received various Potential/or jitll-thick11ess vadose zone co11ta111i11ation based 
PUREX ammonia scrubber and on the following: Site received 2.32E+07 L (6. 13E+06 gal) of 
laboratory waste streams; liquid waste (>0.5 pore volumes); potential contributor to 
operated from 1965 to 1970; groundwater contamination (DOE/RL-2009-85); elevated gross 
isolated/modified. beta and nitrate and tritium above MCLs detected in 

monitoring well 299-E 17-2 during operation. 

Inactive crib; received PUREX Potential for ji1ll-thick11ess vadose zone co11 ta111i11atio11 based 
ammonia scrubber waste; on the following: Site received 1,070,000 L (283 ,000 gal) of 
operated from 1965 to 1966; liquid waste (<0.5 pore vo lumes); potential contributor to 
isolated/modified. groundwater contamination (DOE/RL-2009-85); portions of 

the waste site are constructed to 6.7 m (22 ft) bgs; 
radionuclides detected in vadose zone; gross beta and 
strontium-90 above MCL detected in well 299-E 17-4 
during operation. 

Inactive crib; received PUREX Potential for ji1ll-thick11ess vadose zone co11ta111 i11atio11 based 
ammonia scrubber waste; on the following: Site received 3.15E+08 L (8.32E+07 gal) of 
operational from 1966 to 1972 liquid waste (>0.5 pore volumes); potential contributor to 
and again from 1982 to I 987; groundwater contamination (DOE/RL-2009-85); nitrate and 
isolated/modified. radionuclides detected in vadose zone; nitrate and tritium 

above MCLs (299-El 7-5), nitrate above MCL (299-E 17-7), 
and elevated gross beta (299-E 17-4, 299-E 17-5, and 
299-E 17-7) during operation. 

Inactive crib; never used. Potential for partial-thick11ess vadose zo11e co11ta111 i11atio11 
based on the fo llowing: Site received no liquid discharge 
(zero pore volumes); however, portions of the site are 
constructed to 11.3 m (37 ft) bgs. 

Inactive crib; received Potential for ji1ll-thick11ess vadose zone co11tami11atio11 based 
pH-adjusted PUREX facility on the following: Site received l.03E+08 L (2 .72E+07 gal) of 
process condensate; operated liquid waste (>0.5 pore volumes); potential contributor to 
from 1987 to 1989. groundwater contamination (DOE/RL-2009-85); nitrate and 

tritium above MCLs in wells 299-EI 7-12 and 299-El 7-13; 
elevated gross beta in wells 299-E 17-12 and 299-E 17-13 
during operation. 

Inactive septic tank and Potential for partial-th ickness v(uiose zone conta111i11atio11 
associated ti le drain fields; based on the following: A poriion of the waste site (septic tank) 
received sanitary wastewater was cons.tructed to 5.3 m (17.3 ft) bgs; both tile drain fie lds are 
and sewage from 1954 to 1997; entirely constructed above 4.6 m (15 ft) ; waste site designed to 
isolated/modi fted. promote infiltration; operational for >40 years; estimated 

6.03E+08 L ( I .59E+08 gal) liquid discharge_b.c 
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Table 3-7. Summary of 200-EA-1 OU Waste Sites in the PUREX Plant Group 
Waste Site Waste Site Description Current Waste Site Understanding• 

UPR-200-E-10 UPR from a 1957 radiological Potential fo r only shallow vadose w11e contami1wtio11 based 
(UPR-solid) contamination spread at and on the fo llowing: Nature of s ite contamination (airborne 

around the PUREX railroad radioactive contamination spread during equipment buri al) 
right-of-way. makes it unlikely that contaminants migrated to groundwater; 

no documented liquid release. 

UPR-200-E- l 2 UPR from contaminated liquid Potential fo r only shallow vadose w 11e co11 ta111i11atio11 based 
(UPR-liquid) dripping from in-transit on the fo llowing : ature of s ite contamination (low-volume 

equipment in 1957. liquid releases [drips] from eq uipment in transit) makes it 
unlikely that contaminants migrated to groundwater. 

UPR-200-E-20 UPR of radiological Potential for only shallow v,ulose zo11e co11tami11atio11 based 
(UPR-so lid) contamination from in-transit on the fo llowing : Nature of site contamination (radioactive 

equipment in 1959. contamination from equipment in transit and subsequent 
cleanup) makes it un likely that contaminants migrated to 
groundwater; no documented liquid re lease. 

UPR-200-E-33 UPR of radiological Potential for only shallow vadose w ne co11tami11 atio11 based 
(UPR-liquid) contamination from leaking on the fo llowing : Nature of s ite contamination (low volume 

in-transit equipment in 1964. liquid releases [drips] from equipment in transit) makes it 
unlikely that contaminants migrated to groundwater. 

UPR-200-E-88 UPR on a ra ilroad spur from Potential for partial-tlt ick11ess vadose zo11e co11tamim1tio11 
(UPR-l iquid) radioactive equipment storage based on the following: Nature of s ite contamination 

and multiple releases between (tumbleweeds and low-volume liquid releases [drips] from 
1957 and 1989 from ra ilcars equipment in transit); waste s ite inundated in December 2010 
transporting radioactive with 2,180,000 L (576,000 gal) of potable water. 
material; no specifi ed waste 
stream located; 
iso lated/modifi ed. 

Sources: 

DOE/RL-92- 19, 200 East Groundwater Aggregate Area Management Study Report. 

DOE/RL-2009-85 , Remedial In vestigation Report for the 200-PO-I Groundwater Operable Unit. 

Note: SGW-60540, 200-EA-I Operable Unit Scoping, provides additional 200-EA-I OU waste site descriptions and 
information. ECF-200EA 1-17-0066, Pore Volume Calculation - 200-EA -I OU Liquid Waste Disposal Sites, presents the pore 
volume calculations and provides the sources for vo lume di scharged and distance to groundwater. 

a. Available groundwater moni toring well data near 200-EA- I OU waste sites was reviewed for the presence or absence of the 
following principal indicator contaminants: nitrate, triti um, iodine- I 29, technetium-99, strontium-90, cesium- I 37, and gross 
beta (liquid waste disposa l and handling sites); site-specific analytes such as chromium, lead, total petro leum hydrocarbons, 
and volatile organic compounds (solid waste disposa l and handling sites). 

b. Pore volume not calcul ated because liquid volume discharged or waste site footp rint was uncertain or not applicable. 

c. Construction in fonnati on based on design documents because as-built documents were unavailabl e. 

bgs 

MCL 

OU 

below ground surface 

max imum contaminant level 

operable unit 

PUREX Plutonium-Uranium Extraction (Plant and process) 

UPR = unplanned release 

2 3.3.6 Nature and Extent of Contamination for 200-EA-1 Operable Unit Waste Sites 
3 in the Miscellaneous Group 

4 The miscellaneous group waste sites are in the northeastern and the western/southwestern portions of the 
5 200 East Area. The miscellaneous group includes a nonradioactive waste disposal bum pit and UPRs. 
6 With the exception of the 200-E BP bum pit, the "northeast miscellaneous sites" are UPRs comprised of 
7 contaminated vegetation, animal feces , and small areas of particulate contamination (Figure 3-7). 
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l The "southwest miscellaneous sites" are UPRs associated with railroad spurs or rail lines resulting from 
2 liquid or particulate contamination releases from stored or in-transit equipment along the rail lines 
3 (Figure 3-8). 

4 The 200-BP-5 OU is primarily beneath the miscellaneous group waste sites (the 200-PO- l OU is beneath 
5 the southern portion ofUPR-200-E-l 1). Table 3-8 provides current information for each waste site, 
6 including re lative depth of vadose zone contamination. The 200-BP-5 RI report (DOE/RL-2009-127, 
7 Draft A) and 200-PO-l RI report (DOE/RL-2009-85) did not identify any waste sites in this group as 
8 known or potential contributors to groundwater contamination. 

Table 3-8. Summary of 200-EA-1 OU Waste Sites in the Miscellaneous Group 

Waste Site Waste Site Description Current Waste Site Understanding 

200-E BP lnacti ve bum pit; received Potential/or partial- thickness vadose zone co11 tami11atio11 
bum pit construction/office waste, paint based on the following: Site received 1,000 m3 (264, 170 gal) 

waste, and chemical solvents of liquid waste and chemical solvents (insufficient 
(1950 to l 970). information to calculate pore volume); portions of the site 

constructed to 4.6 m (15 ft) bgs; nature of site contamination 
and material disposition (burning paint waste and chemical 
olvents) makes it unlikel y that contaminants migrated to 

groundwater; trace perchloroethylene (tetrachloroethene) and 
chloroform detected in soil vapor samples, but volatile 
organic compounds were not detected in monitoring 
wel l 299-E26-l. 

200-E-53 UPR and aboveground storage Potential /or only shallow vadose zo11e contnm inatio11 based 
(UPR-solid) area; established in 1978. on the/allowing: ature of site contamination (pa1iiculate 

contamination [specks] and tumbleweeds) makes it unlikely 
that contaminants migrated to groundwater. 

200-E-109 UPR consisting of multiple Potential /or only shallow vadose zo11e co11tnmi11atio11 based 
(UPR-solid) radiologically contaminated, on the following: ature of site contamination (particulate 

windblown tumbleweed contamination [specks] and tumb leweeds) makes it unlikely 
accumulations; established that contaminants migrated to groundwater. 
in 1998; surface stabilized. 

200-E-l 15 UPR of unknown origin; Potential /or only shallow vadose zone contami11ation based 
(UPR-solid) contaminated vegetat ion and soil on the following: Nature of site contamination (soi I specks 

specks; established in 2000; and vegetation) makes it unlikely that contaminants migrated 
surface stabi I ized . to groundwater. 

200-E-139 UPR from radiologically Potential /or only shallow vadose zone contamination based 
(UPR-solid) contaminated vegetation; on the following: ature of site contamination (contaminated 

surface stabilized. vegetation) makes it unlikely that contaminants migrated 
to groundwater. 

UPR-200-E- l l UPR on rai lroad tracks resulting Potential/or only shallow vadose zone co11 tami11atio11 based 
(UPR-liquid) from mult iple contaminated liquid on the following: ature of site contamination (low volume 

releases (leaks and drips) from liq uid releases [drips] from equipment in transit) makes it 
rai lcars transporti ng radioactive unl ikel y that contaminants migrated to groundwater. 
material; estab lished in 1957; 
isolated/modified. 

UPR-200-E-50 UPR of radiological Potential/or only shallow vadose zone co11tami11atio11 based 
(UPR-solid) contamination from contaminated on the following: Nature of si te contamination {radioactive 

equipment storage; established contamination from equipment on ground surface) makes it 
in 1974. unlikely that contaminants migrated to groundwater; no 

documented liquid release. 
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Table 3-8. Summary of 200-EA-1 OU Waste Sites in the Miscellaneous Group 
Waste Site Waste Site Description Current Waste Site Understanding 

UPR-200-E-95 UPR on a railroad spur resulting Potential for only slw llmv vculose zone co11 ta111i11ation based 
(UPR-solid) from contamination releases from on the following: Nature of site contamination (small amounts 

railcars transporting equipment of contamination from stored equipment) makes it unlikely 
and radioactive material ; railroad that contaminants migrated to groundwater. 
spur in use beginning in 1945; 
UPR established in 1980; 
surface stabilized. 

UPR-200-E-l 12 UPR resulting from contaminated Potential for only shallow vculose zone co11 ta111 i11atio11 based 
(UPR-liquid) liquid release from an in-transit on the fo llowing: ature of site contamination (low-vo lume 

cesium ion-exchange column; liquid release from equipment in transit) makes it unlikely 
surface stabilized. that contaminants migrated to groundwater. 

Source: DOE/RL-2009- 127, Draft A, Remedial In vestigation Report/or the 200-BP-5 Groundwater Operable Unit. 

* SGW-60540, 200-EA- I Operable Unit Scoping, provides additi onal 200-EA- I Operable Un it waste site descriptions and 
infonnation. Section 3.2.4 li sts the waste sites that have been stabilized or mod ified. 

bgs below ground surface 

UPR = unplanned release 

3.4 Development of Contaminants of Potential Concern 

3 COPCs are contaminants known or suspected to be present at a site at concentrations that potentially pose 
4 a risk to HHE. The following were reviewed to identify constituents for consideration as COPCs: 

5 • AAMS reports and previous investigations (listed in Section 3.2). 

6 • COPC identification for DOE/RL-2007-02, Supplemental Remedial Investigation/Feasibility Study 
7 Work Plan for the 200 Areas Central Plateau Operable Units: Volume I: Work Plan and Appendices 

8 • COPC identification for the 200-MG-l OU and 200-MG-2 OU EE/CAs (DOE/RL-2008-44 and 
9 DOE/RL-2008-45, respectively) 

l O • Historical process knowledge information from Central Plateau facility operations presented in the 
11 200-EA-1 scoping document (SGW-60540) 

12 The following constituents within the 200-EA- l OU were excluded from COPC consideration: 

13 • Elemental isotopes that were stable, or radionuclides that had half-lives of <3 years 

14 • Radionuclides that were naturally occurring and not generated or concentrated as part of 
15 Hanford Site operations 

16 • Radionuclides potentially present only as trace fission products with activity yie lds < l % the activity 
17 yield for cesium-137 and not targeted by a separation/concentration process (insignificant 
18 contribution to dose) 

19 • Actinides with atomic mass numbers >242 and constituting < l % of actinide activity in waste streams 
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Table 3-9 provides a comprehensive COPC list that is refined through a BRA (see Section 3.8.1.3). While 
2 this comprehensive list includes all the COPCs that will be considered for the 200-EA- l OU, the list does 
3 not apply globally to individual waste sites. The SAP (Appendix A) identifies specific COPCs for 
4 characterization based on sampling objectives and waste site process knowledge. 

Table 3-9. 200-EA-1 OU Master COPC Lista 

Radionuclides 

Americium-241 Hydrogen-3 (tritium) Strontium-90 

Carbon-14 Iodine-129 Technetium-99 

Cesium-137 eptunium-237 Uranium-233 

Cobalt-60 ickel -63 Uranium-234 

Europium-l52 Plutoni um-238 Uranium-235 

Europium-154 Plutonium-239 Uranium-238 

Europium- 155 Plutonium-240 

Inorganics 

Ammonia Cobalt itrite 

Antimony Copper Phosphate 

Arsenic Cyanide (free and total) Selenium 

Barium Fluoride Silver 

Beryllium Lead Sulfate 

Cadmium Manganese Uranium (total) 

Chloride Mercury Vanadium 

Chromium (total) ickel Zinc 

Chromium (VI) itrate 

Organics 

Acenaphthene Chlordane 2-Hexanone 

Acenaphthylene Chrysene Indeno[ 1,2,3-cd]pyrene 

Acetone Ch lorobenzene 4-Methyl-2-pentanone (hexone, 

Acetonitrile Chloroform methyl isobutyl ketone) 

alpha-BHC (alpha-HCH) Cyclohexane Methylene chloride (d ichloromethane) 

Aldrin Dibenz[ a,h ]anthracene Napthalene 

Anthracene Dibenzofuran Petroleum hydrocarbons (diesel to 

Aroclor 1254b 4,4' -Dichlorodiphenyldichloroethane kerosene range) 

Aroclor 1260b 4 ,4 ' -Dichlorodiphenyltrich loroethane Total polychlorinated biphenyls 

Benzene 4,4 ' -Dich lorodiphenyldichloroeth ylene Phenanthrene 

Benzo(a)anthracene Dieldrin Pyrene 

Benzo(a)pyrene 1,1-Dichloroethane Phenol 

Benzo(b )fluoranthene 1,2-Dichloroethane Tetrachloroethene (PCE) 

Benzo(ghi)perylene cis-1 ,2-Dichloroethene I, I, I-Trichloroethane 

Benzo(k)fluoranthene trans- 1,2-Dichloroethene l , l ,2-Trich loroethane 
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beta-BHC (beta-HCH) 

n-Butanol (butyl alcohol) 

2-Butanone (methyl ethyl ketone) 

n-Butyl benzene 

Carbon tetrachloride 
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Table 3-9. 200-EA-1 OU Master COPC Lista 

Endrin 

Ethylbenzene 

Fluoranthene 

Fluorene 

gamma-BHC (gamma-HCH, Lindane) 

n-Hexane 

Toluene 

Tributyl phosphate 

Trichloroethene 

Vinyl chloride 

Xylenes (total) 

a. This table is a comprehensive list that includes all contaminants of potenti al concern that may be present in the 
200-EA-I Operable Unit and should not be applied globally to individual waste sites. This li st has been refined from the 
initi al li st discussed during waste site scoping on January 23 , 20 17. 

b. Polychlorinated biphenyl. 

3.5 Land and Groundwater Use 

3 This section describes the current and future land and groundwater use for the Central Plateau Inner Area 
4 and is consistent with the Central Plateau cleanup completion framework and the Inner Area cleanup 
5 principles described in Section 1.3 of Chapter 1. Land and groundwater use information is applied in 
6 conjunction with the identification of potential exposure routes and receptors (as appropriate) to support 
7 the determination of a basis for action, establish RAOs, and define components of cleanup actions 
8 ( e.g., institutional controls [I Cs]). 

9 3.5.1 Land Use 

10 The current Central Plateau Inner Area land use activities are industrial in nature. Several Central Plateau 
11 waste management facilities continue to operate (e.g., Environmental Restoration Disposal Faci lity 
12 [ERDF], low-level radioactive waste burial grounds, RCRA-permitted mixed waste trenches, and the 
13 U.S. Ecology, Inc. commercial low-level waste disposal facility on 40 ha [100 ac] of land leased to 
14 Washington State). In addition, construction began in 2002 for the Waste Treatment Plant pre-treatment 
15 faci lities where low-activity tank waste will be separated and vitrified for disposal at the onsite Integrated 
16 Disposal Facil ity. 

17 DOE/EIS-0222-F, Final Hanford Comprehensive Land-Use Plan Environmental Impact Statement, 
18 evaluated residential, agricultural, industrial, and recreational land uses. The reasonably anticipated future 
19 land use for the Central Plateau Inner Area is industrial. The Tri-Parties have defined the Inner Area as 
20 the final footprint area of the Hanford Site required for permanent waste management and control of 
21 residual contamination (Section 1.3.1 in Chapter 1). 64 FR 61615, " Record of Decision: Hanford 
22 Comprehensive Land Use Plan Environmental Impact Statement (HCP EIS)"; 73 FR 188, "Amended 
23 Record of Decision for the Hanford Comprehensive Land-Use Plan Environmental Impact Statement"; 
24 and DOE/EIS-0222-SA-0l , Supplement Analysis: Hanford Comprehensive Land-Use Plan 
25 Environmental Impact Statement, provide additional information regarding this land-use determination. 

26 Communities near the Hanford Site include the cities of Richland, West Richland, Kennewick, Pasco, and 
27 numerous smaller Benton and Franklin County towns. Available data indicate that no residence lies 
28 within 16 km (10 mi) of the 200 East Area (DOE/EIS-0189, Final Environmental Impact Statement for 
29 the Tank Waste Remediation System, Hanford Site, Richland, Washington). 
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2 Groundwater underlying the 200 East Area is contaminated; groundwater is routinely withdrawn from 
3 wells to monitor contaminants and groundwater conditions. Groundwater underlying the Central Plateau 
4 will not become a drinking water source until cleanup criteria are achieved. The DOE long-term goal 
5 is to restore Central Plateau groundwater to beneficial use unless restoration is determined to be 
6 technically impracticable. 

7 3.6 Conceptual Exposure Models for Fate and Transport Evaluation 

8 This section presents a qualitative understanding of contaminant fate and transport and risk to receptors 
9 for 200-EA-l OU waste sites. 

1 o 3.6.1 Exposure Pathways and Routes 
11 The exposure pathways, exposure routes, exposure assumptions, and toxicity va lues that will be used 
12 for the human health exposure scenarios are described in Section 3.8.1. Human health risks will be 
l 3 assessed using an outdoor worker exposure scenario for the standard point of compliance (POC) (0 to 
14 4.6 m [Oto 15 ft] bgs). A construction worker exposure scenario will be used to evaluate radiological 
15 contamination below 4.6 m (15 ft) bgs. 

16 Ecological risks will be assessed for terrestrial receptors on the Central Plateau as described in 
17 Section 3.8.2. The ecological receptors, exposure pathways, exposure parameters, and toxicity reference 
18 va lues that will be used to conduct the assessment are also described in Section 3.8.2. 

19 A conditional POC may be proposed for soil depth to evaluate ecological receptors and an alternative 
20 POC for human health (direct contact). These conditional and alternative POCs would represent the 
21 biologically active zone and would be evaluated as an alternative in the FS (or CMS, as applicable). 

22 3.6.2 Contaminant Fate and Transport 

23 The groundwater protection modeling approach will be based on the process defined in the graded 
24 approach document (DOE/RL-2011-50). The modeling approach is detailed in Section 3.8.3. 

25 3.1 Conceptual Site Model 

26 The 200-EA-1 OU preliminary CSM (Figure 3-9) depicts the relationship between contaminant sources 
27 (i.e., releases to waste sites), the presence of contamination in environmental media, and the potential 
28 exposure pathways to human and ecological receptors. The CSM defines the system components being 
29 evaluated for potential risks and provides a framework for identifying uncertainties affecting basis for 
30 action determinations or cleanup action evaluation and selection. Chapter 4 addresses the uncertainties 
31 identified in Figure 3-9. 

32 The preliminary CSM is based on currently available, site-specific knowledge provided in the following 
33 sections of this work plan: 

34 • Physical setting: Section 2.4 in Chapter 2 discusses the physical setting (e.g., Inner Area geology and 
35 hydrogeology, meteorological data, and plant and animal species). Section 2.4.4 provide the basis for 
36 identifying potential ecological receptors . . 
37 • Nature and extent: The 200-EA-1 scoping document (SGW-60540) presents existing information, 
38 and Section 3.3 summarizes the data and analysis informing the current understanding of the nature 
39 and extent of 200-EA-l OU waste site contamination. 
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--- Releases ----M -----------Notes 
1. Chapter 4 addresses data needs to resolve identified uncertainties. 

2. Migration includes movement (i.e., leaching) of COPCs through media 
via infiltration of storm wate r, operational discharges, and/or natural 
recharge (i.e., precipitation). 

3. Potential exposure to waste is also influenced by biointruslon into 
contamination by deep rooted plants, burrowing insects and animals . 

4. Dermal pathway for the outdoor worker in shallow soil(< 4.6 m [15 
ft) bgs) is applicable only to chemicals. RESRAD incorporates dermal 
exposure as part of the external radiation pathway for radlonudides. 

5. Dermal pathway for animals in shallow soil(< 4.6 m [1S ft) bgs) is 
applicable only to chemicals . RES RAD Incorporates dermal exposure as 
part of the externa l radiation pathway for radionuclides. 

6. Source OU evaluation will focus on protecting groundwater from 
contaminant migration from soil into groundwater, in accordance with 
Section 3.8.3. 
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Figure 3-9. 200-EA-1 OU Preliminary CSM 
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1 • Land use: Section 3.5 identifies the current and reasonably anticipated future land use for the 
2 Central Plateau Inner Area. Based on the defined industrial future land use, potential human receptors 
3 include the outdoor worker and the construction worker. 

4 • Exposure scenarios: Section 3.8 desc1ibes the potential pathways for exposure to 200-EA-l OU 
5 contamination that will be considered in the human and ecological risk evaluations. 

6 • Fate and transport: Section 3.8.3 describes the fate and transport modeling approach that will be 
7 used to evaluate potential impacts to underlying groundwater. The modeling approach is defined in 
8 the graded approach document (DOE/RL-2011-50), which presents the hydraulic properties and 
9 model parameters used to evaluate how contamination might move vertically and horizontally within 

10 the vadose zone. The 200-PO-l and 200-BP-5 OUs will address contamination in groundwater and 
11 associated risks to HHE. 

12 3.8 Risk Assessment Approach 

13 The purposes of a BRA are to assess potential risks associated with residual contamination at a site under 
14 baseline conditions (i.e., no further action), identify key radionuclide and chemical contributors to risk, 
15 identify key exposure pathways, and detennine if there is a need to take an action to reduce risks. 
16 Clarification of the role of the BRA in developing Superfund remedial alternatives and supporting risk 
17 management decisions is provided in Clay, 1991 , " Role of Baseline Ri sk Assessment in Superfund 
18 Remedy Selection Decisions" (OSWER Directive 9355.0-30). This directive states that the BRA is part of 
19 the RI. It further states the following: 

20 The baseline risk assessment should "characterize the current and potential threats to 
21 human health and the environment that may be posed by contaminants migrating to 
22 groundwater or swface water, releasing to air, leaching tlfrough soil, remaining in the 
23 soil, and bioaccumulating in the food chain " ([NCPJ Section 300.430[d][4]). 
24 The primmy purpose of the baseline risk assessment is to provide risk managers with 
25 an understanding of the actual and potential risks to human health and the 
26 environment posed by the site and any uncertainties associated with the assessment. 
27 This information may be useful in determining whether a current or potential threat to 
28 human health or the environment exists that warrants remedial action. 

29 The methods and parameters outlined in this section support the Central Plateau Inner Area cleanup 
30 principles and are based on guidance from EPA and the regulations promulgated by Ecology. These 
31 methods and parameters also are consistent with BRAs previously conducted at the Hanford Site that 
32 have been reviewed and approved by EPA and Ecology. The general methodology for conducting the 
33 BRA is described in the following sections. 

34 3.8.1 Human Health Risk Assessment Approach 

35 Human health risk assessment (HHRA) methods and parameters are drawn from EPA ' s Risk Assessment 
36 Guidance for Superfund, Volume I, Human Health Evaluation Manual (Part A): Interim Final (also 
37 known as Risk Assessment Guidance for Superfund [RAGS]) (EPN540/ l-89/002). 

38 3.8. 1.1 Definition of Human Health Exposure Scenario 
39 Human health risks in the Inner Area will be assessed using the outdoor worker exposure scenario for 
40 chemicals and radionuclides within the standard POC (0 to 4.6 m (0 to 15 ft] bgs). A construction worker 
41 exposure scenario will be used to evaluate radiological contamination below 4.6 m (15 ft) bgs to infonn 
42 decisions about selection of remedial alternatives, specifically site controls and the length of time site 
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access would need restrictions. The basis for the outdoor worker and construction worker scenarios and 
2 source of equations used to calculate cancer risks and noncancer hazards will be drawn from 
3 EPA Regional Screening Level guidance (EPA, 2018, Regional Screening Levels for Chemical 
4 Contaminants at Superfi111d Sites) for chemicals, and from EPA' s radionuclide PRG guidance 
5 (EPA, 2016, Preliminary Remediation Goals for Radionuc/ides) for radionuclides. Key assumptions are 
6 as follows: 

7 • Exposure pathways selected for the outdoor worker and construction worker scenarios are based on 
8 the assumption that direct contact exposure is potentially complete to contaminants in soil. 

9 - Exposure pathways to chemicals in shallow soil include incidental soil ingestion, inhalation of 
10 dust and volatiles, and demrnl contact with soil. (Groundwater protection is also evaluated as 
11 detailed in Section 3.8.3.) 

12 Exposure pathways for radionuclides include incidental soil ingestion, inhalation of dust, and 
13 direct ( external) exposure. 

14 • Groundwater protection is also evaluated as detailed in Section 3.8.3. 

15 • Exposure point concentrations (EPCs) for soil will include the standard POC (i.e. , 4.6 m [15 ft bgs]) 
16 based on MTCA WAC 173-340-7 40( 6)( d) and may include an alternative POC proposed by DOE 
17 in the CMS/FS. 

18 The exposure parameters for the outdoor worker scenario for chemicals and radionuclides are defined in 
19 Table 3-10. The exposure parameters listed in Table 3-10 reflect the EPA guidance updates. 

20 Although only the outdoor worker scena1io exposure parameters are provided in Table 3-10, cleanup 
21 levels for direct contact with chemicals in soil, structures (including pipelines), and debris will be 
22 developed using the assumptions from MTCA (WAC 173-340-745 , "Soi l C leanup Standards for 
23 Industrial Properties"), as described in Section 3.8.1.8. The exposure parameters for the construction 
24 worker scenario for radionuclides are defined in Table 3-1 I . 

25 In addition, the BRA will present risk characterization results for the two Native Ame1ican (Tribal) 
26 scenarios for information only. Exposure assumptions for these scenarios are based on infonnation 
27 provided in exposure scenario documents developed by the Confederated Tribes of the Umatilla Indian 
28 Reservation (CTUIR) (Harris and Harper, 2004, Exposure Scenario for CTUIR Traditional Subsistence 
29 Lifeways; Ha1Tis, 2008, Application of the CTUJR Traditional Lffeways Exposure Scenario in Hanford 
30 Risk Assessments) and the Yakama Nation (Ridolfi Inc. , 2007, Yakama Nation Exposure Scenario for 
31 Hanford Site Risk Assessment, Richland, Washington). 

32 3.8.1.2 Basis for Action 

33 For protection of human health (direct contact), the CERCLA-defined basis for action for radionuclides is 
34 1 in 10,000 cumulative excess lifetime cancer risk. The basis for action for chemicals is based on the 
35 EPA Regional Screening Levels calculation at I in I 00,000 for cancer risks4 or a hazard index of 1.0 for 
36 non cancer hazards. The BRA will use the outdoor worker exposure scenario to detennine if remedial 
37 action is warranted. Ecological risk and groundwater protection will also be considered to detem1ine if 
38 remedial action is warranted, as discussed in Sections 3.8.2 and 3.8.3, respectively. 

4 As stated in Section 1.3.2 .2, the need for action for nonradionuclides will also be evaluated at a cumulative cancer 
risk of 1 in 10,000 and 1 in 100,000 and a hazard index of 1 for noncarcinogenic effects. 
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Exposure Parameter 

Excess lifetime cancer ri sk 

Hazard quotient 

Chroni c daily intake 

Soi l concentrat ion 

Averaging time - carcinogens 

Averaging time -
noncarcinogens 

Body weight - adult 

Ex posure frequency 

Ex posure duration 

Exposure time 

So il ingestion rate 

Unit correction fac tor I 

Unit correction factor 2 

Unit correction fac tor 3 

Unit correction fac tor 4 

Unit co1Tection fac tor 5 

Unit correction factor 6 

Symbol 

Ri sk 

HQ 

COi 

Cs 

ATc 

ATn c 

BW , 

EFow 

EDow 

ET ow 

IRSow 

CFI 

CF2 

C F3 

CF4 

C FS 

C F6 

Table 3-10. Summary of Outdoor Worker Scenario Exposure Parameters 
Radiological 

Units Value Source Value 

unitlcss I sotopc-spcci fie Calculated Analyte-speci fie 

unitlcss NIA NIA Ana lytc-specific 

mg/kg-day, pC i, 
I sotopc-spcci fie Calcu lated Ana lytc-spccific 

mg/1113, or µ g/m' 

mg/kg or pCi /g I sotopc-spcci fie Measured va lue Ana lytc-spcci fie 

days NIA - 25,550 

days NIA - 9,125 

kg NIA - 80 

days/year 225 
OSWER 9355.4-24 

225 
(Exhibit 1-2) 

25 
OSWER Directive 9285.6-03 

25 year 
(page 15) 

hr/day 8 
OSWER Directi ve 9200.1 -1 20, 

8 
Attachm ent I 

mg/day 100 
OSWER Directi ve 9285.6-03 

100 
(page 15) 

g/mg 0.001 Ca lculated NIA 

kg/mg NIA NIA 0.00000 1 

year/day 0.00274 Calcul ated IA 

g/kg 1,000 Ca lcu lated IA 

day/hour 0.04 17 Ca lcu lated 0.0417 

~tg/ rng NIA NIA 1,000 

Chemicals 

Source 

Ca lcu lated 

Calcul ated 

Ca lcul ated 

Measured va lue 

Default; EP A/5 40/ 1-89/002 

Default; EPA/540/ 1-89/002 

EPA/600/ R-090/052F, 
Table 8-3 

OSWER 9355.4-24 
(Ex hibit 1-2) 

OSWER Directi ve 9285.6-03 
(page 15) 

OSWER Directi ve 9200. 1-1 20, 
Attachment I 

OSWER Directi ve 9285 .6-03 
(page 15) 

NIA 

Ca lcu lated 

NIA 

NIA 

Ca lculated 

Ca lcul ated 
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Exposure Parameter Symbol 

Area correction factor AC F 

Ga mma shielding factor GS F 

Dermal absorption fracti on ABSd 

Skin surface area SAow 

Soi I adherence factor AFow 

Gastroin testinal 
ABS GI 

absorption facto r 

Inhalation ra te - adu lt INHa 

Particulate emission factor PEF 

Volatilization fac tor VF 

Carcinogenic slope factor fo r 
SFsi 

so il ingestion 

Carcinogenic slope fac tor fo r 
SF, 

external exposure 

Carcinogenic slope facto r fo r 
SFinh 

inhalation 

Oral carcinogenic slope fac tor SFo 

Oral reference dose RfD o 

Unit ri sk factor IUR 

Reference concentration RfC 

Table 3-10. Summary of Outdoor Worker Scenario Exposure Parameters 
Radiological 

Units Valu e Source Valu e 

unitless Isotope-specifi c Eckerman, 2007 IA 

unitless I EP A/540-R-00-007 NIA 

unitless NIA NIA Analyte-specific 

cm2 NIA NIA 3,527 

mg/cm2-day NIA NIA 0. 12 

unitl ess NIA NIA Anal yte-speci fie 

m3lday 20 OS WER Directi ve 9285.6-03 NIA 

m3lkg 7.30E+ I0 OSWER 9355.4-24 7.30E+ I0 

m3lkg IA IA Analyte-specific 

risk/pCi Isotope-specifi c EPA* NIA 

ri sk/year per 
I sotope-speci fi e EPA* IA 

pCi/ g 

ri sk/pCi Isotope-specifi c EPA* NIA 

(mg/kg-day)" 1 IA IA Analyte-specific 

(mg/kg-day) IA IA Analyte-specific 

(µ glm3)-' NIA NIA Analyte-specifi c 

mg/m3 NIA NIA Ana lyte-speci fi e 

Chemicals 

Source 

IA 

NIA 

EP A/540IR/991005 

OSW ER Directive 9200. 1- 120, 
Attachment I 

OSW ER Directi ve 9200. 1- 120, 
Attachment I 

EP A/540IR/991005 

IA 

OSWER 9355.4-24 

EPA* 

NIA 

IA 

IA 

EPA* 

EPA* 

EPA* 

EPA* 
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Table 3-10. Summary of Outdoor Worker Scenario Exposure Parameters 
Radiolog ical Chemicals 

Exposure Parameter Symbol Units Valu e Source Valu e Source 

Decay constant "- unit less 0.693 EP A/540- R-00-007 NIA NIA 

Ti me Tow years 25 OSWER Directive 9285 .6-03 NIA NIA 

Sources: 

Eckem1an, 2007, Ratios of Dose Rates for Contaminated Slabs. 

EPA/540-R-00-007, Soil Screening Guidance for Radionuclides: User's Guide (OSWER Directive 9355.4- 16A). 

'f EPA/540/ 1-89/002, Risk Assessment Guidance for Superji.md, Volume I, /-/11111011 /-lea/th Evaluation Manual (Part A): Interim Final . 
..i:,. 
..i:,. EPA/540/R/99/005 , Risk Assessment Guidance for Superji.md, Volume /: Human /-lea/th Evaluation Manual (Part E, Supplemental Guidance for Dermal Assessment): Final. 

EPA/600/R-090/052F. Exposure Factors Handbook: 20 / I Edition. 

OSWER 9355.4-24, Supplemental Guidance for Developing Soil Screening Levels for Supe1ji111d Sites. 

OSWER Directive 9200. 1- 120, Human /-lea/th Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. 

OSWE R Directive 9285.6-03, Risk Assessment Guidance for S11perfi1nd, I ·otume I: Human /-lea/th Evaluation Manual Supplemental Guidance, "Standard Default Fae/ors.•· 
Interim Final. 

* Values will be obtained from the sources described in Section 3.8. 1.5. 

EPA U.S . Environmenta l Protection Agency 

IA not applicable 0 
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Table 3-11 . Summary of Construction Worker Scenario Exposure Parameters 
Exposure Parameter Symbol Units Value Source 

Excess lifetime 
Risk unitl ess Isotope-specific Calcul ated 

cancer risk 

Chronic dail y intake CDI pCi Isotope-specific Ca lculated 

Soi l concentration Cs pCi/g Isotope-specific Measured value 

Exposure frequency -
Site-specific assumption (5 days 

constructi on worker 
EFcw days/year 30 per week for 6 weeks); 

DOE/RL-2007-27; Section A3.3.l 

Exposure duration -
EDcw year I OSWER 9355.4-24, Exhibit 5-1 

construction worker 

Exposure time -
ETcw hr/day 8 

Site-specific assumption, 
construction worker 8 hours per 24-hour day 

Soil ingest ion rate -
IRS cw mg/day 330 OSWER 9355.4-24 (Exhibit 5-1) 

construction worker 

Inhalation rate -
fNH cw m3/day 60 

EPA/600/P-95/002Fa (page 5-11), based 
construction worker on a rate of 2.5 m3/hr for 24 hours 

Unit correction fac tor 1 CF l g/mg 0.001 1 gram = 1,000 mg 

Unit correcti on factor 2 CF2 day/hour 0.0417 1 day = 24 hours 

Unit correction factor 3 CF3 g/kg 1,000 1,000 grams = l kg 

Unit correction facto r 4 CF4 year/day 0.00274 1 year = 365 days 

Area correction factor -
ACFex1-sv unitl ess Isotope-specific ORNL/TM-20 13/00 

so il volume 

Gamma shielding factor GSF unitl ess l EP A/540-R-00-007 

Subchronic particulate 
PEF,c m3/kg \.28 X 106 OSWE R 9355.4-24 

emission fac tor 

Carcinogenic s lope factor 
SF,; risk/pCi Isotope-specific EPA* 

for soil ingestion 

Carcinogenic slope factor 
SF, 

ri sk/year 
Isotope-speci fie EPA* 

for external exposure per pCi 

Carcinogenic slope factor 
SF inh risk/pCi Isotope-specific EPA* 

for inhalation 

Decay constant >.. un itless 0 .693 EP A/540-R-00-007 

Time - construction 
t cw l OSWER 9355.4-24, Exhibit 5-1 

worker 
years 

Sources: 

DOE/RL-2007-27, Feasibility Study for the Plutonium/Organic-Rich Process Condensate/Process Waste Group Operable 
Unit: Includes the 200-PW- I, 200-PW-3, and 200-PW-6 Operable Units. 

EP N 540-R-00-007, Soil Screening Guidance for Radionuclides: User's Guide (OSWE R Directive 9355.4- l 6A). 

EPN 600/P-95/002Fa, Exposure Faclors Handbook Volume I : General Factors. 

ORNL/TM-2013/00, Area Correclion Factors/or Contaminated Soi/for Use in Risk and Dose Assessment Models. 

OSWER 9355.4-24, Supplemental Guidance for Developing Soil Screening Levels / or Superfund Siles . 

* Values wi ll be obtained from the sources described in Section 3.8. 1.5. 

EPA = U.S. Environmental Protection Agency 
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l 3.8. 1.3 Identification of Contaminants of Potential Concern 

2 For protection of human health ( direct contact), a COPC is defined as an analyte suspected of being 
3 associated with site-related activities that represents a potential threat to human health and for which data 
4 are of sufficient quality for use in a quantitative HHRA. A broad list of contaminants (radionuclides and 
5 chemicals) (see Section 3.4) will initially be evaluated in a quantitative HHRA. 

6 The risk characterization will discuss elevated soil background concentrations and their contribution to 
7 site risks, as well as naturally occurring elements that are not CERCLA hazardous substances, pollutants, 
8 and contaminants. The contribution from naturally occurring metals and radioisotopes as well as 
9 widespread anthropogenic radioisotopes will be evaluated in accordance with EPA 540-R-0 1-003, 

l O Guidance for Comparing Background and Chemical Concentrations in Soil for CERCLA Sites. 

11 The approach used for the evaluation of soil background concentrations will be the same as that used in 
12 the BRA in the River Corridor OUs. A summary of the 90th percentile and max imum Hanford Site soi l 
13 background concentrations is provided in Table 3-12. 

Table 3-12. Hanford Site Soil Background Concentrations 

90'h Percentile Maximum 
Analyte Analyte Background Background Source of 
Name Class Units Value Value Background Value 

Anthropogenic Radionuclides• 

Ces ium-1 37 RAD pCi/g I.I 1.6 DOE/RL-96-1 2 

Cobalt-60 RAD pCi/g 0.0084 0.039 DOE/RL-96- 12 

Europi um-154 RAD pCi/g 0.033 0.079 DOE/RL-96- 12 

Europium-155 RAD pCi/g 0.054 0.098 DOE/RL-96- 12 

Gross beta RAD pCi/g 23 25 DOE/RL-96-1 2 

Plutonium-238 RAD pCi/g 0.0038 0.019 DOE/RL-96-1 2 

Plutonium-239/240 RAD pCi/g 0.025 0.033 DOE/RL-96- 12 

Radium-228 RAD pCi/g 1.8 2.3 DOE/RL-96- 12 

Strontium-90 RAD pCi/g 0.18 0.37 DOE/RL-96- 12 

Thorium-228 RAD pCi/g 1.4 1.6 DOE/RL-96-1 2 

Tota l beta 
RAD pCi/g 0.18 0.37 DOE/RL-96- 12 

rad iostrontium 

Naturally Occurring Radionuclides 

Potassium-40 RAD pCi/g 17 20 DOE/RL-96-1 2 

Radium-226 RAD pCi/g 0.82 1.2 DO E/RL-96- 12 

Thorium-232 RAD pCi/g 1.3 1.6 DOE/RL-96-1 2 

Uranium-233/234 RAD pCi/g I. I 1.5 DOE/RL-96-1 2 

Uranium-234 RAD pCi/g I. I 1.5 DOE/RL-96-1 2 

Uranium-235 RAD pCi/g 0.11 0.39 DOE/RL-96-1 2 

Uranium-238 RAD pCi/g I.I 1.2 DOE/RL-96- 12 
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Analyte 
Name 

Aluminum 

Antimony 

Arsenicb 

Barium 

Beryllium 

Boron 

Cadmium 

Calcium 

Chrom ium 

Cobalt 

Copper 

Iron 

Lead 

Lithium 

Magnesium 

Manganese 

Mercury 

Molybdenum 

Nickel 

Potassi um 

Selenium 

Silver 

Sodium 

Thallium 

Uranium 

Vanadium 

Zinc 

Ammonia 

Chloride 

Fluoride 

Nitrate 

Phosphate 

Sulfate 
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Table 3-12. Hanford Site Soil Background Concentrations 

90th Percentile Maximum 
Analyte Background Background Source of 

Class Units Value Value Background Value 

Metals 

METAL mg/kg 11 ,800 28,800 DOE/RL-92-24, Vol. 1 

METAL mg/kg 0.1 3 0.385 ECF-HANFORD-11-0038 

METAL mg/kg 6.47 27.7 DOE/RL-92-24, Vol. 1 

METAL mg/kg 132 480 DOE/RL-92-24, Vol. 1 

METAL mg/kg 1.51 10 DOE/RL-92-24, Vol. 1 

METAL mg/kg 3.89 5.86 ECF-HANFORD-11-0038 

METAL mg/kg 0.563 2.98 ECF-HANFORD-11-0038 

METAL mg/kg 17,200 105,000 DOE/RL-92-24, Vol. 1 

METAL mg/kg 18.5 320 DOE/RL-92-24, Vol. 1 

METAL mg/kg 15.7 110 DOE/RL-92-24, Vol. l 

METAL mg/kg 22 61 DOE/RL-92-24, Vol. 1 

METAL mg/kg 32,600 68, 100 DOE/RL-92-24, Vol. 1 

METAL mg/kg 10.2 74.1 DOE/RL-92-24, Vol. 1 

METAL mg/kg 13.3 19.2 ECF-HANFORD-1 1-0038 

METAL mg/kg 7,060 32,300 DOE/RL-92-24, Vol. l 

METAL mg/kg 512 1, 110 DOE/RL-92-24, Vol. 1 

METAL mg/kg 0.013 0.029 ECF-HANFORD-11-0038 

METAL mg/kg 0.47 3.17 ECF-HANFORD- 1 1-0038 

METAL mg/kg 19 .1 200 DOE/RL-92-24, Vol. I 

METAL mg/kg 2, 150 7,900 DOE/RL-92-24, Vol. 1 

METAL mg/kg 0.78 0.84 ECF-HANFORD-11-0038 

METAL mg/kg 0.167 0.273 ECF-HANFORD-11-0038 

METAL mg/kg 690 6.06E+03 DOE/RL-92-24, Vol. I 

METAL mg/kg 0.185 0.523 ECF-HANFORD-11-0038 

METAL mg/kg 3.21 4.04 
Isotop ic activity conversion based 
on DOE/RL-96-12 values 

METAL mg/kg 85.1 140 DOE/RL-92-24, Vol. I 

METAL mg/kg 67.8 366 DOE/RL-92-24, Vol. I 

Anions 

ANIONS mg/kg 9.23 26.4 DOE/RL-92-24, Vol. 1 

ANIONS mg/kg 100 1,480 DOE/RL-92-24, Vol. 1 

AN IONS mg/kg 2.81 73 .3 DOE/RL-92-24, Vol. 1 

ANIONS mg/kg 52 906 DOE/RL-92-24, Vol. I 

A IONS mg/kg 0.785 225 DOE/RL-92-24, Vol. I 

ANIONS mg/kg 237 12,600 DOE/RL-92-24, Vol. I 

3-47 



I 

DOE/RL-2016-58, DRAFT A 
JULY2018 

Table 3-12. Hanford Site Soil Background Concentrations 

90'h Percentile Maximum 
Analyte Aoalyte Background Background Source of 
Name Class Units Value Value Background Value 

Sources: 

DOE/ RL-92-24, Hanford Site Background: Part I, Soil Background/or Nonradioactive Analytes. 

DOE/ RL-96- 12, Hanford Sile Background: Part 2, Soil Background for Radionuclides. 

ECF-HA FORD-11-0038, Soil Background/or Interim Use al the Hanford Site. 

a. The background va lues listed for fission products that are related to globa l fa llo ut are on ly for shallow soils (less than 4 .6 
m [ 15 ft) below ground surface). Background values li sted for naturally occurring radionuclides and nonradionuclides 
apply to the entire vadose zone. 

b. Ecology, 2013, ·· Issues Associated with Establishing oil Cleanup Level s for Arsenic,'" (memorandum to J. Hedges and 
J. Price, uclear Waste Program, from D. Brad ley), Toxics Cleanup Program, Washington State Department of Ecology, 
Olympia, Washington, June 11 , indicates that the Method A soil cleanup level of 20 mg/kg can be used to define natural 
background levels when developing soil cleanup leve ls for the Hanford Site. 

2 Certain analytes are known to be unrelated to Hanford Site wastes or will not contribute significantly 
3 to human health risks. These analytes wil l not be ca1Tied into a quantitative risk assessment: 
4 (l) radionuclides with a half- life of less than 3 years; (2) essential trace elements; (3) soil physical 
5 property measurements; and ( 4) background (naturally occurring) radionuclides (potassium-40, 
6 thorium-232 and daughters, and radium-226 and daughters) . This approach is the same as used in the 
7 River Corridor OUs. 

8 Quantitative risks will be assessed for analytes with toxicity values from the sources presented in 
9 Section 3.8.1.5 . Analytes without toxicity values will be discussed qualitatively as part of the 

IO risk characterization. 

11 3.8. 1.4 Exposure Assessment 

12 The exposure assessment will address (1) methods for developing EPCs in soil and, (2) methods for 
13 calculating concentrations in air from EPCs in soi l using EPA screening models, as described below. 

14 Development of Exposure Point Concentrations in Soil 

15 During the baseline risk assessment process, spatial exposure areas will be defined, and sampling and 
16 analytical data will be grouped for calculating EPCs, taking into consideration factors such as the nature 
17 and extent of contamination and process knowledge. Depths in soil will be identified for grouping 
18 samples based on the characterization strategy. 

19 The EPA software, ProUCL Version 5.1 or later (available at https://www.epa.gov/ land-research/proucl-
20 software), sha ll be used to ca lculate EPCs for the statistical sample design. The highest "suggested upper 
21 confidence limit (UCL) to use" provided in the ProUCL output fi le shall be used as the EPC, unless the 
22 software provides a warning indicating that the "recommended UCL exceeds maximum observation". 
23 When this warning is provided, or when ProUCL cannot calcu late a UCL value or does not provide a 
24 "suggested UCL to use", the maximum observed concentration will be used as the EPC. For judgmental 
25 samples, risk characterization wi ll be performed on a sample by sample basis. 

26 Development of Exposure Point Concentrations in Air from Soil 

27 Particulate emission factors for windblown dust and volatilization factors for VOCs (when appropriate) 
28 will be calculated in accordance with EPA guidance (OSWER 9355.4-24, Supplemental Guidance.for 
29 Developing Soil Screening Levels for Super.fund Sites). 
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l 3.8.1.5 Toxicity Assessment 

2 The toxicity criteria used for the human health cancer risk and noncancer hazard calculations will be 
3 obtained from the sources described in the following sections. 

4 Toxicity Values for Nonradionuclides 

5 For nonradionuclides, the analyte-specific toxicity values are determined using the recommended 
6 reference hierarchy, as described in Cook, 2003 , "Human Health Toxicity Values in Superfund Risk 
7 Assessments" (OSWER Directive 9285 .7-53). The hierarchy is the same as used in the baseline risk 
8 assessments for the River Corridor OUs and is summarized below. 

9 • Tier I - EPA Integrated Risk Information System (IRIS) 

10 • Tier 2- EPA Provisional Peer Reviewed Toxicity Values (PPRTVs) 

11 • Tier 3 - Other Toxicity Values 

12 Tier 1 - IRIS. The preferred source of toxicity data is the EPA Integrated Risk Information System (IRIS) 
13 database (available at: https: //www.epa.gov/iris) . Expert toxicologists at EPA have derived the values in 
14 this database, and the values have undergone thorough review and validation to develop slope factors and 
15 reference dose values both within and outside of the EPA. If a toxicity value is available in IRIS, that 
16 value is used in preference to values published in Tier 2 and Tier 3 sources. 

17 Tier 2 - PPRTVs. If a toxicity value is not available in IRIS, the next source is the EPA PPR TVs. 
18 This source includes toxicity values that have been developed by the Office of Research and 
19 Development/National Center for Environmental Assessment/Superfund Health Risk Technical Support 
20 Center. This database is available to the general public (http://hhpprtv.ornl.gov) and is also accessible to 
21 EPA risk assessors via the EPA intranet. These values are also published at the EPA Regional Screening 
22 Levels website (available at: http://www.epa.gov/reg3hscd/risk/human/rb-concentration table/). Tier 2 
23 values are used in preference to Tier 3 values. 

24 Tier 3 - Other Toxicity Values. Tier 3 includes additional EPA and non-EPA sources of toxicity 
25 information, including the following: 

26 • The California EPA Toxicity Criteria Database (availab le at: http://oehha.ca.gov/tcdb/index.asp) 
27 provides toxicity values that are peer reviewed and address both carcinogenic and 
28 noncarcinogenic effects. 

29 • The Agency for Toxic Substances and Disease Registry minimal risk levels (available 
30 at: http://www.atsdr.cdc.gov/mrls/index.html) for hazard substances are peer-reviewed estimates of 
31 the daily human exposure to hazardous substances that is likely to be without appreciable risk of 
32 adverse noncarcinogenic health effects over a specified duration of exposure. 

33 • Toxicity values from Health Effects Assessment Summary Tables (HEAST) (available at: https: //epa-
34 heast.ornl.gov). 

35 • National Center for Environmental Assessment (NCEA) toxicity values found in the Risk Assessment 
36 Information System (available at: http://rais.ornl.gov) . 

37 Toxicity Values for Radionuclides 

38 The default dose coefficient file package, (DCFPAK) 3.02 morbidity risk factors within the RESidual 
39 RADioactive (RESRAD) dose model (available at: http: //resrad.evs.anl.gov/) will be used for selecting 
40 the risk coefficients for radiological COPCs. 
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1 3.8.1.6 Risk Characterization 
2 Risk estimates wi ll be presented by exposure area and depth in soil. The BRA wi ll also discuss risk 
3 estimates relative to Hanford Site background levels. The risk characterization identifies the COPCs that 
4 are risk drivers. 

5 3.8.1.7 Discussion of Uncertainties 
6 Uncertainties in the HHRA calculations or conclusions will be specifically discussed in uncertainty 
7 sections in the RI/FS (and RFI/CMS, as applicable) document. The discussions wi ll identify whether risks 
8 from contaminants in soil are likely overstated or understated. 

9 3.8.1.8 Methods for Calculating Human Health Cleanup Levels 
IO Cleanup levels for di rect contact with radionuclides in soil , structures (including pipelines), and debris 
11 will be developed using parameters for the outdoor worker scenario identified in Section 3.8.1.1, as well 
12 as the toxicity values identified in Section 3.8.1.5. The outdoor worker PRG will be used to represent 
13 reasonable maximum exposure for industrial worker exposure to contaminated soil. For pipelines, 
14 structures, and debris, the two-dimensional outdoor worker external exposure will be used to represent 
15 reasonable maximum exposure. The two-dimensional method is developed to evaluate risks from 
16 exposure to structures with surface radioactive contamination. In this method, the outdoor worker is 
17 exposed to radioactively contaminated dust settled on finite slabs. The only pathway considered is 
18 external exposure to ionizing radiation (EPA, 2016) . Table 3-10 provides the exposure parameters that 
19 will be used. PRGs corresponding to a 10-4 acceptable cancer risk level wi ll be used for radionuclides. 
20 The methodology used to calculate soil PRGs for radionuclides is consistent with the methodo logy used 
21 in BRAs for the River Corridor OUs. 

22 Cleanup levels for direct contact with chemicals in soi l, structures (including pipelines), and debris will 
23 be developed using the assumptions from MTCA (WAC 173-340-745, Equations 745-1 and 745-2), along 
24 with toxicity values identified in Section 3.8.1.5. The PRGs will be developed based on a 10-5 acceptable 
25 cancer risk level or a noncancer hazard quotient of l. MTCA equations will be used to calcu late PRGs 
26 based on direct contact (soil ingestion) and, where relevant, the PRG value will be based on the inhalation 
27 exposure pathway when it is lower than soil ingestion. The cumulative cancer risk threshold for chemica ls 
28 is also 10-5, so adjustment to cleanup levels based on cumulative risk may be relevant. Adjustments for 
29 multiple contaminants having a similar mode of action or multiple pathways of exposure will be made 
30 where appropriate. 

31 3.8.2 Ecological Risk Assessment Approach 
32 The ecological risk assessment (ERA) approach will fo llow EPA guidance and the terrestrial ecological 
33 evaluation procedures developed by Ecology (MTCA). The ERAs will include, as appropriate, 
34 explanations of how the methodology conforms to guidance and requirements identified in MTCA. 
35 The ERA approach is the same as that used in the BRAs for the River Corridor OUs. 

36 3.8.2. 1 Identification of Contaminants of Potential Ecological Concern 
37 Contaminants of potential ecological concern (COPECs) will be identified using the same process 
38 developed for the HHRA (Section 3.8.1.3) but will consider ecological pathways and screening levels. 

39 3.8.2.2 Conceptual Site Model for Ecological Exposure 
40 The CSM for ecological exposure pathways will include the elements described by EPA 540-R-97-006, 
41 Ecological Risk Assessment Guidance for Superfund: Process for Designing and Conducting Ecological 
42 Risk Assessments: Interim Final. Although not specifically referred to as a CSM, these same elements are 
43 also part of the simplified terrestrial ecological evaluation procedures (WAC 173-340-7492, "Simplified 
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Terrestrial Ecological Evaluation Procedures") and site-specific terrestrial ecological evaluation 
2 procedures under MTCA (WAC 173-340-7493). Previously developed evaluations will be used, including 
3 the conceptual model of ecological exposure pathways and receptors developed for the Tier 1 and Tier 2 
4 ecological PRGs (CHPRC-00784, Tier 1 Risk-Based Soil Concentrations Protective of Ecological 
5 Receptors at the Hanford Site [hereinafter referred to as Tier 1 ecological SSLs] ; Tier 2 wildlife PRGs 
6 (CHPRC-01311 ); ECF-HANFORD-11-0158, Tier 2 Terrestrial Plant and Invertebrate Prelimina,y 
7 Remediation Goals (PR Gs) for Nonradionuclides for Use at the Hanford Site [hereinafter referred to as 
8 Tier 2 plant/invertebrate PRGs]). 

9 3.8.2.3 Evaluation of Biointrusion 

10 The ERA will include a discussion of the depth of soil to which ecological receptors are exposed. This 
11 discussion will use the analysis presented in CHPRC-00651 , Evaluation of Biointrusion Depths at the 
12 Hw~ford Site f or Protection of Ecological Receptors. If a conditional POC for soil depth is proposed, both 
13 the standard POC and the conditional POC will be presented as remedial action alternatives in the FS 
14 (and CMSs, as applicable). 

15 3.8.2.4 Exposure Assessment 

16 The exposure assessment will use exposure parameters, representative species, and transfer factors found 
17 in Tier 1 ecological SSLs (CHP.RC-00784) and Tier 2 wildlife PRGs (CHPRC-01311) that have already 
18 been evaluated and used in ERAs for the River Corridor OUs. Estimation ofEPCs in soil will use the 
19 same data and parallel the methods as presented for the HHRA. 

20 3.8.2.5 Effects Assessment 

21 The effects assessment will be the same as that employed for the River Corridor OU BRAs. 
2 The assessment will use toxicity reference values for wildlife that have been developed in Tier l 

_3 ecological SSLs (CHPRC-00784) and Tier 2 wildlife PR Gs (CHPRC-01311 ). The same soil thresholds 
24 protective of wildlife that were developed from these toxicity reference values will be used for wildlife in 
25 the Central Plateau. For nonradiological contaminants, effect values for terrestrial plants and invertebrates 
26 will be the soil threshold concentrations presented in Tier 1 ecological SSLs (CHPRC-00784) and 
27 Tier 2 plant/invertebrate PRGs (ECF-HANFORD-11-0158). The DOE's background concentration 
28 guidelines (BCGs) for terrestrial plants and animals represent the radiological ecological screening levels 
29 for radionuclides in soil. 

30 3.8.2.6 Risk Characterization 

31 Ecological risk characterization will use standard methods and approaches already employed along the 
32 River Corridor, including the following: 

33 • Calculation of ecological hazard quotients 

34 • Evaluation of risk relative to established background levels to aid in identifying risk drivers 

35 • Methods for characterizing risks when a scientific-management decision point (SMDP) is reached 

36 The SMDP is reached when exposures are higher than an ecological hazard quotient of 1 (i.e., an EPC is 
37 higher than a PRG). The potential for population-level risks to wildlife and community-level risks to 
38 plants and invertebrates will be evaluated, and a risk management decision will be made using the SMDP. 
39 The approach is the same as was used for the River Corridor OU BRAs. The SMDP will consider 
40 the following: 

41 • Spatial characteristics of the remediated waste site (area and depth of the waste site) 

t2 • Proximity and size of other waste sites and unaffected habitat 
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• Extent of site characterization (sample density and characterization of lateral extent of contamination) 

2 • Data quality (presence of qualifiers, adequacy of detection limits) 

3 • Frequency that risk-based thresholds are exceeded and the locations of those exceedances 

4 • Chemical-specific properties of each COPEC (potential to biomagnify, persistence) 

5 • Ecological receptors specific details 

6 • Feeding guild that is affected (plants; insects; and omnivorous, herbivorous, insectivorous, or 
7 carnivorous wildlife) 

8 • Proportion of receptors affected 

9 • Likelihood of population- or community-level effects 

l O • Home range of the receptors at risk relative to the area exceeding PRG 

11 • Evaluation of PRG (level of confidence, basis, relation to other PRGs such as those for human health 
12 or groundwater protection) 

13 1n the preparation of the ERA, risk assessors will evaluate potential risks to populations of mammals and 
14 birds and to communities of plants and invertebrates. Risk assessors will then propose conclusions 
15 through the SMDP. Risk managers from DOE and the regulatory agencies will review and concur or 
16 revise the SMDP conclusions. 

17 3.8.2. 7 Methods for Calculating Ecological Cleanup Levels 

18 PRGs have been developed for individual feeding guilds (for birds and mammals) and for plants and 
19 invertebrates. The PRGs for chemicals are based on the lowest observed adverse effect levels and are 
20 found in Tier 2 wildlife PRGs (CHPRC-01311) and Tier I ecological SSLs (CHPRC-00784) (for birds 
21 and mammals) and Tier 2 plant/invertebrate PRGs (ECF-HANFORD-11-0158). 

22 Based on guidance from ICRP-60, 1990 Recommendations of the International Commission on 
23 Radiological Protection; IAEA 332, Effects of Ionizing Radiation on Plants and Animals at l evels 
24 Implied by Current Radiation Protection Standards; and UNSCEAR, 2000, Sources and Effects of 
25 Ionizing Radiation, two radiological effect threshold criteria were considered during the development of 
26 both generic and Tier I SSLs: 

27 I . Radiological doses to aquatic animals and to terrestrial plants should not exceed 1.0 rad/day, and 

28 2. Radiological doses to terrestrial animals should not exceed 0.1 rad/day. 

29 It should be noted that DOE has adopted these effect thresholds and integrated them into 
30 DOE-STD-1153-2002, A Graded Approach for Evaluating Radiation Doses to Aquatic and 
31 Terrestrial Biota. 

32 No Tier 2 PRGs for radionuclides were calculated. Hence, Tier I ecological SSLs (CHPRC-00784) will 
33 be used for decision making. 
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1 3.8.3 Evaluation of Groundwater Protection 

2 The evaluation of groundwater protection will be based on the graded approach document 
3 (DOE/RL-2011-50) , which wi ll form the basis for all groundwater evaluations on the Central Plateau. 
4 The development of soil screening levels (SSLs) and PRGs for groundwater protect ion will be based on 
5 protecting groundwater directly below each waste site. In addition, cumulative impacts from all waste 
6 sites and other sources within the Central Plateau will also be evaluated. 

7 The graded approach document (DOE/RL-2011-50) establishes the use of Subsurface Transport Over 
8 Multiple Phases (STOMP) (PNNL-1 2030, STOMP: Subsurface Transport Over Multiple Phases 
9 Version 2.0: Theory Guide) as the fate and transport model to be used for groundwater protection 

10 evaluations. To faci litate the modeling approach for the Central Plateau, five hydrogeologic provinces 
11 were identified in the graded approach document based on vadose zone hydrogeologic similarity. 
12 The characteristics, thickness, and vertical distribution of the vadose zone sediments of the five provinces 
13 are provided in the graded approach document, and Section 2.4.3.3 of this work plan discusses the 
14 hydrogeologic provinces relevant to the 200-EA-l OU. Other parameter values used for the groundwater 
15 protection evaluation include ranges of distribution coefficient (Kd) values and net infiltration rates. 

16 For evaluation of groundwater protection for waste sites on the Central Plateau (including those 
17 within the 200-EA-l OU), Kd values identified for the River Corridor (DOE/RL-2010-95 , Remedial 
18 Investigation/Feasibility Study for the 100-DR-1, 100-DR-2, 100-HR-1, 100-HR-2, and 
19 100-HR-3 Operable Units) wi ll be used. Because DOE/RL-2010-95 did not identify a Kd value for 
20 uranium, a Kd value of zero will be used for all waste sites unless site-specific information is available. 

21 Long-term net infi ltration rates wi ll be defined as documented in the graded approach document 
'!2 (DOE/RL-2011-50) . To summarize, 4 mm/yr will be used as the long-term infiltration rate for two 
~3 scenarios based on two future end states: 

24 • Native land cover scenario: Assumes revegetation with native plants that wi ll mature within about 
25 30 years of remediation and vegetation, consistent with the graded approach document 
26 (DOE/RL-2011 -50). 

27 • Evapotranspiration barrier scenario: Assumes installation of an evapotranspiration barrier5 at the 
28 waste site(s). After the barrier is installed, the effective infiltration rate will be reduced to 0.5 mm/yr. 
29 The barrier wi ll be assumed to have a design life of 500 years. After that, net infiltration rates will 
30 return to the natural land cover rate of 4 mm/yr. 

31 Table 3-13/Figure 3-10 and Table 3-1 4/Figure 3-11 illustrate the native vegetation and barrier 
32 scenarios, respectively, based on the input and evaluations provided in the graded approach document 
33 (DOE/RL-2011-50) . 

34 To establish compliance of the groundwater protection evaluation approach with the requirements of 
35 WAC 173-340-747(8), " Deriving Soil Concentrations for Groundwater Protection," a single crosswalk 
36 fo r waste sites applicable across the Central Plateau will be developed. This crosswalk wi ll fo llow the 
37 structure documented in DOE/RL-2010-95, Remedial Investigation/Feasibility Study for the 
38 100-DR-l, 100-DR-2, 100-HR-1 , 100-HR-2, and 100-HR-3 Operable Units. Following this development, 
39 and within each of the OUs, each risk assessment wi ll identify unique app lication aspects for waste sites 
40 and demonstrate how Washington Administrative Code requirements are met. 

5 See Section 3.13 for discussion of potential barrier technologies currently being considered. 

3-53 



2 

3 

Surface Soil 
Type 

Hanford sand, 
disturbed 

DOE/RL-2016-58, DRAFT A 
JULY 2018 

Table 3-13. Central Plateau Inner Area Native Vegetation Recharge 
Scenario Phases and Recharge Rates (mm/yr) 

Historic Simulation Predictive Simulation 
(pre-2015) (post-20 IS) 

(Initial Hydraulic Conditions) (Calculation of Peak Groundwater Concentration) 

Hanford Developing 
Pre-Hanford Operations Bare Soil Shrub-Steppe Mature Shrub-

Phase Phase Phase Phase Steppe Phase 
(Before 1944) ( 1944-2014) (2015-2049) (2050-2079) (After 2080) 

4.0• 63 .Qb 63.Qb 8.oc 4.oct 

Source: PNNL-14 702, Vadose Zone Hydrogeology Data Package fo r Hanford Assessments. 

a. PNNL-14702, Table 4-15; S (southern 200 West Area), T (northern 200 West Area), and A (southern 200 East Area) areas, 
hrub-steppe. 

b. PNNL-14702, Table 4-15 ; all areas with soil s di sturbed by excavati ons; no vegetation. 

c. P NL-14702, Table 4- 15; all areas with soils di sturbed by excavations; young shrub-steppe. 

d. P L-14702, Table 4-15 ; all areas with soils di turbed by excavati ons; shrub-steppe. 
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Figure 3-10. Central Plateau Inner Area Native Vegetation Recharge Scenario 
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Table 3-14. Central Plateau Inner Area Barrier Recharge Scenario Phases and Recharge Rates (mm/yr) 

Historic Simulation Predictive Simulation 
(pre-2015) (post-2015) 

(Initia l Hydraulic Conditions) (Calculation of Peak Groundwater Concentration) 

Hanford Post-Barrier 
Pre-Settlement Operations Barrier Design Phase (Mature 

Surface Soil Phase Phase Bare Soil Phase Life Phase Shrub-Steppe) 
Type (Before J 944) (1944-2014) (2015--2049) (2050-2549) (After 2550) 

Hanford sand, 4 .oa 6}.0b 63.0b o.sc 4.0d 
d isturbed 

Sources: 

DOE, 2005, Technical Guidance Document/or Tank Closure Environmental Impact Statement Vadose Zone and 
Groundwater Revised Analyses. 

PNNL-1 4702, Vadose Zone Hydro geology Data Package for Hanford Assessments. 

a. PNNL- 14702, Tab le 4- 15; S (southern 200 West Area), T (northern 200 West Area), and A (southern 200 East Area) areas, 
shrub-steppe. 

b. PNNL- 14702, Table 4- 15; all areas with soil s d isturbed by excavations; no vegetat ion. 

c. DOE, 2005 , Section 4.4; barrier durin,g des ign li fe. 

d. PNNL- 14702, Table 4-1 5; all areas with soils d isturbed by excavations; shrub steppe. 

80 -
Barrier Recharge Scenario 

60 -

f 
.§. ., 40 e> -
"' ii ., 

Cl'. 

20 -
Note; barrier life is 500 years; _ 

Rate increases to 4 mm/yr in 2550 -• 
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Figure 3-11. Central Plateau Inner Area Barrier Recharge Scenario 
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3.8.3. 1 Basis for Calculation of Soil Screening Levels and Preliminary Remediation Goals 
2 The evaluation of groundwater protection approach involves the evaluation of the potential for 
3 groundwater contamination from a given waste site (with known or assumed waste geometry) or the 
4 calculation of SSLs or PRGs. The SSLs and PRGs are soil and vadose zone concentrations that would not 
5 impact groundwater above pre-defined levels. Consistent with the graded approach document 
6 (DOE/RL-2011-50, Figure 3-1), the SSLs will be used to identify COPCs, and the PRGs will be used to 
7 set cleanup levels. 

8 For the SSLs calculation, these soil concentrations would not impact groundwater concentrations above 
9 the lowest value from the following: 

10 • Chemicals; concentrations calculated for the EPA tap water scenario based on carcinogenic effects 
11 calculated at a target risk level of l x l o·6, as applicable 

12 • Radionuclides; concentrations calculated for the EPA tap water scenario based on carcinogenic 
13 effects calculated at a target risk level of 1x 10-5 

14 • Concentrations calculated for the EPA tap water scenario based on noncarcinogenic effects calculated 
15 at a hazard quotient value of 0.1 , as applicable 

16 The groundwater protection PRGs would be calculated as soil concentrations that would not impact 
17 groundwater concentrations above the lowest value from the following: 

18 • The federa l and state maximum contaminant level values, where avai lable 

19 • EPA screening levels for radionuclides for which no maximum contaminant level is available; the 
20 groundwater cleanup level is calcu lated using the tap water scenario at an individual target risk level 
21 of l x l0·4 

22 • MTCA Method B cleanup levels for groundwater based on carcinogenic effects calculated at a target 
23 risk level of 1 x 10-6, as applicable, with downward adjustment to maintain cumulative risk below 

24 1x 10-5 for multiple contaminants in accordance with WAC 173-340-708(5) and (6) 

25 • MTCA Method B cleanup levels for groundwater based on noncarcinogenic effects calculated at 
26 a hazard quotient value of 1, as applicable, with downward adjustment to maintain a total hazard 
27 index of 1 for multiple contaminants in accordance with WAC 173-340-708(5) and (6) 

28 3.8.3.2 Evaluation of Cumulative Impacts and Approach for Evaluation 
29 of Conditional Point of Compliance 
30 An alternative can be developed in the CMS/FS that considers a conditional POC in groundwater. 
31 The detailed evaluation of this alternative will consider the evaluation of cumulative impacts, taking into 
32 consideration the upgradient groundwater contamination through the same comprehensive approach as 
33 PNNL-11800, Composite Analysis for Low-Level Waste Disposal in the 200 Area Plateau of the 
34 Hanford Site, and the cumulative impact analysis conducted for the Tank Closure and Waste 
35 Management EIS (DOE/EIS-0391 ). The following considerations will be defined for this evaluation: 
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• The conditional POC process will define a model domain (in space and time) that covers all the 1 
source waste sites within the boundary, as well as existing groundwater contamination. An example 2 
of this boundary is shown in Figure 3-12. This example boundary encompasses all of the liquid 3 
effluent disposal sites and the existing concentrated groundwater contamination areas within the 4 
Central Plateau. The actual boundary will be determined through the RFI/CMS/RI/FS process for 5 
source OUs. The evaluation will be conducted for 1,000 years. 6 

 7 
Figure 3-12. Example Boundary for the Evaluation 8 

of Conditional Point of Compliance for Groundwater Protection 9 

• Inventory estimates for waste sites will include measurements for surface soils and the vadose zone, 10 
as well as the following sources: 11 

− Liquid disposal sites: Hanford Site Soil Inventory Model (SIM) mean values (PNNL-16940, 12 
Hanford Soil Inventory Model (SIM), Revision 2, Software Documentation – Requirements, 13 
Design, and Limitations) will be used for the base case. Ranges of effluent volumes and 14 
associated contaminant concentrations provided by the SIM will be used to evaluate 15 
the uncertainties. 16 

− Solid waste disposal sites: Inventory estimates will be developed based on available information 17 
and available characterization measurements. 18 

− Tank farms sources: Data will be obtained from the most recent leak assessment reports and the 19 
tank waste and ancillary equipment inventory estimates. 20 
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1 • A range of end-state conditions for waste sites and groundwater will be evaluated using the same 
2 approach documented in PNNL-14027, An Initial Assessment of Hanford Impact Performed with the 
3 System Assessment Capability, which will be updated to reflect the current decisions and response 
4 actions that have already been implemented for the groundwater contamination on the Central 
5 Plateau, including perched water removal. 

6 Cumulative impacts from waste sites, tank farms, and other sources within the Central Plateau will be 
7 assessed and documented in a single primary Tri-Party Agreement (Ecology et al. , 1989a) document. This 
8 document will be prepared following the approval of the first work plan and prior to completion of the 
9 first RI/FS (and RFI/CMS, as applicable) for the source OUs within the Hanford Site Central Plateau. 

10 Following the issuance of this document, each source OU RI report will reference this application 
11 document, evaluate any necessary updates based on new information or updated elements of the CSMs, 
12 and evaluate how the conclusions can change. Similarly, the composite analysis (required in accordance 
13 with DOE O 435.1 Chg. 1, Radioactive Waste Management) will reference the same application 
14 document, evaluate any necessary changes, and demonstrate the performance metrics required under this 
15 DOE order. 

16 3.9 Initial Evaluation 

17 As described in Sections 3.2 and 3.3 and detailed in the waste site-specific summaries presented in the 
18 200-EA-l scoping document (SGW-60540), many 200-EA-l OU waste sites have been previously 
19 investigated and evaluated pursuant to CERCLA or RCRA. Through a series of workshops, DOE-RL and 
20 Ecology conducted an initial evaluation of this information to indicate the following for each waste site: 

21 • Potential threats to HHE that may drive action 

22 • Likely exposure pathways associated with potential threats 

23 • Likely response scenarios to consider in future alternative evaluations to respond to potential threats 

24 • Uncertainties (i.e., data needs) and associated approach to address data needs 

25 Appendix C presents the site-specific workshop evaluation results for each of the 200-EA- l OU waste 
26 sites. Chapter 4 identifies the data needs resulting from the evaluation of existing data conducted as part 
27 of the initial evaluation. 

28 3.10 Preliminary Remedial Action Objectives 

29 This section describes the preliminary 200-EA-l OU RAOs, which are based on the reasonably 
30 anticipated future land use of the Central Plateau, potential receptors, known or expected contaminants, 
31 and impacted media. The following preliminary RAOs may be refined during the RFI/RI to support the 
32 CMS/FS, with final RAOs established in the Corrective Action Decision (CAD)/ROD: 

33 • RAO #1: Prevent or mitigate unacceptable risk to human health and ecological receptors associated 
34 with radiological exposure to waste or soil contaminated above risk-based criteria. 

35 • RAO #2: Prevent or mitigate unacceptable risk to human health and ecological receptors associated 
36 with chemical exposure to waste or soil contaminated at or above risk-based criteria. 

37 • RAO #3: Control the sources of potential groundwater contamination to support the Central Plateau 
38 groundwater goal of restoring and protecting the beneficial uses of groundwater. 
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3.11 Potential Applicable or Relevant and Appropriate Requirements 

2 Any remedial action implemented for 200-EA- l OU waste sites will be required to meet applicable or 
3 relevant and appropriate requirements (ARARs) . Accordingly, a lternatives developed and evaluated in the 
4 CMS/FS will be assessed based on their ability to comply with ARARs. Appendix E describes the 
5 potential ARARs and to-be-considered (TBC) criteria for the 200-EA-l OU. 6 The potential ARARs and 
6 TBCs are subject to further review and will be revised, if necessary, in the RFI/CMS/RI/FS report. 

7 3.12 Preliminary Remediation Goals 

8 Radiological and chemical PRGs for direct contact human health exposure, ecological exposure, and 
9 groundwater protection will be established for the receptors and exposure pathways described in 

10 Sections 3.8.1 through 3.8.3. These PRGs will be the numeric representation of protective contaminant 
11 concentrations consistent with the RAOs (Section 3.10) and will be based on the methods and input 
12 parameters summarized in this chapter. The supporting calculations listed in Appendix D document 
13 currently available PRG values . 

14 3.13 Potential Response Actions and Associated Technologies 

15 Understanding potential response actions and a preliminary range of associated remedial technologies 
16 supports the data needs identification for the RFI/CMS/RI/FS alternative evaluations (Chapter 5). 
17 The following describe potential response actions for the 200-EA- l OU: 

18 • RTD: RTD alternatives involve excavating soil and structures with contamination above PRGs and 
19 placing them at approved disposal facilities for long-term management. RTD planning requires 
20 an understanding of soil chemical and physical properties, waste site structural integrity, and the 
21 depth and nature of contamination. Waste disposition requires that the receiving disposal facility and 
22 disposal criteria be identified to meet waste acceptance and disposal requirements (e.g. land disposal 
23 restrictions). Following excavation and closure, waste sites are typically backfilled using overburden 
24 and layback materials stockpiled onsite and/or borrow materials from locally identified sources. Site 
25 surface restoration is performed considering the future use of the surrounding area. Site grading and 
26 backfilling requires an understanding of regulatory requirements for access, borrow material use and 
27 transport, and borrow material chemical and physical properties. 

28 • Leave-in-place alternatives: Leave-in-place alternatives physically and administratively restrict 
29 potential contaminant migration and contaminant accessibility to receptors . These alternatives 
30 generally involve one or a combination of the following scenarios: 

31 - Leave in place with void grouting and/or soil stabilization and appropriate ICs : 7 Involves 
32 injecting a stabi lizing medium into contaminated soil or internal voids of below-grade pipelines 
33 and structures. ICs may be used to further manage potentia l exposure (e.g. , to prevent site access) . 
34 Grouting larger void spaces also minimizes the potential subsidence of overlying soil. This 
35 alternative is most appropriate for pipeline and structure waste sites where there is confidence to 
36 deliver uniform grouting to void spaces. 

6 TBC information is nonpromulgated advisories or guidance issued by federal or state governments that is not 
legal ly binding and does not have the status of potential ARARs. 
7 The BRA will use the construction worker exposure scenario to inform decisions about the selection of remedial 
alternatives, specifically site controls and the length of time that site access would need restriction . 
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1 - Leave in place with engineered cover or containment system and appropriate ICs: Involves 
2 placing a barrier over contaminated structures or soil with appropriate ICs to ma·nage barrier 
3 performance. This alternative is particu larly relevant for waste sites that are located near other 
4 facil ities or waste sites that will have (or are anticipated to have) engineered surface barriers as a 
5 remedy (e.g., canyon facilities). Barrier use may also be appropriate for waste site locations not 
6 immediately adjacent to other facilities and waste sites. 

7 - Leave in place with appropriate ICs only: Leaves contaminated soil and structures in place 
8 with appropriate ICs to re trict exposure (e.g., programmatic exposure monitoring and access 
9 control, deed restrictions, fencing, and signage). This alternative is most appropriate for waste 

10 sites where potential exposure can be effectively managed using only ICs. 

l l Table 3-15 identifies a range of process options developed in accordance with EPA/540/G-89/004, 
12 Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA , Interim Final, 
13 to support identifying additional data needs associated with remedia l teclrnology evaluation and selection. 
14 Table 3-15 is not intended to comprehensively identify or evaluate potential technologies. A detailed 
15 evaluation of remedial action alternatives and associated technologies wiU be completed as part of the 
16 CMS/FS. Sections 5.9 and 5.10 in Chapter 5 present additional remedial alternative development and 
17 screening information. 
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Process COPC 
Technology• Optionb Applicability< 

Removal - excavation Shallow excavatione - All 
standard 

Shallow excavatione - All 
sucti on 

Deep excavationf - All 
engi neered layback 

Deep excavationf - All 
eng ineered subsurface 
wa lls (multiple 
process options) 

Deep excavationr - All 
dragline 

Deep excavationr - drilling All 
(mu ltipl e process options) 

Removal - pore water Vacuum extracti on Mobi le COPCs 
extraction present in pore water 

Removal - soil flu sh ing Soil flu shing with COPCs with high to 
contami nant recovery moderate mobili ty 
(multiple process options) 

Treatment (ex situ) - Soil sorting/screening Al l 
physical/chemi cal (mult iple process opti ons) 

Soil washing CO PCs with high to 
moderate solubility 

Solid i fication/stabi I ization All 
(multipl e process options) 

Treatment (ex situ) - Ex situ vitrification Al l 
thermal 

Di sposal Backfill treated soil All 

Onsite landfill All 

Offsite landfill All 

Offsite repository (Waste TRU wasteg 
Isolation Pilot Plant) 

Table 3-15. Technologies Associated with Potential 200-EA-1 OU Response Actions 
State of Technology 

Developmentd Technology Description and Limitations 
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Removal , Treatment, and Disposal Response Actions 

Mature technology used at the Source area soil and/or structural elements are removed using conventional construction equipment. Excavated soil can be segregated to detennine disposal or treatment 
Hanford Site and other NPL sites requirements, or for return of clean layback material to the excavation. Site backfill and restoration fo llowing remediation typically requires a backfill material source to 

rep lace removed material volu me. 

Mature technology used in the Source area soil is removed using construction vehicle-mounted vacuum equipment. Offers more precise control of excavations where interference considerations would 
construction industry restrict standard excavation but is likely not as effecti ve as other excavation options for larger sca le excavations. Cannot effectively remove structural e lements. 

Mature technology used at the Source area soil and/or structural elements are removed usi ng conventional construct ion equipment and sloping and benching for side slope stabi li ty. Requires 
Hanford Site and other NPL sites a significantly increas ing latera l surface footpr int with increas ing excavation depth. Excavated soil can be segregated to detennine disposal or treatment requirements, or 

for return of c lean layback materi al to the excavation. Site backfi ll and restoration fo llowing remediatio n typically requires a backfill material source to replace removed 
material volume. May be limited by potential impacts to nearby infrastructure, fo undat ions, and utilities, and may require significant planning for management of 
material stockpil es. 

Mature technology used in the Source area soil and/or structural elements are removed using conventional construct ion equipment and engi neered barriers fo r s idewall stabil ity. Avail able process 
construction industry options include sheet piling, soldier pi les, ccmcrete piles, slurry walls, reinforced-concrete walls, caissons, and jet grouting. Typica lly requires a smaller lateral footprint 

than deep excavation with an engi neered layback but requires additional design and insta ll ation effort. Excavated soi l can be segregated to determine disposal or 
treatment requirements, or fo r return of clean layback material to the excavation. Site backfi ll and restoration fo ll owing remediation typically requires a backfill material 
source to replace removed material volume. Some process options will be limited or precluded by excessive cobble/gravel in the so il and/or presence of adjacent 
subsurface interferences (e.g., utilities and building foundations). 

Mature technology used in the Source area soil and/o r structura l elements are removed using large buckets and dragline cab les. May require a small er surface footpr int than deep excavation with 
construction and mining industries an engineered layback but offers less precision during excavation and material segregation. Will not perform effectively where significant subsurface engineered fea tures 

requ ire removal. Site backfill and restoration following remediation typically requires a backfill material source to rep lace removed material volume. 

Mature technology used in the Source area soil is removed and replaced with clean material using drilling techniques such as auguring, coring, rotary drilling, and vi bratory hammers. Such excavation 
construction and mining industries may be effecti ve where small latera l areas of contaminati on cannot be readi ly accessed by other deep excavation techniq ues but is likely not practica l fo r larger areas of 

contamination. Cannot effectively remove structural e lements. 

Technology is in the Subsurface-contaminated pore water within the unsaturated zone is extracted using high-vacuum application. This technology is still under development to evaluate 
pil ot-testing stage effectiveness and would on ly be applicab le for removing contaminated pore water. 

Mature technology used at other Source area soil contaminat ion is mobilized using amended water, captured in the liquid phase, and removed fro m the subsurface. Requires significant evaluation 
NPL sites for effecti ve delivery and capture, as soil flushing is highly specific to the contaminants and associated so il types. Not applicable to contam inated structures or 

internal contents. 

Mature and prototype technologies Contamin ated and clean soil and/or structura l e lements are separated using observation and field instrumentation. Separation can range from gross segregation at the 
used at the Hanford Site, other NPL excavati on point to stagi ng, spreading, and separati ng at a different location. 
sites, and in the constructi on and 
mining industries 

Mature technology used at other Contamination in the soil is removed (via dissolution or by separati ng the fine and coarse soi l particle size fractions) using a water-based treatment. Wash water and/or 
NPL sites and pilot-tested at the fine particles are then considered fo r further separate treatment and/or di sposa l. Heterogeneous soil and mixtures of contaminants with varying characteristics require 
Hanford Site complex soil-washing treatment trains that are generally not suited to large-scale production rates. 

Mature technology used at the Contamination in the so il is phys icall y and/or chemically stabilized using a treatment process that reduces or eliminates contaminant mobili ty. Typically appli ed as part 
Hanford Site and other NPL sites of disposal at a landfill. 

Developed techno logy with limited Contamination in the soi l is immobi li zed for di sposal when high temperatures are used to create a vitrified soil/contaminant matrix . Creation of an effective matrix is 
field-scale application history for soil sensi ti ve to soil properties, especia lly particle-size di stribution. Generally higher implementation success than in situ vitrification. 

Mature technology used at other Excavation and ex situ treatment followed by onsite di sposal (backfill ). Effective app lication is subject to treatment process. 
N PL sites 

Mature technology used at other NPL Di sposal of excavated soil, debris, and/or structu ra l elements at the ERDF. Treatment performed at the fac ili ty as required to meet land disposal restrictions. 
sites and Hanford Site operabl e units Waste acceptance criteria for ERDF must be met. 

Mature technology used at the Di sposa l of excavated soil, debris, and/or structu ral elements at offs ite landfill s. Waste acceptance criteria for ERDF must be met. 
Hanford Site and other NPL sites 

Mature technology used at the TRU waste must be packaged and shipped to the Waste Isolation Pilot Plant in Carlsbad, New Mexico. 
Hanford Site and other NPL sites 
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Process COPC 
Technology• Optionb Applicability< 

T reatment (in s itu) - Chemica l amendment Reactant/contaminant 
chemi ca l (multiple process opt ions depe ndent 

fo r de li very/distribution) 

T reatment (in s itu) - Soil stabilizat ion/ A ll 
phys ical je t grouting 

Vo id-fill (mul tiple All 
process o pti ons) 

Intern a l fi xative All 

T rea tment (i n s itu) - In s itu bio logical reduction Uranium, 
bi ologica l technetium-99, 

hexavalent chromium, 
and nitrate 

Treatment ( in s itu) - In s itu thermal desorption Select organic 
thermal compounds 

In s itu vi trification All 

Conta inment - Mainta in ex isting All 
surface barriers soi l cover 

Aspha lt/concrete cap All 

RC RA barri er A ll 

Prototype Hanford barrier All 

Evapotranspiration cap All 

Conta in ment - Grouting All 
subsurface barriers (multiple process opti ons) 

Soil freezing All 
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Table 3-15. Technologies Associated with Potential 200-EA-1 OU Response Actions 

State of Technology 
Development" Technology Description and Limitations 

Leave-in-Place Response Actions 

Mature techno logy used at the Source area contamination is immobili zed or destroyed when chemi cal amendments are deli vered to the soil. Multipl e deli very and di stribution process options are 
Hanfo rd Site and other PL sites ava ilable, depend ing on target contaminants and extent of contaminati on. ot applicable to contaminated structures or internal contents; impac ts to coll ocated 

contaminants in soil must be considered. 

Mature techno logy used in the Source area contamination is immobilized in a cured grout/so il matri x when grout is inj ected into the soil under pressure. Amendments may be included in the grout 
construction industry; limited mi xture to support destruction of target contaminants. Indi vidual gro ut inj ection typ ica ll y has a limi ted radius o f influence. Diffi cult to implement effecti vely over a large 
fi e ld-sca le application history fo r lateral area, and e ffecti ve deli very is subject to subsurface soil conditions and interferences (e.g. , utilities and building foundations). ( ote: This technology process 
contaminant trea tment option only addresses potentia l applicati on to contaminated soil ; void- fi ll grouting fo r structu ra l elements is addressed separately.) 

Mature techno logy used in the Contaminati on within pipelines or other voids is immobili zed using grout or foam injected under pressure. Applicati on is sensiti ve to the length , diameter, and internal 
construction industry; some specific conditi on o f a pipeline or void and must consider incorporation or capture of internal liquids. 
process options have limited 
fi e ld-scale applicati on history 

Mature techno logy in other industries; Contamination within pipelines or other voids is immobilized when a fixa ti ve is applied to interna l surfaces. Various deli very and di stribution techniques are ava ilable. 
further development may be necessary Application is sensiti ve to the length, d iameter, and internal condition of a pipeline or void. Effecti veness of long-tenn stabil ization is not well known. 
for contaminant treatment 

Prototype techno logy; li rri ited Contamination in the soil is converted to a less mobile and/or toxic fo rm when chemical and bio logical amendments are deli vered to the soil to enhance bio logical 
fi e ld-scale a pplica ti on hi story metabo li c processes. ot applicabl e to contaminated structures or internal contents and must consider impacts to collocated contaminants in soil. The bas ic technology is 

understood, but effecti ve delivery and contro l methods are not completely establi shed. 

Developed techn ology; limited Contaminat ion in the soil is volatili zed and/or destroyed when direct heat is applied to the soil to increase the in situ soil temperatu re. Implementation is chall enging 
application hi story and hi ghly site-specific, and management of o ft~gass ing must be considered. Fi eld implementati on hi story is limi ted. Potentia lly appli cable onl y fo r organi c 

soil contaminati on. 

Developed technology at pil ot scale; Contamin ati on in the soil is immobili zed when high temperatures are used to create a subsurface vitrified soil/contaminant matrix. C reation of an effecti ve matri x is 
li mi ted fi eld-scale application history sen it ive to so il properties (particularly particle-s ize di stribu tion), and management of off-gass ing must be considered . Application depth lim itati ons are un known. 

Matu re techno logy used at the The ex isting soil cover over contaminated media is maintained and/or augmented as needed to provide protection from ex posure to underl ying contaminatio n. 
Hanford Site and other PL sites Aug mentation may incl ude applyi ng additional soil cover, contouring, and/or soi l stabili zati on amend ments in cover materi al. 

Mature techno logy used a t other PL An aspha lt/concrete cap consisting of asphalt and aggregate is placed over contaminated medi a to provide a surface barrier between the underl ying contamination and the 
sites and in the construction industry environment. These caps can help contro l drai nage and restrict infiltrati on or intrusion into the subsurface. Asphalt/concrete caps are typ ica lly s impl e to construct with 

shorter intended li fespans than o ther cap types. 

Mature techno logy used at other RCRA barriers are generally designed to be impermeable to prevent surface water infiltra tion th rough the vadose zone and to limit contaminant leaching to groundwater, 
NPL sites as well as restricting intrusion or oth er direct contact with subsurface materi a l. 

Prototype techno logy used at the A prototype, nine-layer earthen barrier with a total thi ckness of 4.5 m ( 11. 8 ft). Constructed over a Hanfo rd waste s ite in 1994 to provide long-tern, protectio n of 
Hanfo rd Site radi oacti ve waste in a semiarid environment. Designed to be impermeabl e to prevent surface water infiltration through the vadose zone and limit contaminant leaching to 

groundwater. Al so prevents intrusion or other direct exposure to subsurface materia l. 

Mature techno logy used at o ther Constructio n o f a capillary barrier consisting of a fin e-gra ined soil layer overlying a relati vely coarse-gra ined soil layer, creating a distinct textura l in terface that increases 
PL sites the water-holding capacity of the fin e-grained soil over that associated with unimpeded vertical drainage. Vegetati ve cover is then used to promote evapotranspi ration to 

restrict further infiltration of prec ipitation and to reduce potential subsurface contaminant migra tion. 

Prototype to mature techno logies Injection of grout to develop a subsurface horizonta l barrier. Barriers may be used to restrict infiltra tion and access to underlying contaminated media or may be 
pl aced to provide a migrati on barri er beneath contaminated medi a. There are limitati ons in effecti ve radius of influence that may be furth er restric ted by 
subsurface characte ri stics. 

Developed technology with proven Cryogenic barriers constructed by freezing inj ected cooling medi a and soil pore water beneath contaminated media. Barriers may have applica tion in limiting 
appli ca tion fo r temporary containment contaminant migration but would require furth er eva luation/development for long-term use. 
in the construction industry 
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Table 3-15. Technologies Associated with Potential 200-EA-1 OU Response Actions 
Process COPC State of Technology 

Technology• Optionb Applicability< Dcvelopmentd Technology Description and Limitations 

Natural attenuation Natura l attenuation Radionuclides with Mature technology used at the Contamination in the soi l is allowed to attenuate over time from natural biological processes, chemical processes, radioactive decay, and/or advection/dispersion from 
reasonable decay Han ford Site and other NPL s ites surface water infiltration. Contami nant migration rates must be low enough that groundwater standards are not exceeded. May be combined with other technologies that 
timeframes; select manage the source areas and mitigate exposure. 
organic compounds 
and meta ls 

a. Provides general remedial technology categories. 

b. Provides specific processes within a remedial technology. 

c. Lndicates the contaminants that can be addressed by a technology based on geochemical properties. A COPC applicability of·'AII '" indicates implementation of a technology is not dependent on the nature of a chemical. 

d. Technologies are generally categorized as mature, developed, or prototype. Mature technologies are those with a demonstrated fie ld-scale performance hi story for environmental remediation at the Hanford Site or other locations or with a demonstrated fie ld-scale perfom1ance history in the industry 
indicated. Developed technologies are those that have some fie ld-scale performance demonstrations, but genera lly have not been used signi ficantl y in remediation or related industries. Prototype technologies are those that have advanced beyond a lab/theoretical scale but lack any demonstrated field-scale 
perfonnance demonstration. 

e. From 0 to - 6 m (0 to 20 ft) below ground surface. 

f. Greater than 6 m (20 ft) below ground surface (additional considerations are necessary for excavations at these depths). 

g. Radioacti ve waste (generated since 1970) containing more than I 00 nCi (3 ,700 Bq) of alpha-emitting TRU isotopes per gram of waste. Contributing isotopes have half-lives >20 years and include elements wi th atomic numbers >92 (e.g. , neptunium, plutonium, americium, and curium). 

COPC 

ERDF 

contaminant of potential concern 

Environmental Restoration Disposal Facility 

NPL National Priorities List 

RCRA 

TRU 

Resource Conservation and Recovery Act of /976 

transuranic 
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4 RCRA Facility Investigation/Corrective Measures Study 
and Remedial Investigation/Feasibility Study Data Needs 

3 This chapter describes the 200-EA-l OU data quality objective (DQO) process implemented for the 
4 200-EA-l OU to define principal study questions (PSQs) and the resulting data needs, and to identify 

5 data gaps that must be filled to address uncertainty in the CSM (Figure 3-9). 1 The data needs assessment 
6 provides the foundation for the field and analytical tasks (described in Chapter 5 and the SAP 
7 [Appendix A]) that are necessary to address data gaps. Additional data needs may be identified and 
8 addressed throughout the RFI/CMS/RI/FS process . 

9 4.1 Data Quality Objectives Process 

l O The 200-EA-1 OU data needs and related data gaps were developed based on the DQO process 
11 (EPA/240/B-06/001 , Guidance on Systematic Planning Using the Data Quality Objectives Process) 
12 and review of key documents and investigations conducted at the Hanford Site. During the DQO 
13 process, DOE-RL completed the following major activities, which were sometimes conducted in parallel 
14 based on information availability: 

15 • Compiled 200-EA-1 OU existing information (provided in Chapter 3 and the 200-EA-1 scoping 
16 document [SGW-60540]). 

17 • Evaluated 200-EA-l OU existing information during a series of workshops with Ecology from 
18 October 2016 through June 2017. Evaluations and workshops focused on determining the data gaps 
19 (i .e., type, quantity, and quality of data) to resolve decision-making uncertainties. The overarching 
W workshop objectives were to determine if a basis for action exists and to understand the potential 
21 response actions for each waste site. Appendix C documents the outcomes of the preliminary 
22 evaluations and workshops for each waste site. 

23 • . Conducted additional waste-site specific analysis to bound the range of potential site impacts and 
24 focus waste site-specific investigation activities (ECF-200EA 1-1 7-0046, Assessment and 
25 Presentation of Available Waste Site Data for the 200-EA-l Operable Unit; ECF-200EA1-17-0066, 
26 Pore Volume Calculation - 200-EA-l OU Liquid Waste Disposal Sites). Chapter 3 synthesizes the 
27 Appendix C workshop evaluations with the additional analysis that occurred following 
28 the workshops. 

29 • Evaluated existing information to assess sufficient understanding of the CSM. Section 3.7 in 
30 Chapter 3 describes the preliminary CSM, and Table 4-1 summarizes the data completeness 
31 evaluation for the CSM elements . The data completeness evaluation informed the problem statement 
32 (Section 4.2) that underpins the DQO process. 

33 • Defined PSQs and related data needs (Section 4.2) associated with completing the understanding of 
34 the CSM. 

1 As used in this work plan, data needs are information required to answer PSQs to support cleanup decision making . 
Data gaps result when existing information cannot practically fill data needs, and they serve as the basis for new data 
collection and technical evaluations. 
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• Identified waste site specific data gaps based on data needs and the evaluations documented in 
2 Chapter 3 and Appendix C. Section 4.2.1 discusses the 200-EA-1 OU waste sites with data gaps and 
3 the planned field investigations. 

4 • Defined waste site-specific investigation activities to address data gaps (SAP [Appendix A]) . 

5 

6 

Table 4-1. Data Completeness Evaluation for the 200-EA-1 OU CSM Elements 

CSM 
Element Existing Information Completeness Summary 

Physical 
Section 2.4 in Chapter 2 presents physical setting informat ion (e.g. , Central Plateau lnner Area geology 

setti ng 
and hydrogeo logy, meteorological data, and threatened or endangered species) and i sufficient to define 
thi s CSM e lement. 

Section 3.3 in Chapter 3 synthesizes the data presented in Appendix C, ECF-200EAl - l 7-0046, 
ature and ECF-200EA l- l 7-0066, and the 200-EA-1 scop ing document (SGW-60540). The initial evaluat ion 

extent determined that data are insufficient for many waste sites (Table 4-3). Supplemental information related 
to contaminant nature and extent is needed to refine this CSM element. 

Land use 
Section 3.5 in Chapter 3 identifies the cun-ent and reasonably anticipated future land use for the 
Central Plateau Inner Area and is suffic ient to define thi s CSM element. 

Sections 3.6 through 3.8 in Chapter 3 identify the exposure scenarios and associated potential 
Exposure exposure pathways and is sufficient to define this CSM element. Supplemental information related to 
scenarios contaminant nature and extent (as identified above) will facilitate the final determination of complete 

exposure pathway . 

The graded approach document (DOE/RL-20 11-50) presents the hydrau lic properties and model 
parameters required to evaluate vadose zone flow and contaminant transport veriica lly and horizontally 
within the ystem (including potential groundwater impacts). The existing data and ana lysis are 
insufficient for this CSM element. Supplemental information related to contami nant natu re and extent 

Fate and (as identified above) is needed to adequately define source terms. Additionally, supplemental infonnation 
transport related to hydraulic properties, contaminant attenuation , geochemistry, and tran formation and mobility 

are needed to support modeling and preliminary remediation goal development. Supplemental 
information collection is planned as part of200-DV-l , 200-WA-l , and 200-EA-l OU characterization 
efforts. Activitie are ongoing to integrate data collection strategies between the 200-EA-l, 200-DV- l , 
200-WA- l , and 200-IS-l OUs. 

Sources: 

DOE/RL-20 I 1-50, Reglllatory Basis and Implementation of a Graded Approach to EvalL1atio11 of Grollndwater Protection. 

ECF-200EA 1-17-0046, Assessmem and Presentation of A vailable Waste Site Data for the 200-EA-I Operable Unit. 

ECF-200EAl- l 7-0066, Pore Volume CalcL1/atio11 - 200-EA-I OU Liquid Waste Disposal Sites. 

SGW-60540, 2017, 200-EA-I Operable Unit Scoping. 

CSM conceptua l site model 

OU operable unit 

4.2 Data Needs for 200-EA-1 Operable Unit Waste Sites 

7 Table 4-2 identifies the 200-EA- l OU PSQs and data needs associated with completing the understanding 
8 of the CSM (Table 4-1 ). Where applicable, existing data were identified to fi ll data needs and answer 
9 the PSQs listed in Table 4-2. Where existing data could not fill a data need, a data gap was identified for 

IO the 200-EA- l OU RFI/CMS/RI/FS. Field investigations to address data gaps are included in the SAP 
11 (Appendix A) and summarized in Section 4.2.1. 
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4.2.1 200-EA-1 Operable Unit Waste Sites with Planned Field Investigations 

2 Table 4-3 identifies the 93 waste sites where field investigations are identified to address data gaps. 
3 These fie ld investigations suppo11 the data needs defined in Table 4-2 and include the following types 
4 of activities: 

5 • Organic vapor monitoring: Used to field screen sampling locations, waste site penetration cuttings, 
6 trenches, and test pits for the presence of VOCs. 

7 • Visual inspections: Supports sampling and analysis efforts by identifying evidence of potential 
8 contamination (e.g. , soil staining). 

9 • Ground-penetrating radar and electromagnetometry surveys: Supports understanding of 
IO subsurface features and lateral contaminant distribution gradients. 

11 • Resistivity surveys: used to estimate lateral extent of subsurface contamination; supports soil 
12 sampling location identification. 

13 • Radiological and x-ray fluorescence surveys: Used to confirm the presence or absence of surface 
14 contamination and define surface contamination boundaries. 

15 • Concrete sampling: Used to evaluate residual contamination in concrete structures (e.g. , retention 
16 basins and residual foundations). 

17 • Discrete soil sampling: Used to confinn the presence of contamination within the vadose zone; 
18 select samples are analyzed for contaminant attenuation, transformation, and mobi lity. 

19 • Geophysical logging: Used to detem1ine the ve11ical and horizontal distribution and concentration 
20 of radiological contaminants based on gamma-activity levels; used to define physical conditions 
21 such as moisture content and lithofacies distribution (e.g. , sand, silt, and gravel units) ; will be 
22 performed at all boreholes 

23 • Geologist/driller field logs: Used to identify physical conditions such as lithofacies distribution 
24 (e.g., sand, silt, gravel units) . 

25 As indicated in Table 4-3 , sample designs include statistical and judgmental approaches. The statistical 
26 approach is based on a random or systematic selection process. The judgmental approach is based on 
27 expert knowledge and professional judgment. The SAP (Appendix A) provides additional field 
28 investigation descriptions and waste site-specific characterization objectives. 
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Table 4-2. 200-EA-1 OU PSQs, Data Needs, and Decision Rules 
Principal Study Question Data Need Decision Rule 

Problem Statement: Contaminant nature and extent must be sufficiently understood to determine (f chemical or radioloaical COPCs p ose an unacceptable risk to 
HHE and to support potential groundwater impacts and response scenario evaluations in the FSICMS. 

PSQ #Oa: Did thi s septic system receive DN #Oa-1: Co ll ect suffi cient data to determine if If the septic system received chemical or radi o logical 
hazardous substance oth er th an sanitary chemi ca l or radi o logical contaminants were di scharged contaminants, then address PSQ # 1; if not, reclass ify 
di scharges th at requ ire addit ional in vesti gations? to th e septic system. waste site as rejected us ing the MP-14 process 

(RL-TPA-90-0001 ) . 

PSQ #Ob: Did the UPR-200-E-43 or DN #Ob-1: Coll ect sufficient data to determine if If the UPR-200-E-43 or UPR-200-E-99 waste si te 
UPR-200-E-99 waste sites receive radi o logical contaminants are present. received radio logical contaminants, then address 
radio logical constituents that req uire PSQ # 1 for that site; if not, then no fu1i her act ion 
add it ional in vesti gat ions? is required. 

PSQ #1: Do chemi cal or rad iologica l COPCs in DN #1-1: Collect suffi cient data to determine if If chemi cal or radi ological COPCs in the vadose zone 
the vadose zone associated with 200-EA-l OU chemical and/or radi o logical contaminants associated pose an unacceptable risk to human or eco logical 
waste sites pose an unacceptable risk to HHE with 200-EA- I OU waste sites exceed applicable receptors, then develop and eval uate response 
under current or potenti al future land use? ri sk-based values fo r human (outdoor worker) and alternati ves. If there is no un acceptable risk, then no 

eco logica l receptors in the vadose zone fro m Oto 4 .6 m action is required. 
(0 to 15 ft) bgs. 

PSQ #2: Do chemi cal or rad io logica l COPCs in DN #2-1: Co ll ect suffic ient chemical and radi o logical If chemical or radio logica l COPCs in the vadose zone 
th e vadose zone associated with 200-EA- l OU contaminant data to support fa te and transport analysis pose an unacceptable ri sk to groundwater, then develop 
waste sites pose an un acceptable ri sk to for ground water protection evaluations. and eva luate response alternati ves and communicate to 
groundwater under current or potentia l future DN #2-2 : Co ll ect suffic ient lithology, hydraulic the ground water OU. If there is no un acceptable risk, 
land use in th e next 1,000 years? property, contaminant mobility, and geochemica l then no acti on is req uired. 

in fo rmati on to support fa te and transport analysis fo r 
groundwater protection eva luati ons, including Centra l 
Plateau groundwater protecti on PRG calculati ons. 

PSQ #3: What is the lateral and verti cal extent DN #3-1: Co llect data to red uce uncertainty associated If th e lateral and verti cal extent of chemi ca l or 
of chemical and radi o logica l COPCs associated with th e lateral and ve1i ical extent of radi o logical and/or radio logical COPCs in the vadose zone is delineated 
with 200-EA- l OU waste sites that pose an chemical contaminants pos ing an un acceptable risk to suffi cientl y to support viable response a lternati ve 
un acceptable risk to HHE under current or HHE for FS/CMS remedy evaluation. development, then proceed with definin g potential 
potential future land use? response actions. If not, then plan supp lemental data 

co llection to fi ll remaining data gaps. 
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Table 4-2. 200-EA-1 OU PSQs, Data Needs, and Decision Rules 

Principal Study Question Data Need Decision Rule 

PSQ #4: Will th e ident ifi ed remedial responses D #4-1: Co llect suffi cient suppl emental lithology, lfthe remedial responses will meet so il and 
meet overa ll protecti on of HH E under current or hydrauli c property, contamin ant mobility, and groundwater cleanup levels within the performance 
potenti al future land use? geochemi cal in formation to support fate and transport expectati on timeframe, th en fully develop th e rem·ed ial 

analysis fo r FS/CMS remedy evaluati on, including responses into alternati ves for further eva luation in 
Central Platea u groundwater protection the FS . lfnot, eliminate nonviabl e remedi al responses 
PRG ca lcul ations. from fu11her consideration . 

DN #4-2: Collect suffi cient contaminant data to defin e 
how much time is required to meet cleanup levels fo r 
FS/CMS remedy evaluation . 

D #4-3: Coll ect suffi cient data to determine if 
radi ologica l contaminants associated with 
200-EA- l OU waste s ites exceed short term (acute) 
expo ure fo r human receptors (constructi on worker) in 
the vadose zone >4.6 111 (15 ft) bgs. 

Reference: RL-TPA-90-000 I. Tri-Party Agreement Handbook Management Procedures. Guideline Number TPA-MP-14, ·'Main tenance of the Waste In fo rmati on Data 
System (WIDS).'. 

bgs below ground surface HH E = human health and the environment 

CMS corrective measures study OU = operable uni t 

COPC contaminant of potenti al concern PRG = preliminary remedi ation goa l 

D data need PSQ = pri ncipa l study question 

FS feas ibili ty study 
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Table 4-3. 200-EA-1 OU Waste Sites with Data Gaps and Planned Field Investigation 

Data Need 
Constituting 

Waste Site a Data Gap• Planned Field Investigation to Address Data Gapb 

A Tank Farms Group 

200-E-262-PL See the 216-A-42 retention basin (investigations at this retention basin encompasses 
pipeline investigation at the 200-E-262-PL site). 

200-E-276-PL See the 216-A-4 l crib (investigations at this crib encompasses investigation at the 
pipeline 200-E-276-PL site). 

207-A- ORTH DN # 1-1 , DN #3-1 , 
Perform systematic radiological survey. 

Retention Basin DN #4-2 

DN # 1-1 , DN #2-1, Collect soil samples (<4 .6 m [15 ft] bgs; random locations; standard 

216-A-l Crib 
DN #3-1 , DN #4-2 depth intervals). 

DN #2-1 , D #3-1 , Collect soi l samples (>4.6 m [15 ft] bgs; random locations; standard 
D #4-2 , D #4-3 depth intervals). 

D # 1-1 , D #2-1, Perform resistivity survey; collect soil samples (<4 .6 m [15 ft] bgs; 
D #3-1 , DN #4-2 judgmental and random locations; standard depth intervals). 

2 I 6-A-6 Cribc 
D #2-1 , DN #3-1 , Perform resisti vity survey; collect soil samples (>4 .6 m [ 15 ft] bgs; 
DN #4-2, DN #4-3 judgmental and random locations; judgmental depth intervals). 

D # 1-1 , DN #2-1 , 
Perform systematic radiological and resistivity surveys; collect so il 
samples (<4.6 m [15 ft] bgs; random locations; standard depth 

D #3-1, DN #4-2 
intervals). 

216-A-18 Trench 

D #2-1 , DN #3-1 , 
Perform systematic radiological and resistivity surveys; collect soil 

D #4-2 , DN #4-3 
samples (>4 .6 m [ l 5 ft] bgs; random locations; standard and 
judgmental depth intervals). 

DN # l-1 , D #2-1 , 
Perform GPR and/or EM surveys; perform resistivity survey; collect 
soil samples (<4.6 m [15 ft] bgs; judgmental and random locations; 

DN #3-1 , DN #4-2 
standard depth intervals). 

216-A-19 Trench 

D #2-1 , D #3-1, 
Perform GPR and/or EM surveys; perform resistivity survey; collect 
soil samples (>4.6 m [15 ft] bgs; judgmental and random locations; 

D #4-2 , DN #4-3 
standard depth intervals). 

D # 1-1 , DN #2-1, 
Perform GPR and/or EM surveys; perform resistivity survey; collect 
soil samples (<4.6 m [15 ft] bgs; judgmental and random locations; 

DN #3-1 , DN #4-2 
standard depth intervals). 

216-A-20 Trench 

DN #2-1 , DN #3-1, 
Perform GPR and/or EM surveys; perfonn resistivity survey; collect 
so il samples (>4.6 m [15 ft] bgs; judgmental and random locations; 

DN #4-2 , DN #4-3 
standard depth intervals). 

D # 1-1, D #2-1, Collect soil sample (<4 .6 m [15 ft] bgs; random locations; standard 

2 I 6-A-29 Ditcl,C 
DN #3-1, D #4-2 depth intervals). 

DN #2-1 , D #3-1 , Collect soil samples (>4.6 m [15 ft] bgs; random locations; standard 
D #4-2, DN #4-3 depth intervals). 

DN # 1-1 , DN #2-1 , Perform resistivity survey; collect soil samples (<4.6 m [15 ft] bgs; 

216-A-30 Crib 
DN #3-1 , DN #4-2 judgmental and random location ; tandard depth intervals). 

DN #2-1 , D #3-1 , Perform resistivity survey; collect soil samples (>4.6 m [15 ft] bgs; 
D #4-2, D #4-3 judgmental and random locations; judgmental depth intervals). 

DN # 1-1 , DN #2-1 , 
Perform GPR and/or EM surveys; perform resi tivity survey; collect 

216-A-34 Ditch 
D #3-1 , DN #4-2 

so il samples (<4 .6 m [15 ft] bgs; random locations; standard 
depth interva ls). 

4-6 



DOE/RL-2016-58, DRAFT A 
JULY 2018 

Table 4-3. 200-EA-1 OU Waste Sites with Data Gaps and Planned Field Investigation 

Data Need 
Constituting 

Waste Site a Data Gap• Planned Field lnvestigation to Address Data Gapb 

2 16-A-34 Ditch DN #2- 1, DN #3- 1, 
Perform GPR and/or EM surveys; perform resistivity survey; soi l 

( continued) DN #4-2, DN #4-3 
samples (>4 .6 m [ 15 ft] bgs; random locations; standard 
depth intervals). 

DN # 1-1 , D #2-1 , Co llect so il samples (<4.6 m [15 ft] bgs; random locations; standard 

2 16-A-37-1 Crib 
DN #3-1 , DN #4-2 depth intervals). 

DN #2-1 , DN #3- 1, Co llect soi l samples (>4.6 m [ 15 ft] bgs; random locations; 
DN #4-2, DN #4-3 judgmental depth in tervals). 

DN # 1-1 , D #2-1 Perform resistivi ty survey; coll ect so il samples (<4.6 m [1 5 ft] bgs; 

2 16-A-37-2 Crib 
DN #3-1 , DN #4-2 judgmental and random locat ions; standard depth intervals). 

DN #2-1 , DN #3-1, Perform resisti vity survey; co llect soi l samples (>4.6 m [ 15 ft] bgs; 
DN #4-2, DN #4-3 judgmental and random locati ons; j udgmental depth intervals). 

DN # 1-1 , DN #2- 1, 
Perform GPR and/or EM surveys; co llect so il samples (<4.6 m 

DN #3-1 
[ 15 ft] bgs; judgmental and random locati ons; standard 

2 16-A-40 depth intervals). 

Retention Basin Perfo rm GPR and/or EM surveys; co llect so il samples (>4.6 m 
DN #2- 1, DN #3-1 , 

[ 15 ft] bgs; j udgmental and random locati ons; j udgmental 
DN #4-2, DN #4-3 

depth intervals). 

DN # l-1 
Collect soil sample (<4.6 m [1 5 ft] bgs; random locat ions; standard 

2 16-A-4 l Cribd 
depth intervals). 

DN #2-1 , DN #3-1 , Collect soil sample (>4.6 m [ 15 ft] bgs; random location; j udgmental 
DN #4-2, DN #4-3 depth interval). 

DN # 1-1 , DN #2-1 , 
Perform GPR and/or EM surveys; co ll ect concrete corings; co ll ect 
so il samples (<4.6 m [15 ft] bgs; random locati ons; standard depth 

2 16-A-42 D #3-1 , DN #4-2 
intervals below concrete) . 

Retention Basin< 
DN #2-1 , DN #3-1, Perform GPR and/or EM surveys; coll ect so il samples (>4.6 m 
DN #4-2, DN #4-3 [ 15 ft] bgs; random locat ions; standard depth intervals) . 

Perform GPR and/or EM surveys; co llect so il samples (<4 .6 m 
2607-EA 

DN #Oa- 1 
[ 15 ft] bgs; judgmental locati on; standard depth intervals from 

septic system bottom of structu re). As waJTanted, com plete contingency sampl ing 
as described in Appendix A. 

Perform GPR and/or EM surveys; co llect so il samples (<4 .6 m 
2607-El2 

DN #Oa-1 
[ 15 ft] bgs; random locations; j udgmental depth intervals at base of 

septic system structure). As warranted, complete contingency sampling as 
described in Appendi x A. 

UPR-200-E-2 l See the 2 16-A-6 Crib (in vestigations at this crib encompasses investigati on at 
(UPR- li quid) UPR-200-E-2 1). 

UPR-200-E-29 See the 2 16-A-6 Cri b (i nvestigations at thi s crib encompasses invest igati on at 
(UPR- liquid) UPR-200-E-29). 

UPR-200-E-66 DN # 1-1 , DN #2- 1, Coll ect so il samples (<4.6 m [ 15) ft bgs; random locations; standard 
(UPR- olid) DN #3-1 , DN #4-2 depth intervals below stabilization material). 

UPR-200-E-99 
D #Ob-I 

Perform systemati c radiological survey. As warranted, complete 
(UPR- solid) contingency sampling as described in Appendi x A. 
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Table 4-3. 200-EA-1 OU Waste Sites with Data Gaps and Planned Field Investigation 
Data Need 

Constituting 
Waste Site a Data Gap• Planned Field Investigation to Address Data Gapb 

B Tank Farms Group 

200-E-121 DN # 1-1 , D #3-1 , 
Perform systematic rad io logical survey; co ll ect o il samples (<4.6 m 

(UPR- so lid) DN #4-2 
[15 ft] bgs; random locations on systematic grids;j udgmental and 
standard depth intervals). 

200-E-292 DN # 1-1 , D #3-1 
Perform GPR and/or EM surveys; collect so il samples (<4.6 m 

dumping area D #4-2 
[15 ft] bgs; random locations on a systematic grid;j udgmental and 
standard depth intervals). 

D 1-1 , DN #2- 1, Co ll ect soil samples (<4.6 m [15 ft] bgs; random locations; standard 

2 16-8-51 DN3-l, DN #4-2 depth intervals). 

french drain DN #2-1 , DN #3-1 , Co ll ect soil samples (>4.6 m [ 15 ft] bgs; rando m locations; standard 
D #4-2, D #4-3. depth intervals). 

Perform OPR and/or EM surveys; collect soil samples (<4.6 m 
2607-EF 

D #0a-1 
[ 15 ft] bg ; random location; standard depth intervals below 

septic system di scharge point). As warranted, complete contingency sampling as 
described in Appendix A. 

Perform GPR and/or EM surveys; co llect soi l samples (<4 .6 m 
2607-E9 

DN #0a-1 
[15 ft] bgs; random location ; standard depth interva ls below 

septic system di scharge point). As warranted, complete contin gency sampling as 
described in Appendix A. 

UPR-200-E-43 
DN #Ob-I Perfonn systematic radio logica l survey. 

(UP R- liquid) 

UPR-200-E-89 D # 1- 1, D #3- 1, 
Perform systematic radiologica l survey; collect soi l samples (<4.6 m 

(UP R-solid) D #4-2 
[ I 5 ft] bg ; random locations on a systematic grid; judgmental and 
standard depth intervals). 

UPR-200-E- l44 D # 1-l , DN #3-l, 
Perform systematic radiological survey; coll ect soil samples (<4.6 m 

(U PR- solid) D #4-2 
[ 15 ft] bgs; random locations on a systematic grid; judgmental and 
standard depth intervals). 

B Plant Group 

200-E-26 D # 1-1 , DN #3- 1, Co ll ect so il samples (<4 .6 m [15 ft] bgs; random locati ons on 
(UPR- liquid) DN #4-2 a systematic grid ; judgmental and standard depth interva ls). 

DN # 1-1 , D #3-1. 
Perform GPR and/or EM surveys; collect so il samples (<4.6 m 

DN #4-2 
[15 ft] bgs; random and judgmental locations; standard depth 

200-E- l 17 intervals). 

(UP R- solid) 
D #2- l , D #3-1, 

Perfonn GPR and/or EM surveys; co llect so il samples (>4.6 m 

D #4-2, DN #4-3 
[15 ft] bgs; random andjudgmental location ;j udgmenta l depth 
Lntervals). 

200-E-l42 D # l-1 , DN #2- 1, Co ll ect concrete and soil samples (<4.6 m [ 15 ft] bgs; random and 
depression DN #3-l , DN #4-2 judgmental locations; judgmental and standard depth interva ls). 

Perfo rm systematic radiologi cal survey; perform GPR and/or EM, 
200-E-297 DN # 1-l , D #3-1 , and systematic XRF surveys; collect soil samples (<4 .6 m 
dumping ground DN #4-2 [ 15 ft] bgs; random locations on a systematic grid ; judgmental 

and standard depth intervals). 

207-B D # 1-1 , D #3-1 , 
Perform systematic radiological survey; coll ect concrete corings; 

Retention Basin D #4-2 
collect soil samples(< 4.6 m [15 ft] bgs; judgmental and random 
locations; standard depth intervals below basin). 
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Table 4-3. 200-EA-1 OU Waste Sites with Data Gaps and Planned Field Investigation 

Data Need 
Constituting 

Waste Site a Data Gap• Planned Field Investigation to Address Data Gaph 

DN # l-1 , D #2- 1 Collect so il samples (<4.6 m [15 ft] bgs; judgmental and random 
DN #3-1, D #4-2 locations; standard depth intervals). 

216-B-2- l Ditch 
D #2-1 , D #3-1 , Collect samples (>4.6 m [ 15 ft] bgs; judgmental and random 
D #4-2, D #4-3 locations; judgmental and standard depth intervals). 

D # 1-1 , D #2-1, Co llect soil samples (<4.6 m [15 ft] bgs; random locations; standard 

216-B-2-2 Ditch 
DN #3-1 , DN #4-2 depth intervals). 

DN #2-1, DN #3-1 , Collect soil samples {>4.6 m [15 ft] bgs; random location ; standard 
D #4-2, DN #4-3 depth intervals). 

DN # 1- 1, DN #2-1 , Collect soil samp les (<4 .6 m [15 ft] bgs; random locations; standard 

216-B-2-3 Ditch 
DN #3-1 , DN #4-2 depth intervals). 

DN #2-1 , D #3-1, Collect soil samples (>4.6 m [ 15 ft] bgs; random location ; standard 
D #4-2, D #4-3 depth intervals). 

D # 1-1 , D #2-1 Collect soi l samples (<4 .6 m [15 ft] bgs; random locat ions; standard 
DN #3-1 , D #4-2 depth intervals). 

216-B-I0A Crib 
DN #2-1 , D #3-1, Collect soil samples (>4.6 m [ 15 ft] bgs; random location ; 
DN #4-2 , D #4-3 judgmental depth intervals). 

DN # 1-1 , DN #2-1, Collect soil samples (<4 .6 m [15 ft] bgs; random locat ions; standard 

216-B-10B Crib 
DN #3-1 , DN #4-2 depth intervals). 

DN #2- 1, DN #3-1, Collect soil samples (>4.6 m [ 15 ft] bgs; random location ; standard 
DN #4-2, D #4-3 depth interval ). 

DN # 1-1 , D #2-1, Perform resisti vity survey; collect so il samples (<4.6 m [15 ft] bgs; 

216-B-l2 Crib 
DN #3-1, DN #4-2 judgmental and random locations; standard depth intervals). 

DN #2-1 , DN #3-1 , Perform resistivity survey; collect so il sample (>4.6 m [15 ft] bgs; 
DN #4-2, DN #4-3 judgmental and random locations; judgmental depth intervals). 

DN # 1-1 , D #2-1, Coll ect soil samples (<4 .6 m [ 15 ft] bgs; random locations; standard 

216-B-55 Crib 
DN #3-1, DN #4-2 depth intervals) . 

DN #2-1 , DN #3- 1, Collect soil samples (>4 .6 m [ 15 ft] bgs; random locations; 
DN #4-2, DN #4-3 judgmental depth intervals). 

DN # 1-1 , D #3-1 , 
Perform sy temat ic radiological or systematic XRF survey; collect 

DN #4-2 
soil samples (<4 .6 m [15 ft] bgs; random locations; judgmental and 

216-B-59 Trench standard depth intervals). 

DN #2-1 , D #3-1, Perform systematic radiological or XRF survey; collect soil samples 
DN #4-2, DN #4-3 (>4.6 m [ 15 ft] bgs; random locations; judgmental depth intervals). 

216-B-59B See the 216-B-59B Trench (investigations at thi s site encompass investigation at the 
Retention Basin 216-B-59B retention basin). 

DN # 1-1 , D #2-1 , Collect soil samples (<4.6 m [15 ft] bgs; random locations; standard 

216-B-62 Crib 
DN #3-l, DN #4-2 depth intervals). 

DN #2-1 , DN #3- 1, Collect soil samples (>4.6 m [15 ft] bgs; random locations; 
D #4-2, D #4-3 judgmental depth intervals). 

DN # 1-1 , D #2-l , 
Perform GPR and/or EM surveys; collect soil samples (<4.6 m 

218-E-7 DN #3-1 , D #4-2 
[ 15 ft] bgs; judgmental and random locations; judgmental and 

burial vault 
standard depth intervals). 

D #2- 1, DN #3-1 , Perform GPR and/or EM surveys; collect soi l sample (>4.6 m 
D #4-2 , DN #4-3 [ 15 ft] bgs; judgmental location ; judgmental depth interval). 
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Table 4-3. 200-EA-1 OU Waste Sites with Data Gaps and Planned Field Investigation 

Data Need 
Constituting 

Waste Site a Data Gap• Planned Field Investigation to Address Data Gapb 

Perform GPR and/or EM surveys; collect soil samples (<4.6 m 
2607-E3 

DN #0a-1 
[ 15 ft] bgs; random location; standard depth intervals below 

septic system discharge point). As warranted, complete contingency sampling as 
described in Appendix A. 

UPR-200-E-64 D # l-l , DN #3-1 
Perform systematic radiological survey; collect soil samples (<4.6 m 

(UPR-solid) DN #4-2 
[ 15 ft] bgs; random locations on a systematic grid ; judgmental and 
standard depth intervals) . 

UPR-200-E-69 D # 1-1, DN #2-1, 
Perform systematic radiological survey; collect soil samples (<4.6 m 
[ 15 ft] bgs; judgmental and random locations; judgmental and 

(UPR- liquid) DN #3-1 , DN #4-2 
standard depth intervals). 

Hot Semiworks Group 

200-E-41 DN # 1- 1, DN #2- 1, 
Perform systematic radiological survey; collect so il samples (<4.6 m 
[ 15 ft] bgs; judgmental locations and random locations on a 

(UPR-solid) DN #3- 1, DN #4-2 systematic grid; judgmental and standard depth intervals below ash). 

D # 1-1 , D #3-1 , Perform GPR and/or EM surveys; collect soil samples (<4.6 m 
DN #4-2 [ 15 ft] bgs; random locations; standard depth intervals below ash). 

200-E-56 
(UPR- liquid) DN #2-1 , DN #3-1 , 

Perform GPR and/or EM surveys; collect so il samples (>4.6 m 

DN #4-2, DN #4-3 
[ 15 ft] bgs; random locations; j udgmental and standard 
depth intervals). 

200-E-57 DN # 1-1 , DN #3-1 , Perform GPR and/or EM surveys; collect soil samples(< 4.6 m 
(UPR- liquid) DN #4-2 [ 15 ft] bgs; random locations; standard depth intervals). 

200-E-293 DN # 1-1 , DN #3- 1, 
Perform systematic radiological survey; collect concrete corings; 

foundation DN #4-2 
collect soi l samples (<4.6 m [ I 5 ft] bgs; (random locations; standard 
depth intervals below slab). 

200-E-294 DN # 1- 1, DN #3-1 , 
Perform systematic radio logical survey; collect concrete corings; 

foundation D #4-2 
collect soil samp les (<4.6 m [15 ft] bgs; Uudgmental and random 
locations; standard depth intervals below slab) . 

DN #1- 1, DN #3-1 , Co llect so il samples (<4.6 m [15 ft] bgs; random locations; standard 

201-C D #4-2 depth intervals below ash). 

process unit DN #2-1 , DN #3-1, Collect soi l samples (>4 .6 m [15 ft] bgs; random location ; 
DN #4-2, DN #4-3 judgmental depth intervals). 

DN # 1-1 , DN #2- 1, 
Perform resistivity survey; collect soil samples (<4.6 m [15 ft] bgs; 

DN #3-1, DN #4-2 
judgmental and random locations;j udgmental and standard 

216-C-I Crib depth intervals). 

DN #2-1 , DN #3-1 , Perform resistivity survey; collect soil samples (>4.6 m [ 15 ft] bgs; 
DN #4-2, D #4-3 judgmental and random locations; judgmental depth intervals). 

DN # 1-1 , D #2-1 , 
Perform GPR and/or EM surveys; perform resi stivity survey; collect 
soil samples (<4.6 m [15 ft] bgs; random locations; standard 

216-C-2 DN #3- 1, DN #4-2 
depth intervals). 

injection/reverse 
Perform GPR and/or EM surveys; perform resistivity survey; collect well DN #2-1 , DN #3-1, 

DN #4-2, DN #4-3 
soil samples (>4.6 m [15 ft] bgs; random locations;judgmental 
depth intervals). 

DN # 1-1 , DN #2-1 , Collect so il samples (<4 .6 m [15 ft] bgs; random locations; standard 

216-C-3 Crib 
DN #3-1, DN #4-2 depth intervals). 

DN #2-1, DN #3-1 , Co llect soi l samples (>4.6 m [ 15 ft] bgs; random locat ion ; 
DN #4-2, DN #4-3 judgmental depth intervals) . 
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Table 4-3. 200-EA-1 OU Waste Sites with Data Gaps and Planned Field Investigation 

Data Need 
Constituting 

Waste Site a Data Gap• Planned Field Investigation to Address Data Gaph 

ON # 1- 1, ON #2-1 , Collect soil samples (<4.6 m [15 ft] bgs; random locations; standard 

216-C-4 Crib 
ON #3-1 , DN #4-2 depth intervals). 

ON #2-1, DN #3-1, Collect soil samples (>4.6 m [ 15 ft] bgs; random locations; 
ON #4-2, ON #4-3 judgmental an d standard depth intervals). 

ON # 1-1 , DN #2-1 , Collect so il sam ples (<4.6 m [15 ft] bgs; random locat ions; standard 

216-C-5 Crib 
ON #3-1, ON #4-2 depth intervals). 

ON #2-1 , DN #3- 1, Collect so il samples (>4.6 m [15 ft] bgs; random locations; 
DN #4-2, ON #4-3 judgmental and standard depth intervals). 

ON # 1-1 , DN #2-1, Perform GPR and/or EM surveys; collect soil samples (<4.6 m 

216-C-6 Crib 
ON #3-1 , DN #4-2 [ 15 ft] bgs; random locat ions; standard depth interva ls). 

ON #2-1, DN #3-1 , Perform GPR and/or EM surveys; collect soi l samples (>4.6 m 
DN #4-2 , DN #4-3 [15 ft] bgs; random locations;j udgmental depth interval). 

DN # 1-1 , DN #2-1, Perform GPR and/or EM surveys; collect so il samples (<4.6 m 

2l6-C-7Crib 
ON #3- 1, ON #4-2 [ 15 ft) bgs; random locations; standard depth intervals). 

ON #2- 1, ON #3-1, Perform GPR and/or EM surveys; coll ect soil samples (>4.6 m 
ON #4-2, ON #4-3 [ 15 ft] bgs; random locat ion; judgmental depth interval). 

ON # 1-1 , DN #2-1 , Perform resistivity survey; collect so il samples (<4.6 m [15 ft] bgs; 

2 16-C-I0 Crib 
DN #3-1 , ON #4-2 judgmental and random locati ons; standard depth interva ls). 

ON #2- 1, ON #3- 1, Perform resistivity survey; co llect so il samples (>4.6 m [15 ft] bgs; 
ON #4-2, ON #4-3 judgmental location ; judgmental depth intervals). 

Perform GPR and/or EM surveys; co llect soil samp les (<4.6 m 
2607-E5 

ON #0a- 1 
[15 ft] bgs; random locations; standard depth interva ls below 

septic system di scharge point). As warranted, complete contingency sampling as 
described in Appendi x A. 

DN # 1-1, ON #3- 1, 
Perform GPR and/or EM surveys; collect so il samples (<4 .6 m 

291 -C- I ON #4-2 
[ 15 ft] bgs; random locat ions; judgmental and standard depth 

Burial Ground 
intervals below ash) . 

ON #2-1 , DN #3-1, Perform GPR and/or EM surveys; col lect soi l samples (>4.6 m 
DN #4-2, DN #4-3 [ 15 ft] bgs; random locat ions; standard depth interva ls). 

UPR-200-E-37 ON # 1- 1, DN #3-1, Co llect soil samples (<4 .6 m [15 ft] bgs; random locations on 
(UPR- so lid) DN #4-2 a systemati c grid;judgmental and standard depth intervals). 

.UPR-200-E-98 ON # 1-1 , ON #3-1, Co llect so il samples (<4.6 m [ 15 ft] bgs; random locations; 
(UPR- so lid) ON #4-2 judgmental and standard depth interva ls). 

PUREX Plant Group 

ON # 1- 1, ON #3-1, Collect soil samples (<4.6 m [15 ft] bgs; random locations; standard 
ON #4-2 depth intervals). 

200-E PD Ditch 
Collect soil samples (>4.6 m [15 ft] bgs; random locations, standard ON #2-1 , ON #3-1 , 

ON #4-2, DN #4-3 depth intervals). 

200-E-l3 ON # 1-1 , ON #3- 1, 
Perform GPR and/or EM, and systematic XRF surveys; coll ect soil 
samples ( <4 .6 m [ 15 ft] bgs; random locations on a systematic grid ; 

dumping area DN #4-2 
judgmental and standard depth intervals). 

200-E-43 DN # 1- 1, ON #2-1 , Collect so il samples (<4.6 m [ 15 ft] bgs; random locations; standard 
storage area DN #3-1 , ON #4-2 depth intervals). 
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Table 4-3. 200-EA-1 OU Waste Sites with Data Gaps and Planned Field Investigation 

Data Need 
Constituting 

Waste Site a Data Gap• Planned Field Investigation to Address Data Gapb 

200-E-1 24 ON # 1-1 , ON #2-1 , Co ll ect soi I samples ( <4.6 m [ 15 ft] bgs; judgmental and random 
(UPR- liquid) ON #3-1 , DN #4-2 locations; j udgmental and standard depth intervals). 

ON # 1-1 , ON #2- 1, 
Perfo rm GPR and/or EM surveys; perform resisti vity survey; collect 

ON #3-1 , ON #4-2 
soi l samples (<4.6 m [15 ft] bgs; judgmental and random locations; 

2 16-A-3 Crib 
standard depth intervals). 

ON #2- 1, ON #3-1 , 
Perform GPR and/or EM surveys; perfo rm res isti vity survey; co llect 
so il samples (>4.6 m [15 ft] bgs; j udgmenta l and random locations; 

ON #4-2, ON #4-3 
judgmental depth interva ls). 

ON # 1-1 , ON #2-1 , Perform resisti vity survey; collect so il samples (<4.6 m [ 15 ft] bgs; 

2 16-A-9 Crib 
ON #3-1 , ON #4-2 judgmental and random locati ons; standard depth intervals). 

DN #2- 1, 0 #3- 1, Perform resisti vity survey; collect soi l samples (>4.6 m [ I 5 ft] bgs; 
0 #4-2, ON #4-3 j udgmental location; j udgmental depth intervals). 

D # 1- 1, D #3-1 , 
Perform systemati c radiological survey; perform res isti vity survey. 

D #4-2 

2 16-A-1 0 Crib Perform systemati c rad iological su rvey; perform resisti vi ty survey; 
D #2-1 , 0 #3-1 , 

coll ect soi l samples (>4 .6 m [ 15 ft] bgs; j udgmental and random 
0 #4-2, D #4-3 

locations, judgmental depth intervals). 

ON # l-1 , 0 N #2- 1, Perform resisti vity urvey; collect soi l samples (<4.6 m [15 ft] bgs; 

2 16-A-27 Crib 
ON #3-1 , ON #4-2 judgmental and random locati ons; standard depth in terva ls). 

ON #2-1 , ON #3- l , Perform re i ti vity survey; co llect so il samples (>4.6 m [ 15 ft] bgs; 
ON #4-2, ON #4-3 judgmental and random locations, j udgmental depth intervals). 

DN # l-1, DN #2-l , Collect soil samples (<4.6 m [ 15 ft] bgs; random locations; standard 

2 l 6-A-36A Cri b 
ON #3- l , ON #4-2 depths intervals). 

ON #2- l , DN #3-l , Collect so il samples (>4.6 m [15 ft] bg; random locati ons; standard 
DN #4-2, ON #4-3 andjudgmental depth intervals) . 

DN # 1-1 , DN #2-1 , Co llect so il samples (<4.6 m [ 15 ft] bgs; random locati ons; standard 

2 16-A-368 Crib 
DN #3- l , DN #4-2 depth intervals). 

ON #2- l , D #3- 1, Co llect so il samples (>4.6 m [15 ft] bgs; random locations; standard 
ON #4-2, ON #4-3 depth interva ls). 

0 #2-1 , ON #3-1 , 
Geophysical logging of penetrati on (0 to 15 .2 m [50 ft] bgs; 

2 16-A-38-1 Cri b j udgmental location). As warran ted, complete contingency sampling 
0 #4-2, 0 #4-3 

as described in Appendix A. 

2 16-A-45 Crib 
ON #2-1 , D #3- 1, Perfo rm resisti vity survey; collect so il samples (<4.6 m [15 ft] bgs; 
ON #4-2, D #4-3 j udgmental locations; j udgmental depth interva ls). 

Perfo rm GPR and/or EM surveys; coll ect so il samples (<4.6 m 
2607-E6 

ON #Oa-l 
[ 15 ft] bgs; random locati ons; standard depth intervals below 

septic system di scharge point). As warranted, complete contingency sampling as 
described in Appendix A. 

UPR-200-E-lO See UPR-200-E- l l waste site (in vestigations at th e UPR-200-E- l 1 site encompass 
(UPR- so lid) in vestigation at th e UPR-200-E- IO site). 

UPR-200-E- 12 See UPR-200-E- l l waste site (in vestigations at the UPR-200-E- l l site encompass 
(UPR- liqui d) inve tigati on at the UPR-200-E-l 2 site). 

UPR-200-E-20 See UPR-200-E-l l site (investigations at the UPR-200-E-l l si te encompass in vestigati on at 
(UPR- so lid) the UPR-200-E-20 site). 
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Table 4-3. 200-EA-1 OU Waste Sites with Data Gaps and Planned Field Investigation 

Data Need 
Constituting 

Waste Site a Data Gap• Planned Field Investigation to Address Data Gaph . 

UPR-200-E-33 See the UPR-200-E- l l site (investigations at the UPR-200-E- l l site encompass in vestigation 
(UPR- liquid) at the UPR-200-E-33 site). 

UPR-200-E- DN # 1-1 , DN #2-1 , 
Perform systematic radiological survey; co llect so il samples (<4.6 m 

88 (UPR-liquid) DN #3-1, DN #4-2 
[ 15 ft] bgs; random locations; judgmental and standard depth 
interva ls). 

Miscellaneous Group 

200-E-BP DN # 1-1 , DN #2-1 , 
Perform systemat ic radio logical survey; perform GPR and/or EM 

bum pit DN #3-1 , DN #4-2 
surveys; collect so il samples (<4.6 m [15 ft] bgs; judgmental and 
random locations; judgmental and standard depth intervals). 

200-E-53 ON # 1-1, ON #3-1 , 
Perform systematic radiological survey; collect so il samples (<4.6 m 

(UPR- sol id) DN #4-2 
[15 ft] bgs; random locations on a systematic grid; judgmental and 
standard depth interval). 

200-E- l 15 ON # 1-1 , DN #3-1 , Collect soil samples (<4 .6 m [15 ft] bgs; random locations; standard 
(UPR- so lid) DN #4-2 depth intervals). 

200-E- 139 DN # 1-1 , DN #3-1 , Collect so il samples (<4.6 m [15 ft] bgs; random locations on 
(UPR- so lid) DN #4-2 a systematic grid; standard depth intervals). 

UPR-200-E- l l DN # 1-1, DN #2-1 , 
Perform systematic radiological survey; collect so il samples 

(U PR- liqu id) DN #3 -1 , DN #4-2 
(<4.6 m [15 ft] bgs; random locations; judgmental and standard 
depth intervals). 

UPR-200-E-50 See th e 200-E-53 UPR waste si te (investigations at 200-E-53 UPR site encompasses 
. (UPR- solid) investigation at UPR-200-E-50 site). 

UPR-200-E-95 DN # 1-1 , DN #2-1, 
Perform systematic radiological survey; collect so il samp les 

(UPR- so lid) DN #3-1 , DN #4-2 
(<4 .6 m [15 ft] bgs; random locations;judgmental and standard 
depth intervals). 

UPR-200-E- l 12 ON # 1-1 , DN #2-1, 
Perform systematic radiological survey; collect so il samples 

(UPR- li quid) DN #3-1, DN #4-2 
(<4.6 m [15 ft] bgs; random locations; judgmental and standard 
depth intervals). 

a. Table 4-2 defines the data needs. 

b. The SAP (Appendix A, Section A3 .2.3 and A3.2.4) defines standard soi l sampling intervals, and SAP Tables A-12 
through A-17 provide planned sampling depths and sample collection intervals. 

c. Investigation at the 216-A-6 Crib encompasses the investigation at the UPR-200-E-21 and UPR-200-E-29 waste sites. 

d. Investigation at the 216-A-4 I Crib encompasses the in vesti gation at the 200-E-276-PL pipeline waste site. 

e. In vestigations at the 216-A-42 retention basi n encompasses the investigation at the 200-E-262-PL pipeline waste site. 

f Opportunistic characterization was completed in 20 17 in accordance with OOE/RL-20 17-35, Characterization Sampling 
and Analysis Plan for the C96 I 7 Borehole at the 216-A-29 Waste Site, supporting DN # 1- 1 and DN #3-1. 

bgs below ground surface PUREX Plutonium-Uranium Extraction (Plant) 

DN data need SAP sampling analysis pl an 

EM electromagnetometry UPR unplanned release 

GPR = ground-penetrating radar XRF x-ray flu orescence 
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4.2.2 200-EA-1 Operable Unit Waste Sites with No Planned Field Investigations 
2 Table 4-4 identifies the 21 waste sites where no field investigations are planned based on the 
3 following criteria: 

4 • Sites where contamination is no longer present 

5 • Sites where no data gaps exist based on previous characterization 

6 • Sites where data gaps exist, but where investigations at other sites are being used to fill those 
7 data gaps 

8 • Small UPR waste sites indicated for disposition with larger collocated waste sites 

9 • Sites where some action is necessary for reasons other than past-practice releases to the 
10 environment (e.g., underground injection control [U1C] program decommissioning requirements; 
11 DOE facility management) ,._ 

12 • Sites where DOE-RL and Ecology determined it is a more efficient use of resources to remove 
13 and dispose. 

14 For several sites, DOE-RL and Ecology agreed that there is sufficient basis for action and identified a bias 
15 for removal and disposal in lieu of upfront characterization. The following describes the situations with 
16 a bias for removal and disposal (Table 4-4 identifies the site specific rationale): 

17 • Underground injection control (UIC) program sites: UIC program sites must be decommissioned 
18 in accordance with WAC 173-218-120, " Decommissioning of a UIC Well ," " Undergrou nd Injection 
19 Control Program." Decommissioning actions may include removing the structure within 0.91 111 (3 ft) 
20 of ground surface, backfilling up to 0.91 m (3 ft) bgs with uncontaminated material that drains equal 
21 to or more slowly than native material, and backfilling to surface with native materials. 
22 The decommissioning end state must prevent contaminated liquid from migrating to groundwater. 

23 • Surface UPR waste sites: Four 200-EA- l OU waste sites are identified where there is sufficient 
24 basis for action and a bias for removal and disposal in lieu of upfront characterization. At these 
25 surface UPR waste sites, radiological detections were noted during surface surveillance and 
26 maintenance activities . Three of these sites were covered with 0.3 to 0.6 m (1 to 2 ft) of clean fill 
27 upon discovery. These UPR waste sites typically have an unknown source and are likely 
28 discrete "hot spots" resulting from surface deposition. Rather than designing and implementing 
29 a characterization effort around a hot spot, DOE-RL and Ecology agreed that it was more practical to 
30 excavate the area of detection first, followed by confirmation sampling in the waste site area. 
31 Confirmation sampling would indicate if additional soil excavation was necessary to achieve final 
32 cleanup levels . 

33 
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Waste Site 

200-E-27 
dumping area 

200-E-125 
(UPR- solid) 

200-E-287 
(UPR- solid) 

207-A-SOUTH 
Retention Basi n 

UPR-200-E-143 
(UPR- solid) 

one. 

200-E-25 
french drain 

200-E-209-PL 
pipeline 
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Table 4-4. 200-EA-1 OU Waste Sites with No Planned Field Investigations 

Rationale for No Planned Field Investigations 

A Tank Farms Group 

• Early action candidate site.* 

• Waste site consists of possible lead contamination in soil associated with lead cutting and 
storing. Visual inspection and sampling indicate contamination may still be present.' 

• Lead cuttings (i.e., contaminant source) may not be homogeneously distributed across the site . 

• DOE-RL and Ecology determined it is a more efficient use of resources to remove 
and dispose. 

• Surface UPR waste site; early action candidate site. * . Waste site is a posted contamination area . o data exist regarding the nature of contamination. 
The reason for UPR waste site designation is unknown . Potentially impacted area is 4.6 m by 
6.7 m (15 ft by 22 ft) and assumed to be 0.9 m (3 ft) deep. 

• DOE-RL and Ecology determined it is a more efficient use of resources to remove 
and di spose. 

• Waste site consists of radiologicall y contaminated tumbleweed accumulation. . Area will be managed through routine radiological surveillance and maintenance while 
there is the potential for continued contaminant deposition from future tumbleweed 
accumulation. Once accumulation has ceased, update scoping through evaluation of future 
surveillance and maintenance results to confirm absence of contamination and proceed to 
"no action" determination. 

• Waste site has been addressed through previous characterization efforts and the recent 
TSO unit closure determinations (I 7-AMRP-0083; 17- WP-057). 

• Evaluate and implement the MP-14 reclassification process . 

. Waste site is a surface contamination area that originated with the discovery of 
radiologically contaminated rabbit feces. Site size and shape has evolved over time due to 
new contamination identification and cleanup efforts. 

• Waste site is collocated with 200-E PD Ditch . 

• Radiological surveys (2016) indicate the waste site area is no longer contaminated. No further 
data needs identified during the DQO process to support a future " no action" determination. 

B Tank Farms Group 

B Plant Group 

. UIC program site; early action candidate site. * 

• o data exist for the french drain and as ociated pipeline (200-E-209-PL) other than proces 
hi story indicating asbestos, a grease trap, and potential for organic chemicals. French drain is 
0.6 m (2 ft) in diameter and 6.1 m (20 ft) de~p; pipeline is 15.2 m (50 ft) long, 5.1 cm (2 in.) 
in diameter, and buried <0.9 m (3 ft) bgs. 

• Based on UIC designation, at least the top 0.9 m (3 ft) of the french drain will require 
excavation and subseq uent stabilization (e.g., backfill). Sampling at the bottom of,the first 
0.9 m (3 ft) excavation would determine if any CERCLA COPCs are present that require 
further excavation. 

• DOE-RL and Ecology agreed that shallow trench excavation of the pipeline and the frencl, 
drain (UIC) are the most effective use of resources to manage uncertainties associated with the 
presence of organics or other contaminants associated with the pipeline. 
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Waste Site 

200-E- 123 
(UPR- so lid) 

200-E-1 29 
(UPR- so lid) 

200-E-l 30 
(UPR- so lid) 

2 16-8-63 Ditch 

200-E-4 
french dra in 

200-E-249-PL 
pipeline 
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Table 4-4. 200-EA-1 OU Waste Sites with No Planned Field Investigations 
Rationale for No Planned Field Investigations 

. Surface UPR waste site; earl.y action candidate s ite.* 

• Waste site originated fro m a radio logical detection; contaminant source is unknown but 
expected to be surface deposition. waste s ite area is about 4.6 m by 7.0 m (15 ft by 23 ft) and 
has been covered with 0.3 to 0.6 m ( I to 2 ft) of so il. 

• Given the CSM uncertainti es, DOE-RL and Ecology agreed that surface so il excavation to at 
least 0.9 m (3 ft) bgs (based on assumed 0.6 m [2 ft] of cover materi al and 0.3 m [ I ft] of 
nati ve soil) is the most cost effecti ve response strategy. 

• DOE-RL and Ecology determ ined it is a more effi cient use of resources to remove 
and dispose. 

. Surface UPR waste site; early action candidate site.* 

• Waste site origi nated fro m radio logical detections; contaminant deposition unknown 
(i.e., surface part iculate hot spots versus more homogenous surface spill ). The reason for th e 
UPR waste site designation unknown; potentia lly impacted area is 2.4 m by 4.6 m (8 ft by 
15 ft) and is covered by 0.3 to 0.6 m ( 1 to 2 ft) of gravel. . DOE-RL and Eco logy determined it is a more efficient use of resources to remove 
and di spose. 

• Surface UPR waste site; early act ion candidate site.* . Waste site originated fro m radio logical detection; con taminant deposition unknown 
( i.e., surface part iculate hot spots versus more homogenous surface spill). The reason for th e 
UPR waste site designati on unknown; potentia lly impacted area is 0.6 m by 15 .2 m (2 ft by 
50 ft) and is covered with 0.3 to 0.6 m ( I to 2 ft) of gravel. 

• DOE-RL and Eco logy determ ined it is a more efficient use of reso urces to remove 
and dispose. 

• Waste site has been addressed th rough previous characteri zat ion efforts as part of the 
200-CS- l OU. The area was released from radi ological posting status and no additional data 
needs were identifi ed during th e DQO process based on analysis and use of avail able 
info n11ation, data, and process knowledge. . Waste site is co-located and will be dispositioned with 216-8-2-1 , 216-8-2-2, and 
2 16-8-2-3 Ditches, which have planned fie ld investigations (Table 4-3). Using th e similar 
site approach, in vestigation data fro m the 216-8 -2-1/2/3 Ditches will be used to confi rm 
data suffici ency 

Hot Semiworks Plant Group 

• UIC program site; early action candidate site.* 

• Ev idence fro m a 2005 boring (C4854) indicates that radi ological and nonradiological 
contaminants are likely present in subsurface soil ; french drai n is 1.2 m (4 ft) in diameter and 
2.4 m (8 ft) deep. Associated pipeline (200-E-249-PL is 7.6 m [25 ft] long, 3.8 cm [ 1.5 in] 
in di ameter, and 1.8 m [6 ft] bgs). Associated valve box is 1.5 m (5 ft) wide, 2.4 m (8 ft) long, 
and 2.4 m (8 ft) deep. 

• Based on UIC designation, at least the top 0.9 m (3 ft) of th e french drain will req ui re 
excavati on and subsequent stabili zation (e.g., backfi ll ). Sampling at th e bottom of the first 
0.9 m (3 ft) excavati on woul d determi ne if any CERCLA CO PCs are present th at requ ire 
fu 11her excavati on (whi ch is possible based on ex isting info rmation). . DOE-RL and Eco logy agreed that shallow trench excavation of the pipeline and the french 
drain (UIC) are the most effecti ve use of resources to manage uncerta inties associated with the 
presence radi ological or chemical constituents associated with the pipeline. 

• Efforts could fac ilitate empi rical data co ll ecti on for the nearby 200-E-254-PL (assigned to th e 
200-IS- l OU). 
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Waste Site 

200-E-25 1-PL 
pipeline 

200-E-252-PL 
pi peline 

209-E-WS-2 
french drain 

2607-E7A 
septic system 

2607-E7 B 
septic system 

29 1-C 
process unit 

HSVP 
valve pit 

one. 
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Table 4-4. 200-EA-1 OU Waste Sites with No Planned Field Investigations 

Rationale for No Planned Field Investigations 

• Waste site is an undergrou nd collection of pipelines approxi mately 13.7 m (45 ft) long used to 
drain condensate fro m the 291 C venti lation system to the 2 16-C-2 injection/reverse well. 

• Based on analysis and use of ava ilable info rmation, data, and process knowledge, site will be 
dispos itioned in conj uncti on with the 2 16-C-2 reverse we! I, 29 1-C process unit, and 
29 1-C- l Burial Ground (Table 4-3 describes the planned fie ld investi gations for the 2 16-C-2 
and 29 I -C-1 waste sites). 

• Waste site is an underground pipeline approx imately 30.5 m ( 100 ft) long used to carry 
condensate fro m th e 29 1 C stack to the 2 16-C-2 injection/ reverse well as part of the 
291 C ventil ation system. 

• Based on analys is and use of ava ilable informati on, data, and process knowledge, waste site 
will be dispos itioned in conj uncti on wi th the 2 16-C-2 reverse well , 291-C process unit, and 
291-C- l Burial Ground (Table 4-3 describes the planhed fie ld in vestigati ons fo r th e 2 16-C-2 
and 29 1-C- l waste s ites). 

. UIC program site; early action cand idate site.* 

• French drain is 1.2 m (4 ft) in di ameter and 2.4 m (8 ft) deep. No characteri zati on data are 
available fo r thi s s ite. 

• Based on UIC designation, at least the top 0.9 m (3 ft) of the french dra in wi ll require 
excavation and subsequent stab ili zation (e.g., backfill ). Sampl ing at th e bottom of the first 
0.9 m (3 ft) excavation would determine if any CERCLA CO PCs are present that requi re 
further excavati on. 

• DOE-RL and Eco logy determined it is a more efficient use of resources to remove 
and dispose. 

• Efforts could fac ilitate empirical data co llecti on for the nearby 200-E-247-PL (assigned to 
th e 200-[S- l OU). 

• Septic tank has been abandoned and backfi ll ed with clean fill. . No data gaps identi fied for the tank during the DQO process. Data gaps associated with the 
drain fi eld and leaching trench will be addressed with the 2607-E7B septic system as part of 
the 2607-E5 septic system. The 2607-E5 septic system has planned fi eld in vestigations 
(Table 4-3). 

• Septic tank has been abandoned and backfill ed with clean fi ll. 

• No data gaps identifi ed fo r the tank during the DQO process. Data gaps associated with the 
drain fie ld and leaching trench will be addressed with 2607-E7 A septic system as part of th e 
2607-E5 septic system. Field investi gations are planned fo r the 2607-E5 septic system 
(Table 4-3). 

• Based on analysis and use of ava ilable informati on, data, and process knowledge, waste site 
will be di spos itioned in conjunction with the 2 16-C-2 reverse well, and 29 1-C- l Buria l 
Ground (Table 4-3 descri bes the planned fie ld in vest igations for the 2 16-C-2 and 29 1-C- l 
waste sites). 

• Based on analysis and use of available informati on, data, and process knowledge, waste site 
will be di spositioned in conj unction with the 200-E-56 UPR and the 20 1-C process unit 
(Table 4-3 describes the planned fi e ld in vestigations for the 216-C-2 and 29 1-C- l waste sites). 

PUREX Plant Group 

4-17 



DOE/RL-2016-58, DRAFT A 
JULY 2018 

Table 4-4. 200-EA-1 OU Waste Sites with No Planned Field Investigations 

Waste Site Rationale for No Planned Field Investigations 

Miscellaneous Group 

200-E-l09 • Waste s ite consists of radiologically contaminated tumbleweed accumu lation . 
(UPR- solid) . Area wi ll be managed through routine radiological surveillance and maintenance while there is 

the potential for continued contaminant deposition from future tumbleweed accumulat ion. 

• Once accumulation has ceased, update scoping through evaluation of future surveillance and 

maintenance results to confirm absence of contam ination and proceed to "no action" 
determination , otherwise coordinate remedy selection with 200-SW-2 OU waste site 

200-E- l28 . 

Sources: 

I 7-AMRP-0083, 207-A South Retention Basin Certification of Closure . 

I 7-NWP-057, Determination on Closure Certification/or Closure Unit Group 5, 207 A Solllh Retention Basin (207-A SRB) for 
the Hanford Facility Resource Conservation and Recovery Act Permit, Dangerous Waste Portion, Revision 8C, for the 
Treatment, Storage, and Disposal of Dangerous Waste (Site- Wide Permit), Part V, WA 7890008967. 

DOE/RL-2005-63 , Feasibility Swdy for the 200-CS-I Chemical Sewer Group Operable Unit. 

DOE/RL-2016-74, 207 A South Retention Basin Closure Report. 

WAC 246-272A-0300 ··On-s ite Sewage Systems - Abandonment.., 

* Section 5.1 . 1 describes the 200-EA- I OU early action strategy. 

bgs 

CERCLA = 

COPC 

CSM 

DOE-RL 

DQO 

below ground surface 

Comprehensive Environmental Response, 
Compensation. and Liability Act of 1980 

contaminant of potentia l concern 

conceptual site model 

U.S. Department of Energy, Richland 
Operations Office 

data qual ity objective 
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Ecology 

HSVP 

OU 

PUREX 

TSD 

UIC 

UPR 

Washington State Department of Ecology 

Hot Semiworks Valve Pit 

operable unit 

plutonium-uranium extraction 

treatment, storage, and disposal 

underground injection control 

unplanned release 
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5 RCRA Facility Investigation/Corrective Measures Study 
and Remedial Investigation/Feasibility Study Tasks 

3 This chapter describes the tasks and activities to be completed during and after the combined 
4 RFI/CMS/RI/FS process. These descriptions incorporate the RFI/RI site characterization efforts 
5 necessary to fill the data needs presented in Chapter 4, as well as the data evaluation methods and 
6 remedial alternative development and evaluation needed for the CMS/FS. These tasks will culminate in 
7 an RFI/CMS/RI/FS report and a Proposed Corrective Action Decision (PCAD)/Proposed Plan (PP). 

8 5.1 Task 1 - Project Planning 

9 A series of collaborative workshops involving DOE-RL, Eco logy, and the DOE-RL Plateau Remediation 
10 contractor responsible for integrating and executing 200-EA-l OU tasks were held to review existing 
11 200-EA- l OU waste site information (presented in the 200-EA- l scoping document [SGW-60540]), 
12 identify uncertainties (Appendix C), identify the activities required to address those uncertainties 
13 (Appendix A), and develop expectations for the 200-EA-l OU work plan. The following sections describe 
14 future 200-EA-1 OU project planning efforts. 

15 5.1.1 Data Usability Assessment of Existing Data 
16 A data usability assessment (DUA) is planned for existing waste site data to suppoti the RFI/RI and 
17 CMS/FS processes and the early action considerations. The data were identified and evaluated in 
18 ECF-200EA1-17-0046, Assessment and Presentation of Available Waste Site Data for the 200-EA-l 
19 Operable Unit , and presented in the 200-EA- l scoping document (SGW-60540) . Once the DUA is 
20 complete, the data will be evaluated against PSQs #1 and #2 (defined in Chapter 4) to determine if 
21 a basis for action can be established. 

22 5.1.2 Early Action Strategy 
23 DOE-RL and Ecology may decide to pursue early actions to expedite cleanup during the RFI/CMS/RI/FS 
24 process. Depending on the urgency, DOE-RL and Ecology agreement, and the defined end state, early 
25 actions may be administered as follows: 

26 • Removal actions: Conducted under CERCLA Section 104 authority and consistent with the Tri-Party 
27 Agreement Action Plan (Ecology et al. , 1989b). Although not required, removal actions can be 
28 planned to attain final cleanup levels (if they have been defined) so no further remedial action is 
29 required at a waste site. 

30 • Remedial actions: 

31 - Interim response actions and interim measures : Combined actions conducted consistent with 
32 the Tri-Party Agreement Action Plan (Ecology et al. , 1989b) and in accordance with 40 CFR 300, 
33 Subpart E, "Hazardous Substance Response," and RCRA corrective actions. Interim actions 
34 should be planned for consistency with any potential final action and can be planned to achieve 
35 final cleanup levels for a portion of a waste site prior to agreement by the Tri-Parties regarding 
36 final remedial action. 

37 - Early remedial actions: Conducted under CERCLA Section 104 authority and consistent with 
38 the Tri-Party Agreement Action Plan (Ecology et al. , 1989b). These can be planned as final 
39 remedies for specific waste sites or portions of OUs. 
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• Maintenance actions: Conducted under DOE-RL existing programs. If DOE-RL conducts 
2 maintenance actions, the related planning and reporting expectations would be defined to ensure 
3 effective integration with ongoing RFI/CMS/RUFS activities. 

4 Early actions may be considered for one or more of the following reasons (DOE/EH-0506, Phased 
5 Response/Early Actions Under CERCLA): 

6 • Limit near-term contaminant exposure and migration as soon as feasible (e.g., recurrent surveillance 
7 and maintenance issues, or existing or potential near-term groundwater contamination sources). 

8 • Address imminent exposure threat. 

9 • Demonstrate early progress. 

10 • Respond to stakeholder or other priorities. 

11 • Reduce uncertainties and minimize data gaps to inform the RFI/CMS/RI/FS process. 

12 • Facilitate related work completion (e.g., new construction, subsurface characterization, infrastructure 
13 demolition, waste management, and disposal). 

14 • Reduce lifecycle project and/or program costs . 

15 DOE-RL and Ecology wi ll consider early actions at a given waste site when they agree that action is 
16 warranted and they are aligned on the preferred so lution (e.g., excavation of a near-surface UPR). During 
17 early action planning, DOE-RL and Ecology wi ll agree to clearly defined end states, which may include 
18 the following : 

19 • Attaining final cleanup levels at a waste site (i .e. , no additional cleanup required) 

20 • Addressing specifically defined parts of the waste site ( e.g. , structural components, readi ly 
21 accessible areas of contamination) with characterization of as-left conditions to support subsequent 
22 cleanup efforts 

23 Early actions and their end states are not precedent setting for other 200-EA-l OU waste site cleanup 
24 expectations. Early action outcomes will be documented in the RFI/CMS/RI/FS report and the 
25 CAD/ROD. Table 4-4 in Chapter 4 identifies the 200-EA-l OU early action candidate sites. 

26 5.1.3 Operable Unit and Other Project Integration 
27 This section describes how some of the 200-EA-1 OU RFI/CMS/RUFS activities will be integrated with 
28 other activities for the groundwater and source OUs, described in Section 1.4 of Chapter 1. The lists 
29 presented in this section provide examples of areas for potential integration but are not intended to be 
30 comprehensive. The 200-EA-l OU activities will also be integrated with other Central Plateau 
31 infrastructure (e.g. , utilities) and operations (e.g., tank farms, waste treatment plant, and well monitoring). 

32 To integrate with the two underlying groundwater OUs (200-BP-5 and 200-PO- l ), the 200-EA- l OU 
33 activities wi ll include the fo llowing: 

34 • Consider groundwater impacts when evaluating potential 200-EA- l OU actions and decisions. 

35 • Identify feasible and beneficial coordination activities ( e.g., the 200-EA- l OU plans a borehole in 
36 a similar location where a groundwater well is needed). 
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• Identify and provide analysis and data that may be relevant (e.g. , information regarding 200-EA-1 OU 
2 continuing sources of groundwater contamination, to the appropriate groundwater OU), if applicable. 

3 • Coordinate response action execution and long-term operations and maintenance, where feasible 

4 To integrate with other Central Plateau source OUs, 200-EA-l OU activities will include the following: 

5 • Consider potential impacts to (or from) other source OU current or planned response actions when 
6 evaluating potential 200-EA-1 OU actions and decisions. Example 200-EA-1 OU waste site 
7 integration points include the following: 

8 - UPR-200-E-69 waste site and the 200-CB-1 OU 

9 - 200-E-4 french drain and the 200-IS-1 OU (200-E-254-PL) 

10 200-E-109 UPR waste site and the 200-SW-2 OU (200-E-12B) 

11 - 209-E-WS-2 french drain and the 200-IS-1 OU (200-E-247-PL) 

12 • Review and incorporate lessons learned from other source OU characterization. 

13 • Consider ongoing investigations at nearby source OUs where there is overlap of assigned waste sites 
14 ( e.g., at the 200-DV-1 OU). 

15 • Identify if 200-EA-1 OU remedial and removal activities can be effectively coordinated with other 
16 source OU activities. 

17 • Consider if 200-EA-l OU data or analyses may be relevant to other source OUs and if analyses 
18 relevant to the 200-EA-1 OU have been performed by other source OUs (e.g., leachability tests). 

19 • Consider whether to augment 200-EA-1 OU data collection to better define the fate and transport 
20 modeling inputs and provide more robust waste site models in similar geophysical settings. 

21 • Coordinate and integrate TSD unit closures during 200-EA- l OU task implementation, 
22 as appropriate. 

23 • Coordinate response action execution and long-term operations and maintenance, where feasible. 

24 5.2 Task 2 - Community Relations 

25 A public involvement plan (DOE et al., 2017, Hanford Federal Facility Agreement and Consent Order 
26 Hanford Public Involvement Plan [hereinafter referred to as the Hanford Public Involvement Plan) and 
27 the NCP ( 40 CFR 300) outline stakeholder and public involvement opportunities. Community 
28 involvement during the RFI/CMS/RVFS activities will be consistent with the Hanford Public Involvement 
29 Plan and will comply with the NCP. The project will use existing public, stakeholder, and area tribes 
30 involvement mechanisms and approaches. 

31 5.2.1 Tribal Consultation 
32 Interactions between the area tribes and DOE-RL are facilitated through the DOE-RL Tribal program 
33 manager or the DOE-RL cultural resources program manager. DOE-RL interacts primarily with the 
34 Confederated Tribes and Bands of the Yakama Nation, the CTUIR, the Nez Perce Tribe, and the 
35 Wanapum Band of Indians. Tribal consultation is in accordance with DOE O 144.1, Department of 
36 Energy American Indian Tribal Government Interactions and Policy. DOE-RL consults and 
37 communicates regularly with Tribal program staff, as well as offers Tribal consultation to Tribal 
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l governments and will consult with a tribal government upon its request. DOE-RL conducts regularly 
2 scheduled and ad hoc meetings with tribes based on Tribal interest and needed Tribal input and 
3 involvement. DOE-RL will continue to work with area tribes to ensure ongoing communication 
4 and involvement in the Central Plateau Inner Area decision-making process. EPA also has 
5 a government-to-government responsibility and will coordinate with DOE-RL on consultation with 
6 the Tribes. 

7 This effort will include timely notice to area tribes on decisions that might affect their rights and/or 
8 resources in the early stages of the decision-making process. 

9 5.2.2 Stakeholder Involvement 
10 Stakeholders are individuals who are affected by, or have an interest in, Hanford Site issues. Hanford Site 
11 stakeholders include the Hanford Natural Resources Trustees; local governments; local and regional 
12 businesses; Hanford Site work force; local , regional, and national environmental groups; and local and 
13 regional public health organizations. 

14 The RAB is a site-specific advisory board chartered under the Federal Advisory Committee Act of 1972. 
15 The RAB advises the Tri-Parties on cleanup issues. The RAB River and Plateau Committee addresses 
16 River Corridor and Central Plateau issues and meets approximately 10 times each year. On the basis of 
17 the timing of development of significant work plan components, periodic updates will be provided to the 
18 River and Plateau Committee. 

19 The River and Plateau Committee provides an ongoing opportunity for infonnal stakeholder feedback on 
20 work plan components and evolving project activities. The committee decides if an issue should be 
21 brought to the fu ll RAB, which then determines whether fornrnl advice should be issued. 

22 5.3 Task 3 - Field Investigations and Analytical Tasks 

23 Field investigations and analytical tasks will be conducted for the 200-EA-l OU RFVCMS/RI/FS to 
24 address data needs and support the basis for action and response action decisions. Data needs are 
25 discussed in Chapter 4 and identified in Appendix C . Chapter 4 summarizes the field investigation 
26 activities planned for the 200-EA- l OU, and the field sampling plan in the SAP (Appendix A) provides 
27 additiona l information. The SAP also describes the types of analyses to be performed and samples to be 
28 analyzed, and it provides the quality assurance project plan for characterization activities. 

29 5.4 Task 4 - Sample Analysis and Validation 

30 The SAP (Appendix A) identifies the sample locations, sampling strategies, target analytes, analytical 
31 methods, preliminary action levels, and analytical performance requirements for sample ana lys is. Data 
32 wi ll be reviewed, verified, and validated in accordance with the quality assurance project plan in the SAP. 
33 Data usability determinations will be performed to ensure that data of known and acceptable quality are 
34 used in subsequent data analyses. Data usability determinations wi ll be documented in DUA reports and 
35 made publicly availab le through the Administrative Record. 

36 5.5 Task 5 - Data Evaluation 

37 Data of known and acceptable quality (Section 5.4) will be evaluated and used in the risk assessment, fate 
38 and transport evaluations, the CMS/FS, and the RFVCMS/RVFS report. Waste site scoping summaries 
39 presented in the 200-EA-l scoping document (SGW-60540) and the preliminary CSM (Section 3.7 in 
40 Chapter 3) will be refined and updated based on an evaluation of data collected in accordance with 
41 the SAP (Appendix A) and other project investigations, as applicable. 
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2 The BRA will be conducted as part of the RFI/RI process to assess potential risks to human and 
3 ecological receptors from direct contact with soi l and potential risks to groundwater from contaminants in 
4 the vadose zone. The BRA will determine if remedial action must be taken to reduce 1isks to acceptable 
5 levels. Section 1.3.2.2 in Chapter 1 establishes the BRA principles, and Section 3.8 in Chapter 3 describes 
6 the BRA methodology. Section 3.12 in Chapter 3 describes cleanup levels (PRGs), which will also be 
7 developed as part of this task. 

8 5.7 Task 7 - Treatability Studies 

9 This task includes efforts to prepare and conduct treatability studies, which may provide more detailed 
10 information on specific remedial technology perfonnance. Treatabi lity studies can reduce remedial 
11 technology costs and performance uncertainties, enable a technology to be scaled up for alternative 
12 development and evaluation purposes, and support remedial design of a selected alternative. 

13 No treatability studies are anticipated for the 200-EA-l OU; however, the need for treatability studies will 
14 be revisited as the RFI/RI proceeds. If treatability studies are deemed necessary, DOE-RL will initiate 
15 a change notice to the RFI/CMS/RI/FS work plan and conduct the studies as part of the RFI/RI to assist in 
16 remedial alternative evaluations during the CMS/FS. A separate treatability study report may be prepared 
1 7 if treatability studies are required. 

18 5.8 Task 8 - Field Summary Reports 

19 As the fie ld investigations are completed, fie ld summary reports will be prepared to summarize the 
20 activities performed and the information collected during field activities (e.g. , collected sample number 
21 and type, investigation-derived waste management and disposition, geological logs, and characterization 
22 data obtained for each waste site or group of waste sites) . The fie ld summary reports will support 
23 RFI/CMS/RI/FS report preparation. 

24 5.9 Task 9 - Remedial Alternatives Development and Screening 

25 Remedial alternatives will be developed considering the results of previous tasks and considering the 
26 preliminary alternatives discussed during the scoping workshops (identified in Appendix C and described 
27 in Section 3.13 of Chapter 3). These alternatives wi ll be screened for effectiveness, implementability, 
28 and cost (based on guidance provided in EP A/540/G-89/004, Guidance for Conducting Remedial 
29 In vestigations and Feasibility Studies Under CERCLA , Interim Final) for each 200-EA-l OU waste site 
30 or group of sites. Based on screening resul ts, DOE-RL and Ecology will detennine which alternatives 
31 should be retained for detailed analysis (Section 5.10). 
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2 Remedial alternative actions that passed screening (Section 5.9) will be evaluated against the CERCLA 
3 criteria and the Washington State corrective action requirements shown in Table 5-1. As illustrated in the 
4 table, the CERCLA criteria and the Washington State corrective action requirements are fw1ctionally 
5 equivalent. The TSD units may be clean closed or closed as a landfill in accordance with 
6 WAC 173-303-610(2), "Closure and Post-Closure." Alternatively, where releases from TSD units have 
7 likely commingled with collocated R-CPP waste site releases, DOE-RL may petition the Ecology director 
8 to replace all or part of the closure requirements (except WAC l 73-303-610(2)(a)) with alternative 
9 requirements in accordance with WAC 173-303-610( 1 )( e) . Alternative requirements ( which are identified 

10 in Table 5-1) will be recommended based on results from remedial technology investigation activities, as 
11 appropriate. Alternative requirements will be approved by the Ecology director by incorporating the 
12 closure plan containing the alternative requirements into the Permit (WA7890008967). 

13 Due to the presence of multiple Central Plateau source OUs and waste sites (including those in the 
14 200-EA-l OU), a comprehensive Central Plateau groundwater cumulative impacts evaluation (CIE) will 
15 be conducted that integrates the current understanding of contributions from waste sites and potential 
16 sources to existing groundwater contamination. 1 The CIE will fulfill the requirements of 
17 WAC 173-340-747(8), " Deriving Soil Concentrations for Groundwater Protection," and will evaluate 
18 long-term groundwater impacts to enable informed decision making and provide context for alternatives 
19 analysis in the FSs for the 200-EA-l OU and other source OUs. The crosswalk (as discussed in 
20 Section 3.8.3 of Chapter 3) will be developed or evaluated to identify any unique application aspects 
21 considering the 200-EA- l OU waste sites. It could also serve as a planning tool to provide a reasonable 
22 expectation that remedial actions and waste disposal activities will not result in the need for future 
23 corrective or remedial action to protect HHE (DOE M 435 .1-1 , Radioactive Waste Management Manual) . 
24 The CIE will be documented in a regulatory-approved approach document. 

25 Once the remedial alternatives and TSD unit alternative closure requirements have been fully described 
26 and individually assessed against the applicable requirements and standards shown in Table 5-1, 
27 a comparative analysis will be conducted to evaluate the relative performance of the remedial alternatives 
28 and alternative closure requirements in relation to each specific evaluation requirement and standard. 
29 The RFI/CMS/RI/FS report will summarize the results of the detailed analysis, which will provide the 
30 basis for identifying the preferred remedial action/corrective action alternative and alternative closure 
31 requirements for each of the 200-EA-1 OU waste sites. 

32 

1 The CIE will be defined as follows: "Effects on the environment that result from the proposed action when added to 
other past, present, and reasonably foreseeable future actions, regardless of what agency or person undertakes such 
other actions" (40 CFR 1508.7, "Terminology and Index," "Cumulative Impact"). 
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Table 5-1. TSO Unit Alternative Closure Requirements and R-CPP Waste Site Remedial Alternative Requirements and Standards 

CERCLA Washington State Washington State TSD Unit 
Criteria" Corrective Action Requirementsh Alternative Closure Requirements< 

Threshold criteria: Thresho ld requirements: C losur e performance standards (WAC 173-303-6 10(2)(a)): 

• Overa ll protection of human health and • Protect human health and the envi ronment . M inimizes the need for further maintenance 
the environment . Comp ly wi th c leanup standards . Contro ls, mi nim izes, or eli minates to the extent necessary to 

• Compli ance with ARARs . Comply with applicab le state and protect human health and the environment, post-closure escape of 

federa l law dangerous waste, dangerous constituents, leachate, contaminated 

. Provide for compli ance monitoring run off, or dangerous waste decomposition products to the ground, 
surface water, groun dwater, or the atmosphere 

• Returns th e land to a ppearance and use of surround ing land areas to 
the degree possib le g iven the nature of the previous dangerous 
waste activity 

Primary balanc ing criteri a: Other requi rements: A ltern ative c losure requirements (WAC 173-303-6 10(1 )(e)): 

• Long-term effecti veness and permanence • Use pennanent so lutions to th e max imum • The Ecology d irector may, in an enfo rceable document, rep lace a ll 

• Reductions in tox icity, mobi lity, or extent practi cable or part of the closure and post-c losure req uirements (except fo r 

vo lume through treatment . Provide fo r a reasonable th ose in WAC 173-303-610(2)(a)) with altern ati ve requirements 

. Sho11-term effecti veness restoration ti meframe when the Eco logy director determines: 

• I mplementabi I ity • Consider publi c concerns - A TS D unit is situated among other R-CPP units. 

. Cost - A re lease to so il has occurred. 

Mod ifyi ng criteri a : 
- Both the TS D unit and one or more R-CPP units are li ke ly to 

have contributed to the release. . State/support agency acceptance 

• Communi ty acceptance 

a. 40 CFR 300, ·'National Oil and Hazardous Substances Pol lution Contingency Plan.'' 

b. WAC 173-303-64620, "Dangerous Waste Regulations,'· "Requi rements." These are the corrective action requ irements. 

c. WAC 173-303-6 10(2)(a) and ( I )(e), "Dangerous Waste Regu lations.'' "Closure and Post-Closure.'" 

ARAR appl icable or relevant and appropriate requirement 

CERCLA = Compreltensive Environmental Response, Compensation, and Liability 
Act of 1980 

Ecology Washington State Department of Ecology 

RCRA 

R-CPP 

TSO 

Resource Conservation and Recove1y Act of 1976 

RCRA-CERCLA past practice 

treatment, storage, and disposa l 
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1 5.11 Task 11- RCRA Facility Investigation/Corrective Measures Study and 
2 Remedial Investigation/Feasibility Study Report 

3 The RCRA RFI/CMS and CERCLA RI/FS will be combined into a single RFI/CMS/RI/FS report for the 
4 200-EA-1 OU (Figure 5-1, step 2). The combined RFI/CMS/RI/FS report will provide details that support 
5 the TSD unit closure decisions and the pennitting process, including alternative requirements (as 
6 described in Section 5.10). The RFI/CMS/RI/FS report will consider all information available at the time 
7 of report preparation, including pertinent information from activities conducted outside the work plan. 
8 The major elements and respective volumes of the RFI/CMS/RI/FS report include the following : 

9 • Volume I (RFI/Rl) : 

10 - RAOs 

11 - Study area investigations and physical characteristics 

I 2 - Contamination nature and extent 

13 - Contaminant fate and transport 

14 - Human health (soil and groundwater protection) and ecological risk assessment (Section 5.6) 

15 - Treatability study results, if available (Section 5.7) 

16 - Early action smmnary 

17 - Basis for action detennination 

18 • Volume II (CMS/FS): 

1 9 - Refined RAOs 

20 - Treatabi lity study results, if available (Section 5.7) 

21 - General response actions and remedial technology screening process 

22 - Individual and comparative alternative analysis (Section 5.10) 

23 5.12 Task 12 - Post-RCRA Facility Investigation/Corrective Measures 
24 Study and Remedial Investigation/Feasibility Study Support 

25 This section describes the post-RFI/CMS/RI/FS activities shown in Figure 5-1, which include PCAD/PP 
26 development, closure plan or closure/post-closure plan preparation or modification, draft Permit 
27 modification, CAD/ROD development, and Pern1it modification. 

28 5.12.1 Proposed Corrective Action Decision/Proposed Plan, Closure Plan, 
29 and Draft Permit Modification 

30 The PCAD/PP will use infomrntion from the RFI/CMS/RI/FS report to identify the prefen-ed waste site 
31 response/con-ective action for each waste site. It is the intent of Ecology that the TSD unit closure 
32 plans or closure/post-closure plans will also be prepared or modified using information from the 
33 RFI/CMS/RI/FS report (Figure 5-1, step 3). After the closure plan or closure/post-closure plan has 
34 been completed, DOE-RL will submit the closure plan or closure/post-closure plan to Ecology as 
35 a modification to the Pen-nit. Ecology will process the draft Pennit modification and define associated 
36 TSD unit closure requirements in accordance with WAC 173-303. If the Pem1it modification contains 
37 a request for alternative requirements, finalization of the Permit modification will also communicate the 
38 approval of the Ecology director approval of the alternative requirements for the specific TSD unit in 
39 accordance with WAC 173-303-610(l)(e). 
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CERCLA Response Action/RCRA Corrective Action 
Lead Regulatory Agency: Ecology 

RCRA TSO Unit Closure 
Lead Regulatory Agency: Ecology 

Lead Agency; Department of Energy Permit Holder for Closure; Department of Energy 

RFI/CMS & RI/FS Work Plan 

.. 
2 

RFI/CMS & RIIFS Report 
(Volumes I & II) 

• 

3 PCAD/PP 

• 
4 Public Conwnent 

• 
5 CAD/ROD 

I 

TSD Units 
Recommended 
for Alternati ve 
Requirements 

TSD Units Eligible 
mative 
ments 

for Alie 
Require 

Closure Plan or 
Closure/Postclosure Plan 

Preparation or Modification 
including request for alternative 

closure requirements I 

·· ·· ······· 

Draft Permit Modification• 

Public Comment' 

Permit Modification 
to lncorparate or Modify 

Closure Plan 
including director's 

determination on alternative 
closure requirements 

Plan ----1-----------Remedy arid ciosuie 
lmplementatjon 5cope 

6 CMI & RD/RA Work Plan 

• 
7 Remedy lmplem_,181ion 

8 

Operation and Maintenance 
9 (O&M) 

(as needed) 

• 
10 RA Report/ 

Car1illcala of Completion 

• 
11 Close-out Doalmentation 

Closure Plan Implementation 

Certification of Closure 

Postclosure Plan 
Implementation 
(as applicable) 

Certification of Completion of 
Postclosure Care 

Close-out Documentation 

'The permit modifica ·on process wil be in accordance with WAC 173-303-830 regulations and may require more than one public 
comment ·oo. CHSGW20150491 

2 Figure 5-1 . Coordinated CERCLA Response Action/RCRA Corrective Action and TSD Unit Closure Process 
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l The PCAD/PP and draft Permit modification, when prepared, will be made available to the public in 
2 parallel so they may participate in the selection of both the past-practice remedial alternative and TSD 
3 unit closure action (Figure 5- 1, step 4). Following the public review and comment period, responsiveness 
4 summaries presenting significant comments and any new relevant information received during the 
5 public comment period will be prepared for the PCAD/PP and draft Permit modification, respectively. 
6 The PCAD/PP responsiveness summary will be incorporated into the CAD/ROD. The draft Permit 
7 modification responsiveness summary will be included in the issuance of the modification. 

8 5.12.2 Corrective Action Decision/Record of Decision and Permit Modification 
9 with Treatment, Storage, and Disposal Unit Closure Plan 

l O Following the public comment period, supporting agency comments, and community acceptance criterion 
11 assessment, the CAD/ROD will document the selected response action/corrective action for each 
12 200-EA-l OU waste site (Figure 5-1 , step 5). Ecology and EPA, working in cooperation with DOE-RL, 
13 will finalize the CAD/ROD for the cleanup decision. Although the CAD and ROD could be issued 
14 separately, a single CAD/ROD document is recommended to ensure that the selected decisions are 
15 compatible for implementation. Concurrent with issuing the CAD/ROD, Ecology will also issue a Permit 
16 modification to incorporate the TSO unit closure plan and post-closure care plan (as applicable) into the 
17 current Permit. The CAD/ROD will be as follows: 

18 • A legally enforceable document that certifies the remedy selection process was performed in 
19 accordance with CERCLA and, to the extent practicable, in accordance with the NCP ( 40 CFR 300)2 

20 • A legally enforceable document for RCRA corrective action 

21 • A document that includes closure information that is incorporated into a Permit modification or 
22 revision of the Permit to satisfy TSO unit closure plan requirements 

23 • A substantive summary of the technical rationale and background infonnation contained in the 
24 CERCLA Administrative Record filte2 

25 • A technical document that provides information necessary for determining the conceptual 
26 engineering components and remedy costs, and that outlines the RAOs and cleanup levels for the 
27 selected remedy2 

28 • A key communication tool for the public that explains the contamination issues that the remedy seeks 
29 to address and the rationale for its selection2 

30 5.12.3 Post-Corrective Action Decision/Record of Decision Activities 
31 Post-CAD/ROD activities include the following (Figure 5-1 , steps 6 through 11 ): 

32 • Complete a corrective measures implementation (CMI) and remedial design/remedial action 
33 (RD/RA) work plan: The CMI and RD/RA work plan will describe the activities necessary to 
34 implement and coordinate the selected CERCLA response actions, RCRA corrective actions, and 
35 TSO unit closure. It will also include the closure performance standards, associated closure details for 
36 the TSO units, and the applicable closure plan as an appendix. Depending on the selected response 
37 and corrective action complexity, the CMI/RD/RA work plan may include the remedial design report. 

2 EPA 540-R-98-031 , A Guide to Preparing Superfund Proposed Plans, Records of Decision, and Other Remedy 
Selection Decision Documents. 
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The CMI/RD/RA work plan and associated SAP will identify remedy implementation and closure 
2 sampling, respectively. 

3 • Implement the remedy and TSD unit closure plan: The CAD/ROD decisions and the TSD unit 
4 closure plans wi ll be implemented. Closure plans implementation will be consistent with the schedule 
5 in the applicable closure plan. 

6 • Submit certification of closure: After TSD unit closure requirements are performed, DOE-RL will 
7 submit to Ecology a certification of closure, signed by an independent, qualified, registered 
8 professional engineer in accordance with WAC 173-303-610(6). 

9 • Develop and implement an operations and maintenance plan (as needed) and implement the 
10 post-closure plan (as applicable): Once the response action and corrective action are completed and 
11 an operations and maintenance plan to describe post-cleanup management and control of the sites is 
12 under development, the TSD unit post-closure plan will be implemented. If waste is left in place, the 
13 post-closure plan will be revised, as applicable. The post-closure plan may be a standalone document, 
14 or it can be incorporated into the operations and maintenance plan for implementation. 

15 • Complete a remedial action report, issue a certificate of completion, and submit a certification 
16 of completion of post-closure care: After completing remediation and corrective actions, 
17 closeout activities wi ll be performed and documented in the remedial action report, and Ecology 
18 will issue a certificate of completion to DOE-RL. Once post-closure care requirements are 
19 satisfied, DOE-RL will submit a certification of completion of post-closure care to Ecology in 
20 accordance with WAC 173-303-610(1 1 ). 

21 • Complete closeout documentation: In accordance with RL-TPA-90-0001, Tri-Party Agreement 
22 Handbook Management Procedures, Guideline Number TPA-MP- 14, " Mai ntenance of the Waste 
23 lnformation Data System (WrDS)," the Waste Information Data System waste unit information and 
24 Appendix C of the Tri-Party Agreement Action Plan (Ecology et al. , 1989b) will be updated, 
25 as appropriate. 

26 
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2 Figure 6-1 shows the high-level project schedule for the activities described in this work plan, including 
3 200-EA-1 OU field activities (described in the SAP [Appendix A]), activity durations, and decision 
4 document preparation. The project schedule will be evaluated to identify efficiencies, will serve as the 
5 baseline for the work planning process, and will be used to measure work plan implementation progress. 
6 Project schedule revisions will be made in accordance with Section 11 .3 of the Tri-Party Agreement 
7 Action Plan (Ecology et al. , I 989b ). It is the intent of DOE-RL to negotiate milestones once it obtains 
8 fundi11g to execute the 200-EA-1 OU work plan. 

9 A series of workshops with Ecology and EPA in 2018 initiated the comprehensive Central Plateau 
IO groundwater CIE (Section 5.6 in Chapter 5). The goal of these workshops is to gain general consensus 
11 regarding approaches and modeling tools for futw-e groundwater impact evaluations. These approaches 
12 and modeling tools will be integral to the 200-EA-l OU decision-making process. 

I 3 The process used during 200-EA-l OU work plan development (i .e. , gaining early concurrence among the 
14 Tri-Parties regarding work plan approach, evaluation techniques, and conclusions) is intended to be used 
15 during RFI/RI, CMS/FS, and PCAD/PP development. In the June 2016 Hanford CERCLA Document 
16 Review and Comment Resolution Workshop, multi-agency participants recommended this process to 
17 ensure early alignment among the Tri-Parties on key decision document components. Continued early 
18 Tri-Party engagement during the RFI/RI data collection and evaluation phase is expected to foster a better 
19 understanding of 200-EA-l OU waste sites and to better communicate how data gaps are filled. 
20 Continuing to use the process through RFI/RI, CMS/FS, and PCAD/PP development will ensure that the 
21 technical justification for decision making is in place prior to document development and is expected to 
22 result in more timely document reviews and approvals. 
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2 This chapter discusses the project organization, project coordination, change control, and dispute 
3 resolution processes. Change control processes are used to document and achieve approval for changes 
4 that arise during execution of the RFI/CMS/RIJFS work plan. Problems are resolved at the lowest 
5 possible management level, with higher levels of project oversight engaged to resolve issues , 
6 as necessary. 

7 7.1 Project Organization 

8 DOE-RL is the lead federal agency responsible for Hanford Site 
9 investigation and cleanup. The DOE-RL contractor implements 

10 investigation and cleanup and is responsible for planning, 
11 coordinating, and executing RFI/CMS/RIJFS work plan activities 
12 for the Central Plateau OUs. The lead regulatory agency (Ecology) 
13 authorizes the OU work scope in accordance with the Tri-Party 
14 Agreement (Ecology et al., 1989a) and oversees the work for 
15 regulatory compliance with WAC 173-303, as applicable. 
16 Figure 7-1 illustrates the project organizational structure for 
17 200-EA-1 OU investigation and cleanup. 

18 7.1.1 U.S. Department of Energy, Richland Operations Office 
19 Project Organization 

~o 
~l 

22 
23 
24 
25 
26 

DOE-RL is responsible for Central Plateau cleanup. The DOE-RL 
Soil and Groundwater Division is responsible for 200-EA-1 OU 
remedy implementation. The Soil and Groundwater Division 
Federal Project Director reports to the River and Plateau assistant 
manager. The DOE-RL contracting officer is responsible for 
authorizing the Central Plateau remediation contractor to perform 
the 200-EA-l OU RFI/CMS/RIJFS work plan tasks (Figure 7-1). 

The Federal Project Director is responsible for obtaining lead 
regulatory agency approval of the work plan and SAP, which 
authorize the RFI/CMS/RI/FS work plan tasks under the Tri-Party 
Agreement (Ecology et al. , 1989a) and for obtaining EPA approval 
of the SAP. The Federal Project Director also assigns the 
200-EA-1 OU DOE-RL technical lead, who performs the project 
manager role identified in Section 4.1 of the Tri-Party Agreement. 

DOE-RL 
Manager 

CHSGW20140'31 

Figure 7-1. 200-EA-1 OU Project 
Organization 

27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

The DOE-RL technical lead is responsible for managing the project, overseeing contractors performing 
day-to-day RFI/CMS/RI/FS work plan tasks, maintaining regulatory compliance necessary for milestone 
completion, and providing technical input to the DOE-RL Federal Project Director. 

37 

38 
39 
40 
41 

7 .1.2 Regulatory Agency Oversight Organization 
Ecology is the lead regulatory agency for the 200-EA-l OU. Ecology has assigned a 200-EA-l OU 
project manager who is responsible for overseeing various RFI/CMS/RI/FS work plan tasks, working 
with DOE-RL to reso lve issues, and approving the documents in accordance with Section 5 of the 
Tri-Party Agreement Action Plan (Ecology et al. , 1989b). 
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As a participating agency, EPA regulatory responsibilities include approving the SAP, providing 
2 assistance if requested by the lead regulatory agency (Ecology), approving the final remedy, approving 
3 completion of constrnction, and proposing sites for deletion from the NPL ( 40 CFR 300, Appendix B). 

4 7 .1.3 Contractor Organization 
5 The DOE-RL contractor responsible for the Central Plateau integrates and executes the RFI/CMS/Rl/FS 
6 work plan tasks. 

7 7.2 Project Coordination, Decision Making, and Documentation 

8 Coordination among the Tri-Parties and contractors is essential for successful RFI/CMS/RI/FS work plan 
9 execution. DOE-RL and Ecology project managers will manage decision making and documentation in 

10 accordance with Section 4.1 of the Tri-Party Agreement Action Plan (Ecology et al. , 1989b ). 

11 7.3 Change Control and Dispute Resolution 

12 The work plan represents the Tri Parties ' data needs assessment at the end of the DQO process. As new 
13 information becomes available, DOE-RL and Ecology will revisit and discuss the waste site scoping 
14 efforts at the project level to determine if change are needed to the work scope. These changes could 
15 require updates to the work plan or SAP (Appendix A), which will be made in accordance with 
16 Section 9.3 of the Tri-Party Agreement Action Plan (Ecology et al. , 1989b). Changes that affect the 
17 Tri-Party Agreement (Ecology et al. , 1989a) are documented using change control forms in accordance 
18 with Section 12 of the Tri-Party Agreement Action Plan. 

19 DOE-RL and Ecology project managers intend to discuss issues on an informal basis early in the 
20 decision-making process before issues evolve into formal disputes. The formal dispute resolution 
2 1 process, which is handled in accordance with Articles VIII and XVI of the Tri-Party Agreement 
22 (Ecology et al. , 1989a), will address issues that cannot be infonnally resolved. 
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A 200-EA-1 Operable Unit Sampling and Analysis Plan 

2 This appendix provides the sampling and analysis plan (SAP) that identifies the characterization needed 
3 to satisfy the 200-EA-1 Operable Unit (OU) waste site data needs . 

4 A1 Introduction 

5 This SAP provides the quality assurance (QA) and field sampling requirements for characterizing waste 
6 sites in the 200-EA- l OU, located within the Central Plateau Inner Area of the Hanford Site. This SAP is 
7 part of the remedial investigation/feasibility study (RI/FS) and Resource Conservation and Recovery 
8 Act of 1976 (RCRA) facility investigation (RFI)/corrective measure study (CMS) work plan for the 
9 200-EA- l OU. Data collected during implementation of this SAP will be used in combination with 

l O existing site data to complete the baseline risk assessment as part of the RI/RF.I and to support FS/CMS 
11 remedy evaluations. 

12 A1.1 Project Scope 

13 This SAP addresses characterization activities associated with 93 of 114 waste sites in the 200-EA- l OU 
14 where field characterization activities are planned to address data gaps (Chapter 4 of the work plan). 
15 These sites are organized by groups, as listed in Table A-1. Data from these sites will support decision 
16 making during the RFI/CMS/RI/FS process. No field investigations are planned for 21 of the 114 waste 
17 sites (as presented in Section 4.2 .2 of the work plan) for various reasons, ranging from contamination no 
18 longer being present, to sites where the U.S . Department of Energy, Richland Operations Office 
19 (DOE-RL) and the Washington State Department of Ecology (Ecology) determined it is a more efficient 
20 use of resources to remove and dispose impacted media . This SAP does include groundwater protection 
21 data needs but does not address characterization or monitoring requirements for the 200-PO- l or 
22 200-BP-5 Groundwater OUs beneath the 200-EA- l Source OU. 

23 A1 .2 Background 

24 The 200-EA-l OU is located in the Central Plateau Inner Area at the Hanford Site. This OU primarily 
25 includes waste sites associated with liquid waste holding, conveyance, and disposa l, as well as areas of 
26 unplanned releases (UPRs) of liquid or particulate contamination. The OU also includes other waste 
27 site types, such as small pipeline systems associated with other 200-EA- l OU waste sites, and 
28 construction/demolition-type solid waste disposa l and handling sites. Appendix B of this work plan 
29 shows the 200-EA-l OU waste site locations, and SGW-60540, 200-EA-l Operable Unit Scoping 
30 (hereinafter referred to as the 200-EA-l scoping document), provides additional waste site details. 

31 The Inner Area vadose zone geologic framework underlying the 200-EA-l OU waste sites generally 
32 consists of surficial eolian sand deposits underlain by Hanford formation sand and gravel. The Hanford 
33 formation comprises the majority of the vadose zone, although finer Cold Creek unit sediments are 
34 present in the deepest part of the vadose zone in some areas. Section 2.4.3 .1 in Chapter 2 of this work 
35 plan provides additional geologic setting information. 

36 
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Table A-1 . 200-EA-1 OU Waste Sites Addressed by this SAP 
200-EA-1 Operable Unit Group 

Hot Semiworks 
A Tank Farms B Tank Fa rms B Plant Plant PUREX Plant Miscellaneous 

200-E-262-PL 200-E- I 2 1 200-E-26 200-E-4 I 200-E PD 200-E BP 
200-E-276-PL 200-E-292 200-E-I 17 200-E-56 200-E- I 3 200-E-53 
207-A-NORTH 216-8-51 200-E-142 200-E-57 200-E-43 200-E-I I 5 
2 16-A -I 2607-E9 200-E-297 200-E-293 200-E- 124 200-E-1 39 
2 16-A -6 2607-EF 207-8 200-E-294 2 16-A-3 UPR-200-E- I 1 
2 16-A-1 8 UPR-200-E-43 2 I 6-8 -2- 1 20 I-C 216-A-9 UPR-200-E-50 
2I6-A-19 UPR-200-E-89 216-8-2-2 2 I 6-C-I 216-A-10 UPR-200-E-95 
2I6-A-20 UPR-200-E-144 216-8-2-3 2 I 6-C-2 2 16-A-27 UPR-200-E-1 I 2 
2 16-A-29 2 I6-8-I0A 2 I 6-C-3 2 16-A-36A 
2 I6-A-30 2 16-8-1 OB 2 I 6-C-4 216-A-368 
2 I 6-A-34 2 I 6-8-12 2 I 6-C-5 2 I 6-A-38-1 
2 16-A-37-1 216-8-55 2 I 6-C-6 216-A-45 
2 I 6-A-37-2 2 16-8-59 2 16-C-7 2607-E6 
2 16-A-40 2 16-8-598 2 I 6-C- I 0 UPR-200-E- I 0 
216-A-4 I 216-8-62 2607-E5 UPR-200-E- I 2 
2 16-A-42 218-E-7 29 1-C- l UPR-200-E-20 
2607-EA 2607-E3 UPR-200-E-37 UPR-200-E-33 
2607-E 12 UPR-200-E-64 UPR-200-E-98 UPR-200-E-88 
UPR-200-E-2 I UPR-200-E-69 
UPR-200-E-29 
UPR-200-E-66 
UPR-200-E-99 

PUREX = Plutonium- Uranium Extraction (Plant) 

I 
2 Previous Central Plateau investigations collected vadose zone contamination data at many 200-EA-l OU 
3 waste sites. Section 3.2 in Chapter 3 of this work plan describes these investigations, and the 200-EA-l 
4 scoping document (SGW-60540) identifies available site-specific data. Contaminated groundwater 
5 underlying 200-EA- l OU waste sites is associated with multiple source OUs, including the 
6 200-EA-l OU, and is addressed by the 200-BP-5 and 200-PO-l OUs. Section 3.2.2.2 in Chapter 3 of this 
7 work plan describes the ongoing groundwater monitoring activities, and Section 3.3 identifies the 
8 200-EA- l OU waste sites that may have impacted groundwater. 

9 Based on documented liquid disposal volumes and data from previous investigations and monitoring, the 
l O 200-EA- l OU waste sites were divided into the following categories pertaining to potential depth of 
11 vadose zone contamination: 

12 • Shallow vadose zone contamination: Sites where potential site contamination is only expected to 
13 reside above 4.6 m (15 ft) below ground surface (bgs) . 

14 • Partial-thickness vadose zone contamination: Sites where potential site contamination is 'expected 
15 to be present deeper than 4.6 m (15 ft) bgs but does not like ly extend to the water table 
16 (contamination may also be present shallower than 4.6 m [15 ft] bgs). 

17 • Full-thickness vadose zone contamination: Sites where potential site contamination is expected to 
18 be present deeper than 4.6 m (15 ft) bgs and may potentia lly extend to the water table with possible 
19 historical or ongoing groundwater impacts ( contamination may also be present shallower than 4.6 m 
20 [15 ft] bgs). 
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1 These categories are used to inform and align characterization strategies in the field sampling plan (FSP) 
2 (Section A3 of this appendix). Section 3.3 in Chapter 3 of this work plan provides additional information 
3 regarding 200-EA-l OU waste site potential depths ofvadose zone contamination. 

4 A1.3 Data Quality Objective Process Summary 

5 As part of the data quality objectives (DQO) process (described in Chapter 4 of this work plan), DOE-RL 
6 scoped each 200-EA-l OU waste site using existing Hanford Site analytical and historical information. 
7 The 200-EA-l scoping document (SGW-60540) presents this scoping infonnation. Using the scoping 
8 information, DOE-RL and Ecology conducted initial evaluation workshops to identify uncertainties 
9 associated with the following statement: 

10 Contaminant nature and extent must be sufficiently understood to determine if chemical 
11 or radiological contaminants of potential concern (COPCs) pose an unacceptable risk 
12 to human health and the environment (HHE) and to support potential groundwater 
13 impacts and response scenario evaluations in the FSICMS. 

14 Appendix C (Tables C-2 through C-7) documents the preliminary evaluations and workshop outcomes for 
15 each waste site. The uncerta inty management approach developed for each waste site (as summarized in 
16 Appendix C and detailed in this appendix) is sufficient to characterize the relevant media for each waste 
17 site. Sections Al .3.1 and Al .3.2 summarize the resulting principal study questions (PSQs) and data 
18 needs. Section 4.2 in Chapter 4 of this work plan provides additional PSQ and data needs information. 

19 A 1.3.1 Principal Study Questions 

20 The 200-EA-1 OU PSQs are as fo llows: 

21 • PSQ #Oa: Did this septic system receive hazardous substance other than sanitary discharges that 
22 require additional investigations? 

23 • PSQ #Ob: Did the UPR-200-E-43 or UPR-200-E-99 waste sites receive radiological constituents that 
24 require additional investigations? 

25 • PSQ #1: Do chemical or radiological COPCs in the vadose zone associated with 200-EA-1 OU waste 
26 sites pose an unacceptable risk to HHE under current or potential future land use? 

27 • PSQ #2: Do chemical or radiological COPCs in the vadose zone associated with 200-EA- l OU waste 
28 sites pose an unacceptable risk to groundwater under current or potential future land use in the next 
29 1,000 years? 

30 • PSQ #3: What is the lateral and vertical extent of chemical and radiological COPCs associated with 
31 200-EA- l OU waste sites that pose an unacceptable risk to HHE under current or potential future 
32 land use? 

33 • PSQ #4: Will the identified remedial responses meet overall protection of HHE under current or 
34 potential future land use? 

35 A 1.3.2 Data Needs 

36 The DQO process identified the fo llowing data needs for addressing the PSQs: 

37 • Data Need #Oa-1: Collect sufficient data to determine if chemical or radiological contaminants were 
38 discharged to the septic system. 
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• Data Need #0b-1: Collect sufficient data to determine if radiologica l contaminants are present. 

2 • Data Need #1-1: Collect sufficient data to determine if chemical and/or radio logical contaminants 
3 associated with 200-EA-l OU waste sites exceed applicable risk-based values for human (outdoor 
4 worker) and ecological receptors in the vadose zone from Oto 4.6 m (0 to 15 ft) bgs. 

5 • Data Need #2-1: Collect sufficient chemical and radiological contaminant data to support fate and 
6 transport analysis for groundwater protection evaluations. 

7 • Data Need #2-2: Collect sufficient lithology, hydraulic property, contaminant mobility, and 
8 geochemical information to support fate and transport analysis for groundwater protection 
9 evaluations, including Central Plateau groundwater protection preliminary remediation 

10 goal calculat ions. 

11 • Data Need #3-1: Collect data to reduce uncertainty associated with the lateral and vertical extent of 
12 radio logical and/or chemical contaminants posing an unacceptable risk to HHE for FS/CMS 
13 remedy evaluation. 

14 • Data Need #4-1: Collect sufficient supplemental li thology, hydraulic property, contaminant mobility, 
15 and geochemical information to support fate and transport analysis for FS/CMS remedy evaluation, 
16 including Central Plateau groundwater protection preliminary remediation goa l calculations. 

17 • Data Need #4-2: Collect sufficient contaminant data to define how much time is required to meet 
18 cleanup levels for FS/CMS remedy evaluation. 

19 • Data Need #4-3: Collect sufficient data to determine if radiological contaminants associated with 
20 200-EA-l OU waste sites exceed short term (acute) exposure for human receptors (construction 
21 worker) in the vadose zone >4.6 m (15 ft) bgs. 

22 A1.4 Target Analytes 

23 Target analytes selected for this SAP are based on the CO PCs identified for the 200-EA-l OU 
24 (Section 3.4 in Chapter 3 of this work plan). COPC identification built upon previous DQO efforts, 
25 existing site data, and 200-EA-l OU waste site process knowledge. Table A-2 presents a list of target 
26 analytes for the 200-EA-l OU. This comprehensive list does not apply to every waste site; the FSP 
27 (Section A3 of this appendix) identifies the subsets of the analyses that apply to each waste site. 

Americium-241 
Carbon-14 
Cesium-l37 

Cobalt-60 
Europium- l 52 
Europium-154 
Europium-l 55 

Table A-2. Master Target Analyte Lista 

Radionuclides 

Hydrogen-3 (tritium) 
Iodine-129 

eptunium-237 
ickel-63 

Plutonium-238 
Plutonium-239 
Pluton ium-240 
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Uranium-233 
Uranium-234 
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Table A-2. Master Target Analyte Lista 

Inorganics 

Ammonia Cobalt 

Antimony Copper 

Arsenic Cyanide (free and total) 

Barium Fluoride 

Beryllium Lead 

Cadmium Manganese 

Chloride Mercury 

Chromium (total) Nickel 

Chromium (VI) Nitrate 

Organics 

Acenaphthene Benzene 

Acenaphthylene Benzo(a)anthracene 

Acetone Benzo(a)pyrene 

Acetonitrile Benzo(b )fluoranthene 

alpha-BHC (alpha-HCH) Benzo(gh i )pery I en e 

Aldrin Benzo(k)fluoranthene 

Anthracene beta-BHC (beta-HCH) 

Aroclor 1254b n-Butanol (butyl alcohol) 

Aroclor 1260b 2-Butanone (methyl ethyl ketone) 

4,4 ' -Dich lorodiphenyldich loroethane gamma-BHC (gamma-HCH, Lindane) 

4,4 ' -Dich lorodiphenyl trich loroethane n-Hexane 

4,4 ' -Dich lorodiphenyldich loroethylene 2-Hexanone 

Dieldrin Indeno[ 1,2,3-cd]pyrene 

I, 1-Dichloroethane 4-Methyl-2-pentanone (hexone, methyl 

1,2-Dichloroethane isobutyl ketone) 

ci s-1 ,2-Dichloroethylene Methylene chloride (dichloromethane) 

trans-1 ,2-D ichloroethylene Napthalene 

Endrin Petroleum hydrocarbons (diesel to kerosene 

Ethyl benzene range) 

Fl uoranthene Total Polychlorinated biphenyls 

Fluorene 
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Nitrite 

Phosphate 

Selenium 

Silver 

Sulfate 

Uranium (total) 

Vanadium 

Zinc 

n-Butylbenzene 

Carbon tetrachloride 

Chlordane 

Chrysene 

Chlorobenzene 

Chloroform 

Cyclohexane 

Dibenz[ a,h]anthracene 

Dibenzofuran 

Phenanthrene 

Pyrene 

Phenol 

Tetrachloroethene (PCE) 

I, I , I-Trichloroethane 

I, 1,2-Trichloroethane 

Toluene 

Tributyl phosphate 

Tri ch loroethene 

Vinyl chloride 

Xylenes (total) 

a. This table is a comprehen ive list including all contaminants of potential concern that may be present in the 
200-EA- I Operable Unit and is not intended to be applied globally to individual waste sites. 

b. Polych lorinated biphenyl. 

A1.5 Project Schedule 

3 Chapter 6 of the work plan addresses project schedu le elements for this SAP. 

4 A2 Quality Assurance Project Plan 

5 This quality assurance project plan (QAPjP) establishes the quality requirements for environmental data 
6 collection. It includes planning, implementing, and assessing sampling tasks; field measurements, 
7 laboratory analysis; and data review. This chapter describes the applicable environmental data collection 
8 requirements and controls based on the QA elements found in EPA/240/B-01/003, EPA Requirements for 
9 Quality Assurance Project Plans (EPA QA/R-5); and DOE/RL-96-68 , Hanford Analytical Services 
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Quality Assurance Requirements Document (HASQARD). DOECAP, 2013, Department of Defense 
2 (DoD) Department a/Energy (DOE) Consolidated Quality Systems Manual (QSM) for Environmental 
3 Laboratories, is also discussed. Sections 6.5 and 7.8 of Ecology et al. , 1989b, Hanford Federal Facility 
4 Agreement and Consent Order Action Plan (hereinafter referred to as the Tri-Party Agreement Action 
5 Plan), require that the QA/qua lity control (QC) and sampling and analysis activities specify the 
6 QA requirements for treatment, storage, and disposal units, as well as for past-practice processes. 
7 The QAPjP also describes applicable requirements and controls based on guidance provided in Ecology 
8 Publication No. 04-03-030, Guidelines for Preparing Quality Assurance Project Plans for Environmental 
9 Studies; and EPA/240/R-02/009, Guidance for Quality Assurance Project Plans (EPA QA/G-5). 

IO The QAPjP supplements the contractor environmental QA program plan and includes the following 
11 sections, which describe the quality requirements and controls applicable to Hanford Site OU 
12 sampling activities: 

13 • Section A2.l, Project Management 

14 • Section A2 .2, Data Generation and Acquisition 

15 • Section A2.3 ; Assessment and Oversight 

16 • Section A2.4, Data Review and Usability 

17 A2.1 Project Management 

18 The elements of project management include project history, project objectives, and partic ipant 
19 responsibi lities. This section addresses project goals, planned management approaches, and planned 
20 output documentation. 

21 A2.1.1 Project/Task Organization 

22 The prime contractor, or its approved subcontractor, is responsible for project planning and coordination, 
23 sample collection, and sample shipment. The project organization for sampling and characterization 
24 activities is described in the following subsections and is shown in Figure A-1 . The 200-EA-l OU project 
25 manager maintains a list of individuals or organizations as points of contact for each functional element 
26 shown in Figure A-1 . For each functional prime contractor role, there is a corresponding oversight role 
27 within DOE-RL. 

28 A2.1.1.1 Regulatory Agencies 

29 As the lead regulatory agency, Ecology is responsible for regulatory oversight of cleanup projects and 
30 activities. Ecology has approval authority for the work being perfonned under this SAP. Ecology will 
31 work with DOE-RL to resolve concerns regarding the work described in this SAP in accordance with 
32 Ecology et al. , 1989a, Hanford Federal Facility Agreement and Consent Order (hereinafter referred to as 
33 the Tri-Party Agreement). The U.S. Environn1ental Protection Agency (EPA) also has approval authority 
34 for this SAP. 

35 A2.1.1.2 DOE-RL Manager 

36 DOE-RL is responsible for Hanford Site cleanup. The DOE-RL manager is responsible for authorizing 
37 the contractor to perform activities at the Hanford Site under the Comprehensive Envjronmental 
38 Response, Compensation, and Liability Act of 1980 (CERCLA); RCRA; the Atomic Energy Act of 1954; 
39 and the Tri-Party Agreement (Ecology et al., 1989a). The DOE-RL manager is also responsible for 
40 obtaining Ecology and EPA approval of the SAP, authorizing field sampling activities, and functioning as 
41 the primary interface with the regulatory agencies. 
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2 Figure A-1 . Project Organization 
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4 The DOE-RL project lead is responsible for providing day-to-day oversight of the contractor's 
5 performance of the work scope, working with the contractor to identify and work through issues, and 
6 providing technical input to DOE-RL management. 

7 A2. 1. 1.4 Project Director 

8 The project director provides oversight and coordinates with DOE-RL and prime contractor management 
9 in support of sampling and reporting activities. The project director also provides support to the 

l O OU project manager to ensure that work is performed safely and cost effectively. 

11 A2.1.1.5 Operable Unit Project Manager 

12 The OU project manager (or designee) is responsible and accountable for project-related activities, 
13 including coordinating with DOE-RL, the regu latory agencies, and contactor management in support 
14 of sampling activit ies to ensure that work is performed safely and cost effectively. In addition, the 
15 OU project manager (or designee) is also responsible for managing sampling documents and 
16 requirements, field activities, and subcontracted tasks; and for ensuring that the project file is properly 
17 maintained. The OU project manager is responsible for ensuring that project personnel are working to 
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1 the current version of the SAP. The OU project manager ensures that the sampling design requirements 
2 are converted into field instructions to provide specific direction for all field activities. 

3 A2.1.1.6 Operable Unit Technical Lead 

4 The OU technical lead is responsible for developing sampling designs, analytical requirements, and 
5 QC requirements. The technical lead ensures that sampling and analysis activities delegated by the 
6 OU project manager are carried out in accordance with the SAP. The OU technical lead works closely 
7 with the environmental compliance officer (ECO), the QA organization, the Health and Safety 
8 organization, the field work supervisor (FWS), and the Sample Management and Reporting (SMR) 
9 organization to plan and implement the work scope. 

10 A2.1.1.7 Sample Management and Reporting 

11 SMR oversees the offsite analytical laboratories, coordinates laboratory analytical work to ensure that 
12 laboratories conform to the requirements of the SAP, and verifies that laboratories are qualified for 
13 performing Hanford Site analytical work. SMR generates field sampling documents, labels, and 
14 instructions for field sampling personnel and develops the sample authorization form (SAF), which 
15 provides information and instruction to the analytical laboratories. SMR ensures that field sampling 
16 documents are revised to reflect approved changes. SMR receives analytical data from the laboratories, 
17 ensures that the data are appropriately reviewed, performs data entry into the Hanford Environmental 
18 Information System (HEIS) database, and arranges for data validation and recordkeeping. SMR is 
19 responsible for resolving sample documentation deficiencies or issues associated with Field Sample 
20 Operations (FSO), laboratories, or other entities. SMR is also responsible for infonning the OU project 
21 manager of any issues reported by the analytical laboratories. 

22 A2.1.1.8 Field Sample Operations 

23 FSO is responsible for planning and coordinating field sampling resources and provides the FWS for 
24 sampling operations . The FWS directs the nuclear chemical operators (samplers), who collect samples 
25 in accordance with this SAP and corresponding standard methods and work packages. The FWS 
26 ensures that all field procedures are followed and that deviations from field sampling documents or issues 
27 encountered in the field are documented appropriately (e.g., in the field logbook). The FWS ensures that 
28 samplers are appropriately trained and available. Samplers collect samples in accordance with sampling 
29 documentation. Samplers also complete field logbooks, data forms, chain-of-custody forms, and shipping 
30 paperwork, and ensure delivery of the samples to the analytical laboratory. 

31 In accordance with work management and work release requirements, pre-job briefings are conducted 
32 by FSO to evaluate activities and associated hazards by considering the following factors: 

33 • Objective of the activities 

34 • Individual tasks to be perfonned 

35 • Hazards associated with the planned tasks 

36 • Controls applied to mitigate hazards 

37 • Environment in which the job will be performed 

38 • Facility where the job will be perfonned 

39 • Equipment and material required 
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1 Samplers collect required field samples, including replicates/duplicates; collect field parameters; and 
2 prepare QC samples in accordance with the SAP, corresponding standard methods, and field and 
3 sampling instructions. 

4 A2. 1. 1.9 Quality Assurance 

5 The QA point of contact provides independent oversight and is responsible for addressing QA issues on 
6 the project and overseeing implementation of project QA requirements. Responsibilities include 
7 reviewing project documents (including the QAPjP) and participating in QA assessments on sample 
8 collection and analysis activities, as appropriate. 

9 A2. 1.1.10 Environmental Compliance Officer 

10 The ECO provides technical oversight, direction, and acceptance of project and subcontracted 
11 environmental work, and also develops appropriate mitigation measures with the goal of minimizing 
12 adverse environmental impacts. The ECO also reviews plans, protocols, and technical documents to 
13 ensure that environmental requirements have been addressed; identifies environmental issues that affect 
14 operations and develops cost-effective solutions; and responds to environmental/regulatory issues or 
15 concerns. The ECO also oversees project implementation for compliance with applicable internal and 
16 external environmental requirements. The OU project manager ensures that the single point of contact has 
17 been informed of events with the potential for release to the environment so the single point of contact 
18 can notify the lead regulatory agency, as appropriate. The ECO can be directed or delegated to inform the 
19 single point of contact of these events. 

20 A2. 1. 1. 11 Health and Safety 

21 The Health and Safety organization is responsible for coordinating industrial safety and health support 
22 within the project as carried out through health and safety plans, job hazard analyses, and other pertinent 
23 safety documents required by federa l regulations or internal prime contractor work requirements. 

24 The Health and Safety organization also assists project personnel in complying with the applicable health 
25 and safety program. The Health and Safety organization coordinates with Radiological Engineering to 
26 determine personal protective equipment requirements. 

27 A2. 1. 1.12 Radiological Engineering 

28 Radio logical Engineering is responsible for the fo llowing: 

29 • Providing radiological engineering and project health physics support 

30 • Conducting as low as reasonably achievable reviews, exposure and release modeling, and radiological 
31 controls optimization 

32 • Identifying radiological hazards and ensuring that appropriate controls are implemented to maintain 
33 worker exposures to hazards at levels as low as reasonably achievable 

34 • Interfacing with the project Health and Safety representative and other appropriate personnel, 
35 as needed, to plan and direct project radiological control technician support 
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2 The Waste Management organization communicates policies and practices and ensures project 
3 compliance for storage, transportation, disposal, and waste tracking in a safe and cost-effective manner. 
4 Waste Management is responsible for identifying waste management sampling/characterization 
5 requirements to ensure regulatory compliance, interpreting data to determine waste designations and 
6 profiles, and preparing and maintaining other documents confirming compliance with waste 
7 acceptance criteria. 

8 A2.1.1.14 Analytical Laboratories 

9 The analytical laboratories analyze samples in accordance with established procedures and the 
10 requirements of this SAP, and provide necessary data packages containing analytica l and QC results. 
11 Laboratories provide explanations of results to support data review and in response to resolution of 
12 analytical issues. Statements of work include quality requirements consistent with HASQARD 
13 (DOE/RL-98-68) . The laboratories are evaluated under the U.S. Department of Energy (DOE) 
14 Consolidated Audit Program (or its successor program[s]) in accordance with the requirements of 
15 DOECAP (2013) and must be accredited by EPA and Ecology for the analyses performed for the 
16 DOE-RL prime contractor. 

17 A2.1.1.15 Well Drilling and Well Maintenance 

18 The well drilling and maintenance and the well coordination and planning managers are responsible for 
19 the following: 

20 • Planning, coordinating, and executing dri lling construction 

21 • Performing well maintenance activities 

22 • Coordinating with the OU technical lead regarding field constraints that could affect sampling design 

23 • Coordinating well decommissioning in accordance with WAC 173-160-460, " Minimum Standards 
24 for Construction and Maintenance of Wells," "What is the decommissioning process for resource 
25 protection wells?" 

26 A2.1.2 Quality Objectives and Criteria 

27 The QA objective of this plan is to ensure that the generation of analytical data of known and appropriate 
28 quality is acceptable and useful for the evaluation requirements stated in the SAP. Data descriptors 
29 known as data quality indicators (DQis) help determine the acceptability and uti lity of data to the user. 
30 For the purposes of this SAP, Table A-3 defines the principal DQis (precision, accuracy, 
31 representativeness, comparability, completeness, bias, and sensitivity). 

32 Data quality is defined by the degree of rigor in the acceptance criteria assigned to the DQis. 
33 The applicable QC guidelines, DQI acceptance criteria, and levels of effort for assessing data quality 
34 are dictated by the intended use of the data and the requirements of the analytical method. In consultation 
35 with the laboratory, the OU project manager, and others (as appropriate), SMR identifies the appropriate 
36 analytical methods. 

37 
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Data Quality Indicator 
(QC Element)" 

Precision 
(field duplicates, 
laboratory sample 
duplicates, and matrix 
spike duplicates) 

Accuracy 
(laboratory control 
samples, matrix spikes, 
surrogates, carriers, 
and tracers) 

Representativeness 
(field duplicates) 

Table A-3. Data Quality Indicators 
Determination 

Definition Methodologies 

Precision measures the agreement among a set Use the same analytica l instrument to make 
of replicate measurements. Field precision is repeated analyses on the same sample. 
assessed through the co llection and analysis of Use the same method to make repeated 
field dupli cates. Analytical precision is measurements of the same sample within 
esti mated by duplicate/replicate ana lyses, a single laboratory. 
usually on laboratory control samples, spiked Acquire replicate field samples for 
samples, and/or field samples. The most information on sample acquisition, handling, 
common ly used estimates of precision are the shipping, storage, preparation, and analytical 
relative standard deviation and, when on ly processes and measurements. 
two samples are avai lable, the relative 
percent difference. 

Accuracy is the closeness of a measured result Ana lyze a reference material or reanalyze 
to an accepted reference value. Accuracy is a sample to which a material of known 
usually measured as a percent recovery. concentration or amount of pollutant has 
QC analyses used to measure accuracy include been added (a spiked sample). 
standard recoveries, laboratory control 
samples, spiked samples, and sunogates . 

Sample representativeness expresses the Evaluate whether measurements are made 
degree to which data accurately and precisely and physical samples collected in such 
represent a characteristic of a population, a manner that the resulting data appropriately 
parameter variations at a sampl_ing point, reflect the environment or conditi on being 
a process condition, or an environmenta l measured or studied. 
condition. It is dependent on the proper design 
of the sampling program and will be satisfied 
by ensuring that the approved plans were 
followed during sampling and analysis. 

Corrective Actions 

If duplicate data do not meet objective: . Evaluate apparent cause 
(e.g., sample heterogeneity). . Request reana lysis or 
remeasurement. . Qualify the data before use. 

If recovery does not meet objective: 

• Qualify the data before use . . Request reanalysis or 
remeasurement. 

If results are not representative of the 
system sampled: 

• Identify the reason for results not 
being representative. 

• Flag for fu 1iher review . 

• Review data for usability . 

• If data are usable, qualify the data 
for limited use and define the 
portion of the system that the data 
represent. . If data are not usable, flag 
as appropriate. 

• Redefine sampling and 
measurement requirements and 
protocols. 

• Resample and reanalyze 
as appropriate. 
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Table A-3. Data Quality Indicators 
Data Quality Indicator Determination 

(QC Element)" Definition Methodologies 

Comparabi lity Comparabi lity expresses the degree of Use identical or simi lar sample co ll ection 
(field duplicate, confidence with which one data set can be and handling methods, sample preparation 
field splits, laboratory compared to another. It is dependent upon the and analytical methods, holding times, and 
control samples, matrix proper design of the sampling program and quality assurance protocols. 
spikes, and matrix will be satisfied by ensuring that the approved 
spike duplicates) plans are followed and that proper sampling 

and analysis techniques are applied. 

Completeness Completeness is a measure of the amount of Compare the number of valid measurements 
(no QC element; valid data collected compared to the amount completed (samples co ll ected or samples 
addressed in data planned. Measurements are considered valid if analyzed) with those established by 
quality assessment) they are unqualified or qualified as estimated the project quality criteria (data 

data during validation . Field completeness is quality objectives or performance/ 
a measure of the number of samples collected acceptance criteria). 
versus the number of samples planned. 
Laboratory completeness is a measure of the 
number of val id measurements compared to 
the total number of measurements planned. 

Corrective Actions 

If data are not comparable to other 
data sets: 

• Identify appropriate changes to data 
co ll ection and/or analysi s methods. . Identify quantifiable bias 
if applicable. 

• Qualify the data as appropriate . . Resample and/or reanalyze 
if needed. 

• Revise sampling/analysis protocols 
to ensure future comparability. 

If data set does not meet the 
completeness objective: . Identify appropriate changes to data 

co ll ection and/or ana lysis methods. 

• Identify quantifiable bias 
if applicable. 

• Resample and/or reanalyze 
if needed . . Revise sampl ing/analysis protoco ls 
to ensure future completeness. 
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Data Quality Indicator 
(QC Element)" 

Bias 
(equipment blanks, field 
transfer blanks, full trip 
blanks, laboratory control 
samples, matrix spikes, 
and method blanks) 

Table A-3. Data Quality Indicators 
Determination 

Definition Methodologies 

Bias is the systematic or persistent distortion Sampling bias may be revealed by analysis 
of a measurement process that causes error in of replicate samples. 
one direction (e.g., the sample measurement is Analytical bias may be assessed by 
consistently lower than the sample's true comparing a measured val ue in a sample of 
va lue). Bias can be introduced during known concentration to an accepted 
sampl ing, analysis, and data eva luat ion. reference value or by determining the 
Analytical bias refers to deviation in one recovery of a known amount of contaminant 
di rection (i.e., high, low, or unknown) of the spiked into a sample (matrix spike). 
measured value from a known spiked amount. 

Corrective Actions 

For sampling bias: 

• Properly select and use 
sampling tools. 

• Institute correct sampli ng and 
subsampling pract ices to limit 
preferential selection or loss of 
sample media. 

• Use sample handling practices, 
includ ing proper sample 
preservation, that limi t the loss or 
gain of constituents to the 
sample media. 

• Analytica l data known to be 
affected by either sampling or 
analyt ical bias are flagged to 
ind icate possible bias. 

• Laboratories known to generate 
biased data for a specific ana lyte are 
asked to correct their methods to 
remove the bias as best as 
practicab le. Otherwise, samples 
are sent to other laboratories 
for analysis. 
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Table A-3. Data Quality Indicators 

Data Quality Indicator Determination 
(QC Element)" Definition Methodologies Corrective Actions 

Sensiti vity Sensitivity is an in strument' s or method ' s Determin e th e minimum concentrat ion or If detecti on limits do not meet 
(method detection limit, minimum concentration that can be re li abl y attr ibute to be measured by an instrument objecti ve: 
practical quantitation measured ( i.e., in strument detecti on li mit or ( instrument detecti on limit) or by • Request reana lysis or 
limit, and relat ive li mit of quanti tation). a laboratory ( limi t of quantitati on). remeasure ment using methods or 
percent d ifference) T he lower limit of quantitationb is the lowest ana lytica l cond itions that will meet 

level that can be rout ine ly quant ifi ed and required detecti on or limit 
reported by a laboratory. of quantitation. . Quali fy/reject the data before use . 

Source: SW-846, Tes/ Methods fo r Evaluating Solid Waste: Physical/Chemical Methods. Third Edition; Final Update V, as amended. 

a. Acceptance criteria fo r QC elements are provided in Table A-8. 

b. For purposes of thi s sampling and analysis pl an, the lower limit of quantitati on is interchangeable with the practical quantitation limi t. 

QC = quali ty contro l 
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2 Laboratory testing and reporting for the analytes described in Section A2.2.2 may include nontarget 
3 ana lytes that are part of the analytical method (i.e. , methods-based reporting). Any nontarget analyte 
4 resu lts reported by the laboratory as part of the method will be considered with those for the target 
5 analytes in the data evaluation. Analytical performance requirements will be applicable to all analytes 
6 resulting from the methods-based analysis process, including nondetects flagged as such by 
7 the laboratory. 

8 A2.1.4 Analytical Priority 

9 Analyte groups are listed in order of priority in Tables A-14 through A-19 (Section A3 .3) and will be 
10 analyzed based on the available sample volume. If the sample volume is insufficient to analyze for all 
11 analytes listed for a given waste site, analysis will be performed according to analyte priority and 
12 available sample volume. Attempts will be made to collect at least every other sample of the lesser 
13 priority analytes that are important for supporting waste site decisions. Lowest priority analytes not 
14 critical for supporting waste site decisions will be analyzed only if sufficient sample volumes 
15 are collected. 

16 In general, gamma energy analysis is placed as the highest priority because the analysis is nondestructive 
17 to the sample matrix (i.e. , the sample material may be reused for other subsequent analyses) and provides 
18 data on key radionuclide risk drivers. Other radionuclide analyses are typically of the next highest 
19 priority, followed by cation, anion, organic, and physical properties analyses. This general priority order 
20 may be modified for individual waste sites (as listed in Section A3.3) in consideration of site-specific 
21 factors. Supplemental testing for attenuation and transport properties (described in Section A2.2.2) will 
22 be performed as warranted, only if sufficient sample material is available after other analyses. 

23 A2.1.5 Special Training/Certification 

24 Workers receive a level of training commensurate with their responsibility for collecting and transporting 
25 samples and that is compliant with applicable DOE orders and government regulations. The FWS, in 
26 coordination with line management, will ensure that special training requirements (e.g., radiological 
27 worker or hazardous waste worker) are met for field personnel. 

28 Training has been instituted by the contractor management team to meet training and qualification 
29 programs that satisfy multiple training drivers imposed by applicable DOE, Code of Federal Regulations, 
30 and Washington Administrative Code requirements. 

31 Training records are maintained for each employee in an electronic training record database. 
32 The contractor' s training organization maintains the training records system. Line management 
33 confirms that an employee ' s training is appropriate and up to date prior to performing any field work. 

34 A2.1.6 Documents and Records 

35 The OU project manager ( or designee) is responsible for ensuring that the current version of the SAP 
36 is being used and for providing any updates to fie ld personnel. Version control is maintained by the 
37 administrative document control process . Changes to the SAP affecting sampling documents are handled 
38 consistent with HASQARD requirements (DOE/RL-96-68) and the Tri-Party Agreement Action Plan 
39 (Ecology et al., 19896). Table A-4 defines the types of changes that may impact sampling and the 
40 associated approvals, notifications, and documentation requirements. The OU project manager is 
41 responsible for tracking all changes and obtaining appropriate reviews by contractor staff. The OU project 
42 manager will discuss the changes and provide appropriate documentation notifications to DOE-RL. 

A-15 



1 

DOE/RL-2016-58, DRAFT A 
JULY 2018 

Table A-4. Change Control for Sampling Projects 

Type of Change" Type of Changeb Action Documentation 

Minor change: Change has Minor field change: The fie ld personnel recognizing Minor field changes 
no impact on the sample or Changes that have no the need for a field change will will be documented 
field analytical result, and adver e effect on the consult with the OU project in the field logbook. 
little or no impact on technical adequacy manager (or designee) prior to The logbook entry will 
performance or cost. of the job or the implementing the field change. include the field change, 
Further, the change does not work schedule. the reason for the field 
affect obtaining the data change, and the names 
gaps specified in the SAP. and titles of those 

approving the 
field change. 

Significant change: Change Minor change: The OU project manager will Documentation of this 
has a considerable effect on Changes to approved inform the DOE-RL project change approval would 
performance or cost but sti ll plans that do not affect manager and the regulatory lead be in the unit managers' 
allow for meeting the data the overall intent of of the change and seek meeting minutes or 
gaps specified in the SAP . the plan or schedule. concurrence at a unit managers' comparable record 

meeting or comparable forum . (e.g., a change noticec). 
The lead regulatory agency 
project manager and EPA project 
manager determine when there is 
no need to revise the document. 

Fundamental change: Revision necessary: If it is anticipated that Formal revision of the 
Change has significant effect Lead regulatory a fundamental change will sampling document. 
on the sample or the fie ld agency project require the approval of the lead 
analytical result, manager determines regulatory agency, the applicable 
performance, or cost, and changes to approved DOE-RL project manager will be 
the change does not meet the plans require revision notified by the OU project 
requirements specified for to document. manager and will be in volved in 
meeting the data gaps in the the decision prior to 
sampling document. implementation of a fund amenta l 

change. The lead regulatory 
agency project manager and EPA 
determine if the change requires 
a revision to the document. 

a. Consistent with DOE/RL-96-68, Hanford Analy tical Services Quality Assurance Requirements Document. 

b. Consistent with Sections 9.3 and 12.4 of Ecology et al. , 1989b, Hanford Federal Facility Agreement and Consent Order 
Action Plan (Tri-Party Agreement Action Plan). 

c. Section 9.3 of the Tri-Party Agreement Action Plan (Ecology et al. , 1989b) defines the minimum elements of 
a change notice. 

DOE-RL U.S. Deparhnent of Energy, Richland Operations Office 

EPA U.S. Environmental Protection Agency 

OU operable unit 

SAP sampling and analysis pl an 

2 The FWS, SMR, and any field crew supervisor are responsible for ensuring that fie ld instructions are 
3 maintained and aligned with any revisions or approved changes to the SAP. SMR will ensure that any 
4 deviations from the SAP are reflected in revised field sampling documents for the samplers and the 
5 analytical laboratory. The FWS or appropriate field crew supervisor wi ll ensure that deviations from the 
6 SAP or problems encountered in the field are documented appropriately (e.g. , in the field logbook) in 
7 accordance with internal corrective action protocols. 
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1 Logbooks and data forms are required for field activities. The logbook must be identified with a unique 
2 project name and number. Individuals responsible for the logbooks shall be identified in the front of the 
3 logbook, and only authorized individuals may make entries into the logbooks. Logbooks and forms will 
4 be controlled in accordance with internal work requirements and processes. 

5 The OU project manager, FWS, or designee is responsible for communicating field corrective 
6 action requirements and for ensuring that immediate corrective actions are applied to field activities. 
7 The OU project manager is also responsible for ensuring that project files are appropriately established 
8 and maintained. The project fi les will contain project records or references to their storage locations. 
9 Project files may include the following infomrntion: 

10 • Operational records and logbooks 

11 • Data forms 

12 • Global positioning system data in accordance with Appendix G of the Tri-Party Agreement 
13 Action Plan (Ecology et al., 1989b) 

14 • Inspection or assessment reports and corrective action reports 

15 • Photographs 

16 • Field summary reports 

17 • Interim progress reports 

18 • Final reports 

19 • Fonns required by WAC 173-160 and the master drilling contract 

20 The following records are managed and maintained by SMR personnel: 

21 • Completed field sampling logbooks 

22 • Field drilling and analytical data 

23 • Completed chain-of-custody forms 

24 • Sample receipt records 

25 • Laboratory data packages 

26 • Analytical data verification and validation reports 

27 • Analytical data "case file purges" (i .e. , raw data purged from laboratory files) provided by the offsite 
28 analytical laboratories 

29 For a period of 5 years, the laboratory is responsible for maintaining, and having available upon request, 
30 the following: 

31 • Analytical logbooks 

32 • Raw data and QC sample records 

33 • Standard reference material and/or proficiency test sample data 

34 • Sample chain-of-custody and sample storage temperature logs 
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2 • Training records for employees (regarding analytical methods) 

3 • Laboratory state accreditation records 

4 • Laboratory audit records 
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5 Convenience copies of laboratory analytical results are maintained in the REIS database. Records may be 
6 stored in either electronic ( e.g., in the managed records area of the Integrated Document Management 
7 System) or hardcopy format (e.g. , DOE Records Holding Area). Documentation and records, regardless 
8 of medium or format, are controlled in accordance with internal work requirements and processes that 
9 ensure accuracy and retrievability of stored records. Records required by the Tri-Party Agreement 

10 (Ecology et al., 1989a) will be managed in accordance with Tri-Party Agreement requirements . 

11 A2.2 Data Generation and Acquisition 

12 This section addresses data generation and acquisition to ensure that the project ' s methods for sample 
13 measurement and analysis, data collection or generation, data handling, and QC activities are appropriate 
14 and documented. Requirements for instrument calibration and maintenance, supply inspections, and data 
15 management are also addressed. The FSP (Section A3 of this appendix) describes the field sampling 

16 methods, including corrective actions for sampling activities. 

17 A2.2.1 Analytical Methods Requirements 

18 Tables A-5 and A-6 provide infonnation regarding standard analytica l method requirements for samples 
19 collected. The analytical methods are controlled in accordance with the laboratory's QA plan and the 
20 requirements of this QAPjP. In consultation with the laboratory and the OU project manager, SMR can 
21 approve changes to analytical methods, provided the new method is based upon a nationally recognized 
22 standard method (e.g. , EPA or ASTM International [formerly known as the American Society for Test ing 
23 and Materials or ASTM]) and if the new method delivers analytical data comparable to those provided by 
24 the listed method. The new method shall achieve project DQOs as well or better than the 
25 replaced method. 

26 If the laboratory proposes the use of a nonstandard or unapproved method, then the laboratory must 
27 provide justification for the use of that method, along with method validation data, to confirm that the 
28 method is adequate for the intended data use. This includes information such as determining detection 
29 limits, acceptance limits, corrective actions, quantitation limits, typical recoveries, and analytical 
30 precision and bias. 

31 Laboratories providing analytical services in support of this SAP will have a corrective action program 
32 in place that addresses analytical system failures and documents the effectiveness of any corrective 
33 actions. Issues that may affect analytical resu lts will be resolved by SMR in coordination with the 
34 OU project manager. 

35 The preliminary action levels provided in Tables A-5 and A-6 are risk-based values used to ensure that 
36 adequate analytica l requirements are identified. Risk-based concentrations often have a different basis 
37 (as stated in the footnotes to these tables) and should not be compared to cleanup levels. For example, 
38 the concentrations based on the (EPA) outdoor worker scenario are based on a 1 in 1,000,000 cancer 
39 risk or a hazard quotient of 0.1, while the concentrations based on the comparab le industrial scenario 
40 (WAC 173-340, " Model Toxics Control Act-Cleanup," Method C) are based on a 1 in 100,000 cancer 
41 ri sk or a hazard quotient of 1. 
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Analyte 
Name 

Americium-241 

Carbon-14 

Cesium-137 

Cobalt-60 

Europium-152 

Europium-154 

Europium-155 

Iodine-129 

Neptunium-237 

Nickel-63 

Plutonium-238 

Plutonium-239/240 

Strontium-90 

Technetium-99 

Tritium 

Uranium-233/234h 

Uranium-235 

Uranium-238 

CAS 
Number 

14596-10-2 

14762-75-5 

10045-97-3 

10198-40-0 

14683-23-9 

15585-10-1 

14391-16-3 

15046-84-1 

13994-20-2 

13981-37-8 

13981-16-3 

PU-239/240g 

10098-97-2 

14133-76-7 

10028-17-8 

U-233/234£ 

15117-96-1 

U-238g 

Table A-5. Analytical Performance Requirements for Radionuclides in Soil 
Preliminary Action Levels• 

(pCi/g) 

Hanford Site 
Outdoor Ecological Groundwater Backgroundd Analytical 

Worker RBLh Protection< Protection (pCi/g) Method' 

61 3,890 - - Americium isotopic - AEA 

57,0 13 32 - - C-14 - LSC 

1.1 21 - 1.05 GEA 

0.57 692 - 0.00842 GEA 

0.68 1,520 - - GEA 

0.82 1,290 - 0.0334 GEA 

60 15,800 - 0.0539 GEA 

157 - - - GEA 

2.4 3,860 - - Np-237 - AEA 

59,952 - - - Ni-63-LSC 

344 5,270 - 0.00378 Pu isotopic - AEA 

297 6,110 - 0.0248 Pu isotopic - AEA 

119 22.5 - 0.178 Total radioactive strontium - GPC 

11 ,705 4,490 - - Tc-99 - LSC or GPC 

1,259 420 - - Tritium - LSC 

220 5,130 - 1.1 U isotopic - AEA or ICP/MS 

3.6 2,770 - 0.109 U isotopic - AEA or ICP/MS 

17 1,580 - 1.06 U isotopic - AEA or ICP/MS 

Highest 
Allowable 

MDC' 
(pCi/g) 

1 

5 

0 .1 

0 .1 

0.1 

0.1 

O.I 

2 

I 

10 

1 

1 

2 

5 

30 

1 

1 
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Table A-5. Analytical Performance Requirements for Radionuclides in Soil 

Preliminary Action Levels" 
(pCi/g) 

Highest 
Hanford Site Allowable 

Analyte CAS Outdoor Ecological Groundwater Backgroundd Analytical MDCr 
Name Number Worker RBLh Protectionc Protection (pCi/g) Method' (pCi/g) 

a. The preliminary acti on level is the risk-based value used to determine appropri ate analyti ca l requirements (e.g., detection limits). Remedi al action levels will be proposed in 
the feas ibi lity study, fin alized in the Record of Decision, and will guide site remed iation. 

b. The outdoor worker RBL is used to determine analyti cal perfo rmance requirements is based on an excess li fetime cancer ri sk of I in I 00,000 (ECF-H ANFO RD-1 6-0 133, 
Calculation of Soil Radiological Prelimina,y Remedial Goals for the Outdoor Worker Scenario.) 

c. From CHPRC-00784, Tier I Risk-Based Soil Concentrations Protective of Ecological Receptors at the Hanford Site. Value li sted is the lower of the generic soil screening 
level (Table 6- 1) and Tier I risk-based concentration (Table 6- 12). 

d. DOE/RL-96-1 2, Hanford Site Background: Part 2, Soil Background/or Radionuc/ides. 

e. Equi valent methods may be substituted, as described in Section A2 .2. 

f. Highest all owable MDC va lues are specified in contracts with analytical laboratori es. Actual MDC values vary by laboratory and may be lower. Where proj ect-specifi c acti on 
levels are greater than contract-specifi ed highest allowabl e MDC va lues, the contract-specified highest allowable MDC value is given. Where proj ect-specifi c action levels are 
less than contract-specified highest allowable MDC values, a highest a ll owable MDC va lue that is lower than the action level is given, provided that the lower hi ghest allowable 
MDC is technically achievable under routine operating conditi ons by laboratori es under contract to CH2M HILL Plateau Remediation Company. 

g. Not a CAS number; the entry is provided to facilitate data management and retrieval in the Hanford Environmenta l lnfonnation System database. 

h. If ICP/MS is used, ind ividual isotopes will be quantified. 

AEA 

CAS 

GEA 

GPC 

alpha energy analys is 

Chemica l Abstracts Service 

gamma energy analys is 

gas proportional counting 

ICP/MS 

LSC 

MDC 

RBL 

inductively coupled plasma/mass spectrometry 

liqu id scintillation counting 

minimum detectable concentration 

risk-based level 

0 
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Analyte 
Name 

Antimony 

Arseni c 

Barium 

Beryll ium 

)> Cadmium 
I 

N ..... Chromium (tota l) 

Chromium (VI) 

Cobalt 

Copper 

Lead 

Manganese 

Mercury 

Nickel 

Selenium 

Sil ver 

Uranium 

Vanadiu m 

Z inc 

Table A-6. Analytical Performance Requirements for Nonradionuclides in Soil 

Preliminary Action Levels" 
(mg/kg) 

... 
,Q Qj 

.:- ... ~ 
... 0 ... ... ~..,. ~ 0 Qj 
... M 

~ - "= ~ (J= ; ~ u ca ... ~ 0 ;::: 0 u !::; "O 't: 0 -~ -~ "O ·.c Hanford Site - 0 ... 0 u Oil ... = ... ... u-= "' 0 Q; = Qj CAS t~t;-6 'E ... - - 0 ... Backgroundr Analytical == 0 0 ... 0 
Number ~~:;;.s ...... c., it (mg/kg) Methodg 0~ ~~ 

Metals 

7440-36-0 1,400 52 0.27 5.4 0.13 SW-846, Method 6010 or 6020 

7440-38-2 20 20i 10 0.034 6.47° SW-846, Method 6010 or 6020 

7440-39-3 700,000 25 ,900 102 1,650 132 SW-846, Method 6010 or 6020 

7440-41-7 7,000 259 10 63 1.51 SW-846, Method 6010 or 6020 

7440-43-9 3,500 111 0.36 0.69 0.563 SW-846, Method 6010 or 6020 

7440-47-3 5,250,000 195,000 0.4 2,000 18.5 SW-846, Method 60 10 or 6020 

18540-29-9 240 389 104 0.192 
EPA Method 7196 -

-
co lorimetri c 

7440-48-4 1,050 39 13 4.3 15.7 SW-846, Method 6010 or 6020 

7440-50-8 140,000 5, 190 16 284 22 SW-846, Method 60 10 or 6020 

7439-92-1 l ,000i 1,000i 11 3,000 10.2 SW-846, Method 60 10 o r 6020 

7439-96-5 490,000 17,985 220 501 512 SW-846, Method 60 10 or 6020 

7439-97-6 560 39 0.03 2.1 0.013 SW-846, Method 747 1 

7440-02-0 70,000 2,593 16 .3 130 19.1 SW-846, Method 60 10 or 6020 

7782-49-2 17,500 649 0.3 5.2 0.78 SW-846, Method 6010 or 6020 

7440-22-4 17,500 649 2 14 0 .1 67 SW-846, Method 6010 or 6020 

7440-6 1-1 10,500 389 4 3.2 3.2 1 SW-846, Method 6010 or 6020 

7440-62-2 17,500 649 2 1,600 85. 1 SW-846, Method 6010 or 6020 

7440-66-6 1,050,000 38,930 46 5,970 67.8 SW-846, Method 6010 or 6020 

Highest 
Allowable 

PQLh 
(mg/kg) 

0.5 

I 

5 

0.5 

0.5 

I 

0.5 

5 

2.5 

5 

5 

0.2 

4 

0.5 

l 

0 .2 

5 

5 
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Analyte 
Name 

Ammon ia 

Chloride 

Cyanide (total) 

Fluoride 

Nitrate 

Nitrite 

Phosphate 

Sulfa te 

Acetone 

Acetonitrile 

Benzene 

1-Butanol 

2-Butanone 

n-Butylbenzene 

Carbon tetrachloride 

Ch lorobenzene 

Chloroform 

Table A-6. Analytical Performance Requirements for Nonradionuclides in Soil 

Preliminary Action Levels" 
(mg/kg) 

.Q 
... 
<l,) ...:- ,.J ~ 

c.; C ... ... 
«: ...,. ~ 0 <l,) 
- M 

~ 
.,, -; Mu -; «: ~ - = ~ g ... «: 0 u r-- ·- (j ·.: .... ,:, ... 0 ,:, ·.: Hanfo rd Site 

- 0 - 0 ~ 
"6'.o (j = (j 

CAS 
(ju .c "' 'E ,.J 

0 <l,) = <l,) Background' Analytical t < ~ .§ - - 0 -= ~ 0 0 ... 0 
umber Q ~ ~ ..: 

(j ... 

(.!) t (mg/kg) Methodg oci:: ..;i Q., 

Other Inorganic Analytes 

7664-41-7 - - - - 9.23 EPA Method 350. l 

16887-00-6 - - - l ,000 100 EPA Method 300.0 - IC 

57-12-5 2, 100 18 20,693 0.97 - EPA Method 9012 

16984-48-8 210,000 7,787 556 2,884 2.8 1 
EPA Method 300.0 or 
SW-846, Method 9056 

14797-55-8 24,900,000 921 ,422 12k 180 52 
EPA Method 300.0 or 
SW-846 Method 9056 

14797-65-0 1,050,000 42,827 12k 13 
EPA Method 300.0 or 

-
SW-846, Method 9056 

14265-44-2 0.785 
EPA Method 300.0 or - - - -
SW-846, Method 9056 

14808-79-8 1,000 237 
EPA Method 300.0 or 

- - -
SW-846, Method 9056 

Volatile Organic Compounds 

67-64-1 3,150,000 74,600 - 29 - SW-846, Method 8260 

75-05-8 - 385 - - -- SW-846, Method 8260 

71-43-2 2,390 3.0 7 0.005 - SW-846, Method 8260 

71-36-3 350,000 13,000 2,626 3.31 - SW-846, Method 8260 

78-93-3 2,100,000 2 1,800 3 12 20 - SW-846, Method 8260 

104-51-8 175,000 6,490 193 - - SW-846, Method 8260 

56-23-5 1,880 3. 1 82 0.0058 - SW-846, Method 8260 

108-90-7 70,000 75.3 40 0.87 - SW-846, Method 8260 

67-66-3 4,230 1.3 83 0.0075 - SW-846, Method 8260 

Highest 
Allowable 

PQL" 
(mg/kg) 

0.5 

55i 

l 

25i 

12 . .si 

12 . .si 

5 

27 . .si 

0.02 

0.1 

0.005 

0.25 

0.02 

0.005 

0.005 

0.005 

0.005 
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Analyte 
Name 

Cyclohexane 

I, 1-Dichloroethane 

1,2-Dich loroethane 

cis-1 ,2-Dichloroethylene 

trans-1 ,2-Dich loroethylene 

Ethyl benzene 

)> 
Hexane 

' N 2-Hexanone 
<.v 

4-Methyl-2-pentanone 

Methylene chloride 

Tetrach I oroeth en e 

1,1,1-Trichloroethane 

1, 1,2-Trichloroethane 

Toluene 

Trichloroethene 

Vinyl chloride 

Xylenes (total) 

Acenaphthene 

Acenaphthylene 

Anthracene 

Aroclor- I 254m 

Table A-6. Analytical Performance Requirements for Nonradionuclides in Soil 

Preliminary Action Levels" 
(mg/kg) .. 

~ ~ ...:- ..;i .:,:: 
'"'0 .. .. ~.,,. ~ 0 ~ -~ ~ 

.,, - ~ ; Mu-; - = ~ = .. ~ 0 ::: 0 u ~ "C ·c:: 0 -~ ·:: -0 -.= Hanford Site 
- 0 - 0 ~ ell '"' = '"' 

CAS '"'u-= ,,, :s ..;i 
0 Cl> = Cl> Background' Analytical ~ -<C ~ -6 - - 0 .... 

6~ 0 0 .. 0 
Number s ~ ~ .5 '"' .. r.., ~ (mg/kg) Methodg ... Q., 

110-82-7 - 2,780 - - - SW-846, Method 8260 

75-34-3 23,000 15 83 0.042 - SW-846, Method 8260 

107-06-2 1,440 1.8 84 0.0023 - SW-846, Method 8260 

156-59-2 7,000 260 83 0.08 - SW-846, Method 8260 

156-60-5 70,000 2,600 83 0.54 - SW-846, Method 8260 

100-41-4 11 ,900 12 159 0.034 - SW-846, Method 8260 

110-54-3 - 344 - 96.2 - SW-846, Method 8260 

591-78-6 17,500 135 186 0.17 - SW-846, Method 8260 

108-10-1 - 13 ,900 193 2.7 - SW-846, Method 8260 

75-09-2 21 ,000 344 59 0.022 - SW-846, Method 8260 

127-1 8-4 21,000 38 14 0.053 - SW-846, Method 8260 

71-55-6 7,000,000 3,820 82 1.6 - SW-846, Method 8260 

79-00-5 2,300 0.47 83 0.0043 - SW-846, Method 8260 

l 08-88-3 280,000 3,408 195 4.7 - SW-846, Method 8260 

79-01-6 1,750 5.4 7 0.0036 - SW-846, Method 8260 

75-01-4 18 1.8 - 0.0004 - SW-846, Method 8260 

1330-20-7 700,000 122 149 15 - SW-846, Method 8260 

Semivolatile Organic Compounds (Including Polycyclic Aromatic Hydrocarbons) 

83-32-9 210,000 5,020 20 98 - SW-846, Method 8270 (SIM) 

208-96-8 - - 7.4 - - SW-846, Method 8270 (SIM) 

120-12-7 1,050,000 25, 100 29 2,275 - SW-846, Method 8270 (SIM) 

11097-69-1 66 1.0 0.27 0.11 - SW-846, Method 8082 

Highest 
Allowable 

PQLh 
(mg/kg) 

0.1 

0.01 

0.0051 

0.005 

0.005 

0.005 

0.01 

0.02 

0.02 

0.005 

0.005 

0.005 

0.005 1 

0.005 

0.005 1 

0.01 1 

0.01 

0.05 

0.05 

0.05 

0.033 
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Analyte 
Name 

Aroclor- l 260m 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )tluoranthene 

Benzo(ghi)perylene 

Benzo(k)tluoranthene 

)> 
Chrysene 

I 
N 
-"" 

Dibenz[ a,h] anthracene 

Dibenzofuran 

Fluoranthene 

Fluorene 

lndeno[ 1,2,3-cd]pyrene 

Naphthalene 

Phenanthrene 

Phenol 

Pyrene 

Total petroleum 
hydrocarbons - diesel to 
oil range (kerosene) 

Total polychlorinated 
biphenyls111 

Tributyl phosphate 

Table A-6. Analytical Performance Requirements for Nonradionuclides in Soil 
Preliminary Action Levels" 

(mg/kg) 

.Q 
lo 
Q) 

4' ...:l ~ .... o lo lo ~..,. ~ 0 Q) 
-M 

~ 
.., ~ ~= g ~ u-; - = lo ~ 0 :r; 0 u r- ·- -~ ~ ""' -0 lo 0 -0 ·.;:: Hanford Site 

- 0 - 0 u 
OJ) .... = .... 

CAS .... u-= "' 'E ...:l 
0 Q) = Q) Backgroundr Analytical ~ < ~ .§ - - 0 -= cc 0 0 lo 0 

Number i5 ~ ~ .s .... lo r_, ~ (mg/kg) Methodg 0 ci:: ~ Q., 

11096-82-5 66 1.1 0.27 0.72 - SW-846, Method 8082 

56-55-3 1,313 3.2 1.1 0.86 - SW-846, Method 8270 (SIM) 

50-32-8 131 0.32 1.1 0.23 - SW-846, Method 8270 (SIM) 

205-99-2 1,313 3.2 1.1 2.9 - SW-846, Method 8270 (SIM) 

191-24-2 - - 1.1 - - SW-846, Method 8270 (SIM) 

207-08-9 13,125 3.2 0.17 2.9 - SW-846, Method 8270 (SIM) 

218-01-9 131 ,250 32 1.1 9.5 - SW-846, Method 8270 (SIM) 

53-70-3 131 3.2 I. I 0.43 - SW-846, Method 8270 (SIM) 

132-64-9 3,500 115 - 3.0 - SW-846, Method 8270 

206-44-0 140,000 3,350 1.1 631 - SW-846, Method 8270 (SIM) 

86-73-7 140,000 3,350 I 51 - SW-846, Method 8270 (SIM) 

193-39-5 1,313 3.2 1.1 8.3 - SW-846, Method 8270 (SIM) 

91 -20-3 70,000 7.4 29 4.5 - SW-846, Method 8270 (SIM) 

85-01-8 - - 5 - - SW-846, Method 8270 (SIM) 

108-95-2 1,050,000 8,440 0.2 11 - SW-846, Method 8270 

129-00-0 105,000 2,510 1.1 655 - SW-846, Method 8270 (SIM) 

200 
TPH-diesel (diesel) 

2,000 - 2,000 - NWTPH-DX" 
TPH-kerosene 35,638 

(kerosene) 

1336-36-3 66 1.0 0.27 - - SW-846, Method 8082 

126-73-8 14,583 284 - 0.50 - SW-846, Method 8270 

Highest 
Allowable 

PQLh 
(mg/kg) 

0.033 

0.015 

0.015 

0.015 

0.03 

0.015 

0.04 

0.03 

0.33 

0.04 

0.03 

0.03 

0.04 

0.01 

0.33 

0.04 

25 
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0.33 

0 
0 
m 
;o 
r 

I 
N 
0 ...... 
Ol 

I 
(.)1 

c.... _Ct> 

Co 
r ;:o 
-< )> 
N "Tl 
~ ~ 
Cf) )> 



)> 
I 

"' c.n 

Analyte 
Name 

Aldrin 

Alpha-BHC 

Beta-BHC 

Chlordane 

4,4' -DDD 

4,4 ' -DDE 

4,4' -DDT 

Dieldri n 

Endrin 

Gamma-BHC 

pH 

Bu lk density 

Moisture content 

Specific conductance 

Total inorganic carbon 

Total organic carbon 

Particle-size distribution 

Table A-6. Analytical Performance Requirements for Nonradionuclides in Soil 
Preliminary Action Levels• 

(mg/kg) 
... .,. a> -~ ~ .:.= <.>0 ... ... 

e,i"" ~ 0 a> 
-!") 

~ - ""c - ~ 
; ..:-i u = e,i C ... e,i 0 :; 0 u r-- ·- <,; ·-..... "C ... 0 ·- - "C ·.c Hanford Site 
- 0 - 0 ~ 0.0 <,; C <,; 

CAS <.>U.c"' :g ~ 0 a> = a> Background' Analytical ~ .,r: ~ -6 - - 0 .... 

0~ 
0 0 ... 0 

Number ~ ~ ~ .s <,; ... 
c., it (mg/kg) Methodg ~Cl,. 

Pesticides 

309-00-2 7.7 0. 17 0.01 0.0025 - SW-846, Method 808 1 

319-84-6 21 0.4 1 - 0.0005 - SW-846, Method 8081 

319-85-7 73 1.4 0.02 0.0023 - SW-846, Method 808 1 

57-74-9 375 8.0 0.1 0.26 - SW-846, Method 808 1 

72-54-8 547 11 0.01 0.34 - SW-846, Method 8081 

72-55-9 386 10 0.01 0.45 - SW-846, Method 808 1 

50-29-3 386 9.5 0.0 1 3.5 - SW-846, Method 808 1 

60-57-1 8.2 0. 16 0.001 0.0028 - SW-846, Method 808 1 

72-20-8 1,050 27.4 0.06 0.44 - SW-846, Method 808 1 

58-89-9 119 2.8 - 0.0025 - SW-846, Method 808 1 

Soil Properties 

NIA NIA NIA NIA NIA NIA SW-846, Method 9045 

NIA NIA NIA NIA NIA NIA ASTM D7263-09 or 
ASTM D854-14 

NIA NIA NIA NIA NIA NIA ASTM D22 16-1 0 

NIA NIA NIA IA NIA NIA ASTM DI 125-1 4 or 
EPA Method 9050A 

NIA NIA NIA NIA NIA NIA SW-846, Method 9060 

NIA NIA NIA NIA NIA NIA SW-846, Method 9060 

NIA NIA NIA NIA NIA NIA ASTM D69 13/D6913M-l 7 or 
ASTM D4464-15 

Highest 
Allowable 

PQLh 
(mg/kg) 

0.0017 

0.00171 

(j_0017 

0.017 

0.0033 

0.00331 

0.0033 

0.00 171 

0.0017 

0.00 17 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 
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Table A-6. Analytical Performance Requirements for Nonradionuclides in Soil 

Preliminary Action Levels• 
(mg/kg) 

... 
.Q Q,> ..:- ..J .:,:: 

<.>O ... ... 
co:..,. ~ 0 Q,> ... ..., 

~ 
.,, ... ~ 

C ' 
0 ..., U "; - C co: C Highest ... co: 0 ::: 0 u ~ -0 ·1: 0 .:= ·.:: -0 ; Hanford Site Allowable t u _g <;; 0 ~ OJ) <.> C <.> 

Analyte CAS 'E ..J 
0 Q,> = Q,> Backgroundr Analytical PQLh ~-< ~ ~ - ... 0 ... 
0 0 

6~ ... 0 

Name Number i5 ~ ::; .s <.> ... c., i=': (mg/kg) Methodg (mg/kg) i;a;l~ 

Unsaturated/satu rated ASTM D6836-02(2008)e2; 
hydraulic conductivity NIA NIA NIA NIA IA NIA ASTM D5856-1 5; NIA 
(permeab ili ty) and moisture ASTM D5084- 16a; 
retention prope1i ies Hopmans et a l. , 2002 

Source: WAC 173-340, " Model Toxics Control Act-Cleanu p.'' 

a. The prelim inary action level is the risk-based va lue used to determine appropri ate analytical requirements (e.g., detection limi ts). Remed ial act ion levels will be proposed in 
the feas ibili ty study, fin ali zed in the Record of Decision, and wi ll guide site remed iat ion. 

b. The direct contact risk-based level is based on an excess li feti me cancer risk of I in I 00,000 or hazard quotient of 1.0 (ECF-HANFO RD- 10-0453 , Calculation o_f Standard 
Method C Direct Contact Soil Cleanup Levels for Industrial Land Use for tl,e I 00 Areas and 300 Area Remedial Investigation/Feasibility Study Reports). 

c. The outdoor worker RBL used to detem1 in e analytica l performance requ irements is based on an excess li fet ime cancer risk of I in 1,000,000 or hazard quotient of 0. 1 
(ECF- HAN FORD- 16-0 134, Calculation of Soil Non radiological Prelimina,y Remediation Goals for the Outdoor Worker Scenario). 

cl . The ecologica l protection levels are from CHPRC-00784, Tier I Risk-Based Soil Concentrations Protective of Ecological Receptors at the Hanford Site; CHPRC-0 131 1, 
Tier 2 Risk-Based Soil Concentrations Protective of Ecological Receptors at the Hanford Site; ECF-HANFO RD- 11-0 158, Tier 2 Terrestrial Plant and In vertebrate 
Preliminary Remediation Goals (PR Gs) for Nonradion uclides for Use at the Hanford Site. Va lue listed is the lower of the generi c soil screening level (Table 6-1 of CHPRC-
00784), Tier I ri sk-based concentrati on (Table 6-9 of CHPRC-00784), or Ti er 2 preliminary remediati on goa ls (Table 2- 1 of CHPRC-0 13 11 or Table 6-3 of ECF-H ANFORD-
1 1-0158). Three constituents (antimony, mercury, and ni trite) have action levels lower than the PQL. The PQ L is suffic ient fo r anti mony based on a Tier I ecologica l 
protection va lue of0.6 mg/kg (C HPRC-00784). The PQL is suffic ient fo r mercury based on the Tier 2 pl an t PRG of 0.3 mg/kg (ECF-H ANFORD- 1 1-0 158). The PQL is 
suffic ient for ni trite based on the Tier 2 PRG lowest observed adverse effect level of 27 mg/kg (C HPRC-0 13 1 I). 

e. From ECF-H AN FORD- 10-0442, Calculation of Nonradiological Soil Concentrations Protective of Groundwater Using the Fixed Parameter 3-Phase Equilibrium 
Partitioning Equation/or the JOO Areas and 300 Area. 

f. DOE/RL-92-24, Hanford Site Background: Part I, Soil Backgro w1d for Nonradioactive Analytes; ECF-HA FORD-11-0038, Soil Background/or Interim Use at the 
Hanford Site. 

g. For EPA Method 300.0, see EP N600/R-93/I 00, Methods for the Determination of Inorganic Substances in Environmental Samples. For EPA Method 350.1, see 
EPA-600/4-79-020, Methods/or Chemical Analysis o_f Water and Wastes. For four-digit EPA methods, see SW-846, Test Methods/or Evaluating Solid Waste: 
Physical/Chemical Methods. Third Edition: Fina l Update V, as amended. Equ ivalent methods may be substitu ted, as descri bed in Section A2.2. 

h. Highest a llowable PQ L va lues are specifi ed in contracts with analytical laboratories. Actual PQ L values vary by labora tory and may be lower. Where project-specific acti on 
levels are greater than contract-specified highest all owabl e PQL values, the contract-specified highest all owable PQL value is given. Where proj ect-specific action levels are 
less than contract-specified highest allowable PQL va lues, a highest all owab le PQ L value that is lower than the action level is given, provided that the lower highest all owabl e 
PQL is techni ca lly achi evable under routi ne operating conditi ons by laboratories under contract to CH2M HI LL Plateau Remedi ati on Company. Method detection limi ts are 
three to fi ve times lower than quanti ta tion limi ts. 
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Table A-6. Analytical Performance Requirements for Nonradionuclides in Soil 
Preliminary Action Levels" 

(mg/kg) 
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~ ~ ~= = I - -= Highest i::, ,,i U-; ... = 0 ::: 0 u ~ 'C ·;: 0 -~ :c ~ ·= Hanford Site Allowable t: u _g t; 0 ~ ~ .. = .. 
Analyte CAS 'E ,.J 

0 ~ = ~ Backgroundr Analytical PQLh ~ ~ ti-6 - - 0 -== 0 0 ... 0 
Name Number i5 ~ :;; .9 <J ... c., ~ (mg/kg) Methodg (mg/kg) oi:i: ~ Q. 

i. From WAC 173-340-900, "Tables,'· Tables 745- 1 (Method A). 

j . Dilutions for certain genera l chemi stry ion chromatography consti tuents may be necessary, potentially ra ising PQLs achi eved above the li sted limit. 

k. The values for nitrate and ni tri te are ca lculated fo r nitrogen in nitrate plus nitri te. 

I. The lowest screening level is greater than the method detection limit but is slightly less than the PQL. If the analyte is found to be a contaminant of concern based on the 
200-EA-I Operable Un it baseline risk assessment, an evaluati on will be perfo rmed (if necessary) to determine if it is techni cally possible fo r the PQ L for those contaminants to 
be lowered. 

111 . Total polychlorinated biphenyls are obtained by summing indi vid ual Aroclor results. 

n. From Ecology Pub lication ECY 97-602, Analytical Methods.for Petroleum Hydrocarbons. The Washington State Department of Ecology methods use a modificati on to 
EPA Method 80 15. 

o. Ecology, 20 13. " Issues Associated with Establi shing So il C leanup Levels for Arsenic,'" (memorandum to J. Hedges and J . Price, Nuclear Waste Program, from D. Bradley). 
Tox ics Cleanup Program, Washington State Department of Ecology, Olympia, Washington, Jun e 11, indi cates that the Method A soil cleanup level of 20 mg/kg can be used to 
defi ne natura l background levels when developing soil cleanup levels fo r the Hanford Site. 
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A2.2.2 Laboratory Testing for Attenuation and Transport Process Evaluation 

2 Supplemental laboratory testing for attenuation and transport processes may be performed on a limited 
3 number of samples in consideration of the results of other analyses, other available data , and site-specific 
4 and regional data needs. As pa1t of defining data needs for detailed fate and transport modeling, a set of 
5 tiered analyses have been defined to ensure that collection of sophisticated geochemical data is targeted to 
6 resolve specific data needs. The tiers are as follows: 

7 • Tier I (nature and extent): Measurement of physical and chemical parameters to characterize 
8 sediment and pore water chemistry and define the nature and extent of contamination. 

9 

10 

Also evaluates attenuation capacity 1 due to presence of iron and manganese. 

Details are presented in Table A-7. 

11 • Tier II (contaminant mobility): Laboratory testing for contaminant mobility (leaching) will be 
12 perfom1ed with consideration of the geochemical and contaminant analysis of sediment and 
13 pore water. 

14 

15 
16 
17 

18 

19 

20 

Perform on multiple sediment samples to quantify transport parameters. 

Include (1) sediment sequential extraction (phase identification), (2) batch leaching (static 
conditions for estimating distribution coefficient), and (3) flow-through column leaching tests 
(for estimating kinetic sorption). 

Identify surface sorption phases and mineral associations. 

Detem1ine the reduction-oxidation (redox) state of contaminant/speciation. 

Details are presented in Table A-8. 

21 • Tier III (selective analysis): Perfom1 specialized analyses on select samples to fill any 
22 data/information gaps. 

23 
24 

25 
26 

27 

28 

29 

Detennine hydraulic properties (moisture retention relationship functions) for selected samples in 
a comprehensive manner. 

Conduct isotopic analysis of oxygen and hydrogen to develop vertical profile for evaluation of 
source tem1s and for mixing calculations. 

Conduct microbial studies to understand biogeochemical processes to quantify attenuation rates. 

Details are presented in Table A-9. 

1 Attenuation capacity relates to the adsorption of contaminant, decreasing the dissolved concentration. Iron and 
manganese oxides have high capacities to adsorb contaminants and , as such, can play an important role in 
attenuating the dissolved concentration. 
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Table A-7. Tier I General Sample Characterization 

Analytical Method(s) Used 
Data Type to Measure/Attain Required Data 

COPC concentration 
Chemical-specific WE and AE methods 

(from selected depths) 

Organic contaminant 
The need for additional analyses and analytical 

identification 
methods will be defined pending review of organic 

(if needed) 
contaminant data and consideration of 
disposed organics 

Anions 
(bromide, ch loride, fluoride, EPA Method 300.0/EP A Method 9056A 
nitrate, nitrite, phosphate, and (Revision 1, February 2007) 
sul fate) 

Cations 
(aluminum, barium, calcium, 

EPA Method 6010D</6020Br, ICP/OES, ICP/ MS, 
iron , potassium, magnesium, 

WE, and AE 
manganese, sodium, silicon , and 
total chromium) 

Cation-exchange capacity EPA Method 9080 

Specific conductance ASTM DI 125-14 or EPA Method 9050A; WE 

pH EPA Method 9045C, WE 

Total organic carbon 
EPA Method 9060A, WE, and sed imentb (total 
carbon minus total inorganic carbon) 

Total inorganic carbon EPA Method 9060A, WE, and sed imentb 

Quantify changes in available Sequential ferrous/ferric iron extractions, 
iron(Il)/iron(III) and manganese including ana lysis for iron and manganese in 
in borehole sediment extractions (see Section 4 .2.8 in Chapter 4); WE 

Sequential extractions with analysis for 
Correlation of contaminant contaminants and key associations (aluminum, 
extractability with extracted barium, ferri c and ferrous iron, calcium, 
soil minerals magnesium, manganese, sulfate, sodi um, 

potassium, phosphate, and silicon) 

Moisture content ASTM D2216-10 

Bulk density and porosity ASTM D7263-09, ASTM D854-14 

Particle-size distribution 
ASTM D6913-04(2009)el , ASTM D4464-15 

(grain size) 

Lithology, texture, petrologic 
Geologist inspection of borehole samples 

composition 

a. Section A 1.3.2 defin es the DNs. 
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Data Need Addressed• 

DN # 1-1, DN #2-1 , DN #3- 1, 
DN #4-2, DN #4-3 

DN # 1-1 , DN #2- 1, DN #3-1, 
DN #4-2 , DN #4-3 

DN # l- 1, DN #2-l, DN #3-l , 
DN #4-2, DN #4-3 

D # 1- 1, D #2-1, DN #3-1, 
D #4-2, D #4-3 

DN # 1-1, DN #2-1, DN #3- 1, 
DN #4-2, DN #4-3 

DN #2- 1, DN #2-2 , DN #4- 1 

DN #2-1 , DN #2-2, DN #4-1 

DN #2-1, DN #2-2, DN #4-1 

DN #2-1, DN #2-2, D #4- 1 

DN #2-1, DN #2-2, DN #4- 1 

DN #2-1 , D #2-2, DN #4-1 

DN #2-1 , DN #2-2, DN #4-1 

DN #2-1, DN #2-2, DN #4- 1 

DN #2-1, DN #2-2, DN #4-1 

DN #2- 1, DN #2-2 , DN #4-1 

b. Tota l organic carbon and total inorganic carbon wi ll be analyzed directly on sediment sa mples as an in fonnat ion-only 
analys is using manufacturer procedures. 

AE 

ASTM 

COPC 

ON 

acid extract 

ASTM Internationa l 

contaminant of potenti al concern 

data need 

EPA U.S. Environmental Protect ion Agency 

ICP/MS 

ICP/OES 

WE 

A-29 
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Table A-8. Tier II Contaminant Attenuation and Transport Characterization 
Analytical Method(s) Used to Measure/ Data Need 

Data Type Attain Required Data• Addressedh 

Sequential extraction to identify 
Sequential treatment with increasingly harsh extraction 

ON #2-1, ON #2-2, 
so lutions to evaluate mineral phase association of 

COPC association with sediment 
COPCs 

ON #4-1 , ON #4-3 

Batch leaching kinetics and 
Batch leaching tests and selected partitioning ON #2-1, ON #2-2, 

partitioning behavior 
experiments based on results ON #4-1 , ON #4-3 

of contamLnants 

Leaching kinetics of contaminants Soil co lumn leaching tests 
ON #2-1 , ON #2-2 , 
ON #4-1, ON #4-3 

Sediment surface chemistry 
X-ray diffraction and a sequential suite of electron 

to identify associations 
microscopy analyses to map and then verify 

ON #2-1, ON #2-2, 
associations of contaminants with elements indicative 

of contaminants wi th 
of precipitate forms (iron, phosphorus, calcium, s ilica, 

ON #4-1, DN #4-3 
spec ifi c elements 

barium, and manganese) 

Reaction mechani sms and Geochemical assessment with confirmatory batch and 
DN #2-1, ON #2-2, 

rates based on identified soil column experiments to evaluate mechani sms 
ON #4-1 , ON #4-3 

geochemical conditions associated with identified surface phases 

Sediment particle surface area Specific surface area 
DN #2-2, DN #4-1 , 
ON #4-3 

Reduct ive capacity of sedi ments in 
Soil column reductive capacity tests for selected ON #2-1, 0 #2-2 , 

rel ati on to redox-sensiti ve 
contaminants 

contaminants ON #4-1 , ON #4-3 

Uranium redox speciation 

Contaminant redox speciation 
Chromium redox speciation 0 #2-1, ON #2-2, 

Technetium-99 speciation ON #4-1 , ON #4-3 

Iodine-129 speciation 

a. These anal yses will be conducted for selected samples to augment the fate and transport data ava ilable for the 
Central Plateau. Detennination of whether to conduct these analyses will be made after examining the sediment texture 
distribution within the sample intervals (based on inspecting the sediment vis ible at the ends of the liners). 

b. Section A 1.3.2 defines the DNs. 

core 
ON 

contaminant of potential concern 

data need 

redox reduction-ox idation 
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Table A-9. Tier Ill Selective Sample Characterization 

Analytical Method(s) Used to Measure/ Data Need 
Data Type Attain Required Data Addressed* 

Unsaturated/saturated hydraulic 
Multi-step method to determine parameters for 

conductivity (permeability) and 
soi l-moisture characteristic curves ON #2-2, ON #4-1 , 

moisture retention properties ASTM 06836-02(2008)e2, ASTM 05856- 15, ON #4-3 
ASTM 05084- l 6a, Hopmans et al. , 2002 

Environmental isotopes as tracers to 82H [deuterium] and 8180 [18-oxygen] isotopic analysis 
DN #2-2, DN #4-1 , 

identify source terms DN #4-3 

Microbial tests and indicators of 
microbial eco logy related to qPCR, l 6S sequencing/fingerprinting, physiological ON #2-2, ON #4- 1, 
contaminant transformation and assays, and total biomass DN #4-3 
biogeochemical interactions 

Microbial tests and indicators The need for analysis and analytical methods will be 
of activity associated wi th determined pending review of microbial population DN #2-2, DN #4-1 , 
contam inant transformation and data; denitrification enzyme activity (Tiedje, 1994) ON #4-3 
biogeochemical interactions Selected activity assessments based on qPCR results 

Subsurface microbiology Microbial transformation testing for identified ON #2-2, ON #4-1 , 
transformations geochemical conditions and organic carbon evaluation ON #4-3 

Sources: 

Hopmans et al. , 2002, Methods of Soil Analysis Part 4 Physical Methods, Chapter 3.6.2 , ·' Inverse Methods.'· 

Tiedje, 1994, '·Denitrifiers,'· in Methods of Soil Analysis Part 2- Microbiological and Biochemical Properties. 

* Section A 1.3.2 defines the DNs. 

8 

ASTM 

DN 

qPCR 

isotopic ratio (delta) of heavy to light isotope 

ASTM International 

data need 

quantitati ve polymerase chain reaction 

2 The following are minimum expectations for characterizing geochemical conditions to support fate and 
3 transport modeling that might be expanded upon as result of Tier l findings. Because there is uncertainty 
4 in the subsurface contaminant distribution, multiple lateral locations may be needed at some sites, in 
5 particular where intermediate and deep boreholes are used. Details of the decision logic related to sample 
6 location selection are provided below: 

7 • Lateral: 

8 

9 
10 
11 
12 
13 

14 

Shallow: One of the penetrations known or expected to be in the area of contamination. 

Intermediate: One or more of the penetrations known or expected to be in the area of 
contamination. The OU technical lead will assess the need for multiple lateral locations based on 
the volume of waste released and the potential for lateral spreading. If appropriate and available, 
electrical resistivity tomography data will also be used as input to this selection based on 
waste stream. 

Deep: All penetrations. 
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• Vertical: Use sample intervals/frequency for shallow, intermediate, and deep penetrations as defined 
2 in Sections A3.2.3 and A3 .2.4 of this SAP. Zones of contamination and changes in lithology should 
3 be primary targets. Where available, electrical resistivity tomography data will be used as input to 
4 this selection. 

5 Sample analyses will be conducted using the following logic: 

6 • The base analyses for soil samples are the Tier 1 list. Analyses from the Tier 1 list will define current 
7 subsurface contamination characteristics and the basic physical and geochemical parameters 
8 necessary to assess whether the Tier 2 and Tier 3 parameters from DOE/RL-2011-50, Regulatory 
9 Basis and Implementation of a Graded Approach to Evaluation of Groundwater Protection 

l O (hereinafter referred to as the graded approach document), or other Central P lateau OUs apply 
11 (i.e., whether site-specific conditions are different than those for which the existing parameters and 
12 data can be defensibly applied, as determined by the OU technical lead). 

13 • The OU technical lead will determine the number and type of additional tests (selected from the 
14 Tier 2 and Tier 3 lists) based on the initial assessment of Tier 1 results as follows: 

15 - If Tier 1 results indicate specific Tier 2 parameters are needed, then the OU technical lead will 
16 first look to existing parameters and data from the graded approach document (DOE/RL-2011 -50) 
17 or other Central Plateau OUs to fulfill the data needs for site-specific fate and transport 
18 evaluations. If existing data are deemed insufficient due to the site-specific 
19 conditions, then a site-specific data gap exists and the applicable Tier 2 analyses will be 
20 performed. The OU technical lead will select the specific Tier 2 ana lyses to fi ll the identified 
21 data gaps. 

22 - If Tier 2 results indicate specific Tier 3 parameters are needed, then the OU technical lead will 
23 first look to existing parameters and data from the graded approach document (DOE/RL-2011-50) 
24 or other Central Plateau OUs to fulfill the data needs. If existing data are deemed insufficient due 
25 to the site-specific conditions, then a site-specific data gap exists and the applicable Tier 3 
26 analyses will be performed. The OU technical lead will select the specific Tier 3 analyses to fill 
27 the identified data gaps. 

28 A2.2.2.1 Sequential Extraction Tests 

29 Sequential extraction tests may be used to support data needs to characterize the attenuation processes of 
30 vadose zone soil. Sequential extraction may be used to determine the percentage of contaminants and key 
31 associated compounds present in the extractable phases of carbonate coatings, carbonate solid-bearing 
32 compounds, amorphous hydrous oxides, crystalline iron(III) oxides, and strong acid teachable 
33 compounds. This test wi ll involve a series of six sequential liquid extractions and one additional parallel 
34 extraction. The sequential extractions are as follows: 

35 • Aqueous extraction by the addition of synthetic groundwater. Synthetic groundwater is created in the 
36 laboratory and simulates vadose zone pore water composition near applicable waste sites. 

37 • Adsorbed contaminant extraction by 0.0144M NaHCO3 + 0.0028M Na 2CO3 (pH 9.3 , 1 hour) . 

38 • Weak acetic acid extraction (i .e., rind carbonate extraction) consisting of 1 M/L sodium acetate with 
39 a pH of ~5, agitated for 1 hour at a solid to solution ratio of 1 g/2 mL. The sample extraction tubes are 
40 then centrifuged, and the solution is then decanted and filtered with 0.45 µm filters and preserved for 
41 analysis. The sample is weighed to determine the remaining residual solution prior to starting the next 

A-32 



DOE/RL-2016-58, DRAFT A 
JULY 2018 

1 sequential extraction. The target phase for this extraction is the adsorbed contaminant and the 
2 contaminant associated with carbonate minerals. 

3 • Strong acetic acid extraction using concentrated glacial acetic acid (pH 2.3 , 5 days). The same 
4 centrifuge and decanting procedure as for weak acetic acid extraction is used. The target phase for the 
5 strong acetic acid is the strongly bound uranium and other contaminants associated with carbonates. 

6 • Oxalate extraction for oxides uses a solution consisting of 0.1 M/L ammonium oxalate, 0.1 mol/L 
7 oxalic acid for 1 hour, after which time the samples are centrifuged, decanted, filtered, and weighed. 
8 The target phases for the oxalate solution are the amorphous iron, aluminum, manganese, and 
9 silicon oxides. 

10 • Nitric acid for hard-to-extract uranium phases (8 M/L HNO3) at 95°C (203°F) for 2 hours in a sealed 
11 Teflon® bottle. Samples are weighed after this step so the final volume can be determined. The target 
12 phases for the nitric acid include clays, crystalline oxides, and iron, aluminum, and manganese 
13 uranium oxides. 

14 • Analysis for all leachate samples will include selected contaminants for specific waste sites, as well 
15 as aluminum, barium, ferric and ferrous iron, calcium, magnesium, manganese, sulfate, phosphate, 
16 sodium, potassium, and silicon. 

17 • The rnM carbonate solution at pH 9.3 (0.0144M NaHCO3 + 0.0028M Na 2CO3) will be reacted with 
18 sediment for 1,000 hours in a parallel extraction for measurement of long-term labile contaminants 
19 because some fraction of the contaminant mass can slowly diffuse out of sediment microfractures 
20 (Kohler et al., 2004, "Methods for Estimating Adsorbed Uranium(VI) and Distribution Coefficients of 
21 Contaminated Sediments"). 

22 A2.2.2.2 Reductive Capacity Tests 

23 Reductive capacity tests may be performed for samples and redox-sensitive contaminants where other 
24 tests ( e.g., sequential extractions, ferrous iron content, uranium, and chromium speciation) indicate 
25 the potential for significant reductive activity, as determined by the OU technical lead. A subsample of 
26 the <2 mm fraction of the sediments will be loaded into a stainless-steel column with Teflon end frits. 
27 The experimental procedure will consist of anaerobic conditioning and a contaminant-reduction 
28 experiment. The anaerobic conditioning will be conducted for the partially saturated sediment column by 
29 applying six cycles of vacuum and then nitrogen gas over the course of 1 hour, after which time the 
30 columns will be flushed with 400 pore volumes of helium to remove any trapped air in sediment dead 
31 end pores. 

32 After anaerobic conditioning, the column will be saturated with one pore volume of liquid, and the inlet 
33 and outlets will be sealed with valves. The contaminant reduction experiment will consist of manual 
34 injection of ~0.06 pore volumes of anoxic, contaminant-free Hanford Site artificial groundwater at the 
35 column inlet and collection of effluent samples at the column outlet. Effluent samples will be analyzed 
36 for contaminant concentrations. This contaminant-reduction experimental procedure will enable 
37 measurement of the pore water contaminant concentration over time at a high soil-to-water ratio where 
38 the soil columns can be considered as a batch (nonflowing) configuration for the test. The sampling 
39 procedure will be applied 7 to 14 times to track changes in the tested contaminant concentration, for time 
40 periods of up to 1,200 hours. 

Teflon® is a registered trademark of E.I. du Pont de Nemours and Company, Wilmington, Delaware. 
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2 Microbial ecology tests may be used to identify biological attenuation processes in vadose zone soil for 
3 representative locations and depths. If needed, two categories of analyses will be applied to evaluate the 
4 microbial eco logy of the samples. The first category is based on applying an extract of the sample to 
5 different types of microbial culturing media. Microbial growth for these culturing media are measured 
6 and used to interpret the phenotypes of microbes present in the sample. The second category is based on 
7 extracting genetic material from the sample, identifying the genetic sequences present, and comparing 
8 these sequences to established databases to identify the microbes present at the genus or species level. 
9 Genetic material will also be probed for specific functional genes that are important in driving 

10 biogeochemical processes. This identification can be used to interpret the types of microbes present and 
11 provide information on the types of biogeochemical reactions these microbes may catalyze. 
12 This information will be used in conjunction with geochemical data to eva luate potential attenuation 
13 mechanisms catalyzed by these reactions, potentially including degradation ( e.g., denitrification or 
14 cyanide degradation) or reductive transformation (e.g., reduction of uranium, hexavalent chromium, 
15 iodine-129, or technetium-99 through direct microbial reactions or indirectly by microbially reduced iron) 
16 or biogeochemical sequestration ( e.g., formation of organic contaminant complexes as a form 
17 of bioaccumulation). 

18 Methods for enumeration of total microbial numbers, bacterial density, and total heterotrophs are based 
19 on methods provided in APHA/AWW A/WEF, 2012, Standard Methods For the Examination of Water 
20 and Wastewater, based on Methods SM9216A, SM9221C, and SM9215A. Modifications for methods 
21 include verification of electron acceptor use with methods from the literature ( e.g., Collos et al., 1999, 
22 "An optical method for the rapid measurement of micromolar concentrations of nitrate in marine 
23 phytop lankton cul tures"; Gould et al. , 2003, An MPN Method for the Enumeration of Iron-Reducing 
24 Bacteria). Tests to quantify functional genes are based on gene amplification using a kit avai lable from 
25 Bio-Rad Laboratories of Berkeley, California. Specific primers used to target functional genes are based 
26 on methods obtained from the peer-reviewed literature. The quality approach used for gene quantification 
27 will be based on EPA 8l5-B-04-001, Quality Assurance/Quality Control Guidance for Laboratories 
28 Performing PCR Analyses on Environmental Samples. 

29 A2.2.2.4 Microbial Activity Test 

30 Based on the results from sequential extraction and the quantitative polymerase chain reaction and most 
31 probable number analyses, additional experiments may be performed to understand the rates of 
32 contaminant biotransformation. Examples include determining enzymes for denitrification using nitrate 
33 and nitrite and determining production of nitric oxide or nitrogen gas (Mahne and Tiedje, 1995, "Criteria 
34 and Methodology for Identifying Respiratory Denitrifiers"). These analyses wi ll be performed using 
35 serum bottles and monitoring the headspace using gas chromatography/mass spectroscopy. Potential for 
36 transformation of contaminants such as uranium, technetium-99, and iodine-129 will also be performed 
37 using microcosms to detennine the capacity of the microbial community present to biotransform 
38 contaminants of interest in the waste areas. This information will augment microbial ecology information 
39 and will be used in the same way to evaluate potential attenuation mechanisms catalyzed by these 
40 microbes. The activity information provides additional evidence that specific types of enzymes can 
41 be active in the samples and transform or degrade contaminants (e.g., as specified by OSWER 
42 Directive 9283.1 -36, Use of Monitored Natural Attenuation for Inorganic Contaminants at Superfund 
43 Sites, in relation to denitrification enzymes). 

A-34 



DOE/RL-2016-58, DRAFT A 
JULY 2018 

l A2.2.2.5 Batch Leach Testing 

2 Batch leach testing may be used to characterize the desorption or dissolution kinetics of contaminants. 
3 The batch experiments will use ~50 g of sediment and 200 mL of air-saturated artificial pore water. 
4 The low sediment-to-water ratio (compared to field at ~5 to 10 g/mL) should result in contaminant 
5 desorption to pore water and dissolution of some surface phases. Samples will be taken at specific times 
6 to evaluate a wide range of time scales that are relevant to field-sca le contaminant transport. The samples 
7 will be fi ltered (0.45 ~Lm) and analyzed for selected contaminants. Pre- and post-batch leaching analyses 
8 will be conducted to determine the sediment concentrations. 

9 Batch adsorption/desorption experiments may be performed using a spike with a known mass of 
l 0 contaminant. Experiments will be conducted in 50 mL tubes at a solid-to-solution ratio of 2:3. The actual 
11 sediment weight of each tube wi ll be recorded. To initiate the adsorption portion of the experiment, 
12 spiked solutions will be added to tubes containing measured aliquots of sediment. Sampling and analysis 
13 of the supernatant will be used to determine the extent the contaminant partitions onto the sediment. 

14 A2.2.2.6 Flow-Through Soil Column Leach Tests 

15 Flow-through column leach tests may be conducted to quantify the rate at which contaminants that can be 
16 mobi lized from the soil. Tests performed will use intact core liners and/or repacked sediment ( <2 mm) 
17 and will be configured similarly to those described in PNNL-23666, Conceptual Model of Uranium in the 
18 Vadose Zone for Acidic and Alkaline Wastes Discharged at the Hanford Site Central Plateau, but will be 
19 tailored to the specific processes and biogeochemistry of interest. 

20 • Intact cores: Any samples to be used for intact core column leach tests should be disturbed as little 
21 as possible, with no voids or preferential pathways. The weight of the water-saturated, sediment-filled 
22 apparatus and the weight of the dry sediment (dried and weighed at the end of the experiment) within 
23 the columns, along with the known volume of the columns, are used to calculate the column pore 
24 vo lume and sediment bulk density of each column, respectively. The columns will be leached with 
25 the simulated vadose zone pore water containing a bromide tracer. 

26 • Repacked sediment (<2 mm): Flow-through column leach tests may be conducted using repacked 
27 sediment ( <2 mm) in stainless-steel columns to compare contaminant release rates. This method 
28 characterizes additional slow release from millimeter- to centimeter-scale, low-conductivity zones 
29 that would be present in the intact cores but not in the repacked sediment. The columns will be filled 
30 in increments and tamped as they are fi lled in order to minimize void space and channelized flow 
31 within the columns. The columns will be packed to a bulk density of ~ 1.65 g/cm3 (and/or similar 
32 to that calculated from any adjacent intact core liners, recognizing the difference in grain-size 
33 distribution). The weight of the water-saturated, sediment-filled apparatus and the weight of the dry 
34 sediment (placed in the <4 mm particle-size columns), along with the known volume of the columns, 
35 are used to calculate the pore volumes and sediment bulk densities of each column. 

36 Column leach tests are performed by slowly injecting air-saturated, simulated vadose zone pore water 
37 in an upflow direction in order to remove as much trapped air as possible, thus creating 
38 near-water-saturation conditions. Experiments will be run for at least 50 pore volumes and include 
39 stop-flow events. 

40 The field texture column tests will measure the saturated hydraulic conductivity of the sample. Effluent 
41 samples wi ll be analyzed for target contaminants (e.g. , hexavalent chromium [and selected samples for 
42 total chromium] , uranium, technetium-99, iodine-129, cyanide, and nitrate) , pH, and bromide. Pre- and 
43 post-test sediment and pore water analyses will be conducted using the methods listed in Tables A-5 
44 and A-6. 
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A comparison of field and repacked sediment may be used to evaluate the influence of slow release of 
2 contaminants from lo_w-permeability zones in the field sediment (i.e., millimeter- to centimeter-scale 
3 heterogeneities). Stop-flow events will be conducted multip le times during column studies to evaluate 
4 contaminant release rates. 

5 Partitioning experiments may be performed using contaminants spiked in a solution transported by 
6 one-dimensional, vertical, bottom-up flow through sediment. The breakthrough of effluent contaminant 
7 concentration will be compared to the influent contaminant concentration and the breakthrough of 
8 a nonsorbing, nonreactive tracer (bromide ion). The data can be analyzed by one-dimensional flow 
9 analysis to estimate an adsorption distribution coefficient. Once the contaminant has achieved a full 

10 breakthrough, the influent solution will switch to contaminant-free solution. The elution of contaminant 
11 and decrease of contaminant concentrations in the effluent will be tracked, and the data can be analyzed 
12 by one-dimensional flow analysis to estimate a desorption distribution coefficient. 

13 A2.2.2. 7 Attenuation Mechanism Evaluation 

14 Data obtained from attenuation and transport process testing will be analyzed ( e.g. , using geochemical 
15 simulations) to identify candidate attenuation mechanisms. Batch and soil column transformation and 
16 redox speciation tests will be conducted as appropriate to enhance evaluation of the identified 
17 mechanisms for select contaminants. This additional information can be used to determine the rate and 
18 extent of transformation, as follows : 

19 • Batch and soil column transfomrntion tests may be conducted to demonstrate the observed microbial 
20 or a biotic transformation processes under Hanford Site conditions if needed to augment the existing 
21 data, geochemical simulations, and literature information. Tests will be conducted using the nominal 
22 approaches described above, with selected contaminants spiked at known concentrations and tracked 
23 to determine concentration changes over time due to transformation. These tests may expand upon 
24 those by using a range of spiked contaminant concentrations, experiment duration, experimental 
25 conditions ( e.g. , solution composition), and _sampling times selected by the OU technical lead to 
26 enhance understanding of contaminant transformation. 

27 • The oxidation state of uranium minerals in sediments may be identified by x-ray absorption near-edge 
28 structure analysis. The molecular structure around the uranium molecules may be evaluated with 
29 extended x-ray absorption fine structure. Methods to evaluate the oxidation state of technetium-99 are 
30 currently being studied through DOE Office of Energy Management programs. Information from 
31 these programs will be used to define the most appropriate redox assessment of technetium-99 in the 
32 samples. Iodine speciation will be determined with an adapted inductively coupled plasma/mass 
33 spectrometry method using an ion chromatography column for separation of iodine species prior to 
34 inductively coupled plasma/mass spectrometry analysis. Chromium, uranium, and iodine redox 
35 speciation will be determined as described in Table A-8. 

36 A2.2.2.B Iron/Manganese Phase Extractions 

37 Attenuation mechanisms and rates may be moderated by the valence states of iron. Therefore, iron 
38 extractions may be used to quantify changes in the available iron(II) (ferrous) and iron(III) (ferric) and in 
39 borehole sediment. This infomrntion is used to evaluate the potential for reduction of uranium, chromium, 
40 iodine, and technetium-99 through processes catalyzed by ferrous iron species. The iron extractions are 
41 conducted in an anaerobic chamber and consist of (a) 1 M CaCh, (b) 0.5 M HCl, (c) 0.25 M NH2OH, 
42 0.25 M HCl, (d) dithionite-citrate-bicarbonate, and (e) 5 M HCI. The quantity of aqueous iron(II) from 
43 each extraction was measured using the FerroZine method (Gibbs, 1976, "Characterization and 
44 Application of FerroZine Iron Reagent as a Ferrous Iron Indicator") and iron(II) plus iron(III) after 
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1 reduction. Ferrous iron is divided into four subfractions and determined from the extraction results in the 
2 following manner: ion-exchangeable iron(II) (a), FeCO3 and FeS (b- a), residual iron(II) (e - b), and 
3 total Fe(ID (e) (Heron et al., 1994, "Speciation of Fe([[) and Fe(lll) in Contaminated Aq uifer Sediments 
4 Using Chemical Extraction Techniques"). Similarly, the ferric iron was divided into three subfractions 
5 defined by poorly crystalline and amorphous iron(III) oxides ( c) (Chao and Zhou, 1983, " Extraction 
6 Techniques for Selective Dissolution of Amorphous Iron Oxides from Soils and Sediments"), crystalline 
7 iron(III) oxides (d - c), and total iron(III) (e). Extraction solutions will also be analyzed for manganese. 

8 A2.2.2.9 Sediment Specific Surface Area 

9 Sediment particle surface area may be analyzed using methods based on the N2-Brunauer-Emmett-Teller 
10 method (Brunauer et al., 1938, "Adsorption of Gases in Mult imo lecular Layers"). This analysis provides 
1 I precise specific surface area evaluation of materials by nitrogen multi-layer adsorption measured as a 
12 function of relative pressure. The technique encompasses external area and pore area evaluations to 
13 determine the total specific surface area (in m2/g), yielding information relevant to the effects of surface 
14 porosity and particle size. 

15 A2.2.3 Field Analytical Methods Requirements 

16 Field screening and survey data will be measured in accordance with HASQARD requirements 
17 (DOE/RL-96-68). Field analytical methods are performed in accordance with manufacturers' manuals. 

18 A2.2.4 Quality Control 

19 The QC requirements specified in the SAP must be followed in the field and analytical laboratory to 
20 ensure that reliable data are obtained. Field QC samples will be collected to evaluate the potentia l for 
21 cross-contamination and to provide information pertinent to sampling variability. Laboratory QC samples 
22 estimate the precision, bias, and matrix effects of the analytical data . Tables A-10 and A-11 summarize 
23 the field and laboratory QC samples and the acceptance criteria for laboratory. Data will be appropriately 
24 qualified and flagged in the HEIS database. 

25 Additional QC measures include laboratory audits and participation in nationally based performance 
26 evaluation studies. The contract laboratories participate in national studies such as the EPA-sanctioned 
27 Water Pollution and Water Supply Perfomrnnce Evaluation studies. 

Table A-10. QC Sample Requirementsa 
Sample Type Purpose Frequency 

Field QC 

Field duplicate 
Estimate precision , including sampling 

One per batch of 20 or fewer samples collected. 
and analytical variability. 

Estimate precision , inc luding sampling, 
As needed. 

Field split When needed, the minimum is one for every analytical , and interlaboratory variability. 
ana lytical method, per medium sampled. 

As needed.b 

Equipment bl ank 
Verify adequacy of sampling If only disposable equipment is used, then an 
equipment decontamination. equipment blank is not required. Otherwise, one per 

20 samples, per medium sampled. 

Full trip blank 
Assess contamination from containers 

One per 20 samples per medium sampled. 
or transportation. 
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Table A-10. QC Sample Requirementsa 

Purpose Frequency 

One each day vo latile organic compounds 

Assess contamination from sampling s ite. 
are sampled . Not required if no samp les 
are collected for volatile organic 
compound analysis. 

Laboratory QCC 

Asses response of an entire laboratory At least one per analytical batch< or as identified by 
analytical system. the method guidance. 

Identify analytical (preparation and When required by the method guidance, at least one 
analysi ) accuracy; possible matrix effect per analytical batch< or as identified by the 
on the analytical method used. method guidance. 

Estimate analytical accuracy 
When required by the method guidance, at least one 
per analytical batch< or as identified by the 

and precision. 
method guidance. 

Asse s method accuracy. 
At least one per analytical batch< or as identified by 
the method guidance. 

Laboratory reproducibility and precision . 
At least one per batch< or as identified by the 
method guidance. 

Recovery/yield. Added to each sample and QC sample.d 

Recovery/yie ld . Added to each sample and QC sample.d 

a. The information in this tab le does not represent U.S. Envi ronmenta l Protection Agency requirements and is intended solely 
as guidance. 

b. An equipment bl ank shall be collected for all nondedicated equipment until it can be shown that less frequent collection of 
equipment blanks is adequate to monitor the decontamination procedure for the nondedicated equipment. 

c. Batching across projects is a llowed for simi lar matrices (e.g. , so il). The maximum batch size is 20 samples. 

d. Unless not required by or a different frequency is defined in laboratory analysis methods. 

QC = quality control 

Table A-11 . Laboratory QC and Acceptance Criteriaa 
Analysis QC Element Acceptance Criteria 

Radiochemical Analyses 

Gamma 
MB 

<MDC 
spectroscopyb <5% sample activity concentration 

LCS 80-120% recovery 

DUP ::,30% RPDd 

EB, FTB 
< MDC 
<5% sample activity concentration 

Field duplicate/SPLIT See footnote f 

Alpha energy 
MB 

<MDC 
analysisb <5% sample activity concentration 

LCS 80-120% recovery 

DUP ::,30% RPDd 

EB, FTB 
< MDC 
<5% sample activity concentration 

A-38 

Corrective Action 

Flag with " B" 

Flag with "o"< 

Review datae 

Flag with "Q" 

Review datae 
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Review datae 
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Table A-11 . Laboratory QC and Acceptance Criteriaa 

QC Element Acceptance Criteria Corrective Action 

Field dupli cate/SPLIT See footnote f Review data< 

Tracer 30-105% recovery Rev iew data0 

MB 
<MDC 

Flag with " B" 
<5% sample acti vity concentrati on 

LCS 80- 120% recovery Flag with "o"c 

MS 75-1 25% recovery Review datae 

DUP :S30% RPDd Rev iew datae 

Carrier 40- 11 0% Review data< 

Tracer 30-1 05% recovery Review data0 

EB, FTB 
< MDC 

Flag with "Q" 
<5% sample acti vity concentration 

Field du plicate/SPLIT See foo tnote f Review data0 

MB 
< MDC 

Flag with " B" 
<5% sample acti vity concentrati on 

LCS 80- 120% recovery Flag with "o"' 

DUP :S30% RPDct Review data0 

EB, FTB 
< MDC 

Flag with "Q" 
<5% sample acti vity concentrati on 

Field dupli cate/SPLIT See footnote f Review data0 

Carri er 40-11 0% recovery Review data0 

Tracer 30-1 05% recovery Review data0 

General Chemical Analyses 

MB 
<MDL 

Flag with "C" 
<5% sample concentration 

LCS 80- 120% recovery Flag with "o"' 

MS/MSD 75- 125% recovery Flag with "N" 

DUPg/MSDg :S35% RPDd Review datad 

EB, FTB 
< MDL 

Flag with "Q" 
<5% sample concentration 

Field duplicate/SPLIT See foo tnote f Review datac.e 

MB 
<MDL 

Flag with "C" 
<5% sample concentration 

LCS 80- 120% recovery Flag with "o'" 

MS/MSD 75- 125% recovery Flag with "N" 

DUPg/MS Dg :S35% RPDd Rev iew data< 

EB, FTB 
< MDL 

Flag with "Q" 
<5% sample concentrat ion 

Field dupli cate/SPLIT See foo tnote f Review data< 

MB 
< MDL 

Flag with "C" 
<5% sample concentration 

LCS 80- 120% recovery Flag with "o"c 

A-39 



Analysis 

Metals 
(IC P/ AES and 
ICP/MS? 

Chromium(VI) 

Mercury 

Vo lati les by GC/MSh 

DOE/RL-2016-58, DRAFT A 
JULY 2018 

Table A-11. Laboratory QC and Acceptance Criteriaa 

QC Element Acceptance Criteria Corrective Action 

MS/MSD 75- 125% recovery Flag with "N" 

DUP£/MS Dg 5.3 5% RPDd Review data0 

EB, FTB 
< MDL 

Flag with "Q" 
<5% sample concentration 

Field duplicate/SPLIT See footnote f Review datae 

Metals 

MB 
< MDL 

Flag with "C" 
<5% sample concentration 

LCS 80- 120% recovery Flag with "o"c 

MS/MSD 75- 125% recovery Flag with "N" 

DUPg/MSDg :S35% RPDd Review datae 

EB, FTB 
< MDL 

Flag with "Q" 
<5% sample concentration 

Field duplicate/SPLIT See footnote f Review datae 

MB 
<MDL 

Flag with "C" 
<5% sample concentrat ion 

LCS 80-120% recovery Flag with "o"c 

MS/MSD 75- 125% recovery Flag with "N" 

DUPg/MSDS :S35% RPDd Review data0 

EB, FTB 
< MDL 

Flag with "Q" 
<5% sample concentrat ion 

Field duplicate/SPLIT See footnote f Review data0 

MB 
<MDL 

Flag with "C" 
<5% sample concen tration 

LCS 80-120% recovery Flag with "o"c 

MS/MSD 75- 125% recovery Flag with "N" 

DUP£/MSD£ :S35% RPDd Review datae 

EB, FTB 
< MDL 

Flag with "Q" 
<5% sample concentration 

Field duplicate/SPLIT See footnote f Review data0 

Volatile Organic Compounds 

MB 
<MDO 

Flag with " B" 
<5% sample concentration 

LCS 70-130% recovery Flag with "o"c 

MS/MSD 70-130% recovery Flag with "T" 

DU Pg/MS Dr. g :s20% RPDd Review datae 

SUR % recovery statistically derivedj Review data0 

EB, FTB, FXR 
< MDLi 

Flag with "Q" 
<5% sample concentration 

Field duplicate/SPLIT See footnote f Review data0 
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Table A-11. Laboratory QC and Acceptance Criteriaa 

QC Element Acceptance Criteria Corrective Action 

Semivolatile Organic Compounds 

MB 
<MDL; 

Flag with " B" 
<5% sample concentrati on 

LCS 70-1 30% recovery Flag with "o"c 

MS/MSD % recovery stati stica ll y deri vedi Flag with "T" 

DUPg/MSDg <30% RPDd Review data< 

SUR % recovery stati sticall y deri vedi Review datae 

EB, FTB 
< MDO 

Flag with "Q" 
<5% sample concentration 

Field dupli cate/SPLIT See footnote f Review datae 

MB 
<MDL 

Flag with " B" 
<5% sample concentration 

LCS 70-1 30% recovery Flag with "o"c 

MS/MSD % recovery stati sti call y deri vedi Flag with "N" 

DUPg/MSDg <30% RPDd Review datae 

SUR % recovery statisti call y derived; Review datae 

EB, FTB 
< 2 times MDL 

Flag with "Q" 
<5% sample concentration 

Field duplicate/SPLIT See footn ote f Review datae 

MB 
<MDL 

Flag with " B" 
<5% sample concentration 

LCS 70-1 30% recovery Flag with "o"c 

MS/MSD % recovery stati sticall y derivedi Flag with "N" 

DUPg/MS Dg <30% RPDd Review datae 

SUR % recovery stati sticall y derivedi Review datae 

EB, FTB 
< MDL 

Flag with "Q" 
<5% sample concentration 

Field duplicate/SPLIT See footnote f Review data< 

MB 
<MDL 

Flagged with " B" 
<5% sample concentration 

LCS 70-1 30% recovery Flag with "o"c 

MS/MSD 70-130% recovery Flag with "N" 

DUPg/MSDg S 30% RPDd Review data< 

SUR 60-140% recovery Review datae 

EB, FTB 
< MDL 

Flag with "Q" 
<5% sample concentrati on 

Field duplicate/SPLIT See foo tnote f Review datae 
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Table A-11 . Laboratory QC and Acceptance Criteriaa 
Analysis QC Element Acceptance Criteria Corrective Action 

Sources: 

DOE/RL-96-68, Hanford Analytical Services Quality Assurance Requirements Document. 

SW-846, Test 1\llethodsfor Evaluating Solid Waste: Physical/Chemical Methods, Third Edition; Final Update V, as amended. 

a. Information in this table does not represent U.S. Environmental Protection Agency requirements and is intended solely as 
guidance. It only applies to laboratory analyses of analytes. QC associated with physical properties is maintained by 
analytical laboratories. 

b. See Table A-5 for constituent list. 

c. Apply with concurrence from the Sample Management and Reporting organization . 

d. Applies when at least one result is greater than the laboratory practical quantitation limit (chemical ana lyses) or >5 times 
the MDC (rad iochemical analyses). 

e. After review, con-ective act ions are detennined on a case-by-case basis. Corrective actions may include a laboratory 
recheck or flagging the data as suspect ("'Y'" flag) or rejected (' 'R'' flag) . 

f. A field duplicate RPD for soi ls is not recommended because of possible soi l matrix heterogeneity effects. 

g. Either a sample duplicate or an MSD is to be analyzed to determine measurement precision . 

h. See Table A-6 for constituent list. 

i. For common laboratory contaminants such as acetone, methylene chloride, 2-butanone, to luene, and phthalate esters, the 
acceptance criteria is <5 times the MDL. 

j. Detem1ined by the laboratory based on historical data or statistically derived control limits. Limits are reported with the 
data. Where specific acceptance criter ia are listed, those acceptance criteria may be used in place of statistical ly derived 
acceptance criteria. 

Data flags: 

B, C possible laboratory contamination; analyte was detected in the associated MB 

N result may be biased; associated MS result was outside the acceptance limits (except GC/MS) 

o resu lt may be biased : associated laboratory control sample result was outside the acceptance limits 

Q prob lem with associated fie ld QC blank; resu lts were out of limits 

R result is rejected 

T result may be biased ; associated MS result was outside the acceptance limits (GC/ MS on ly) 

Y result is suspect 

DUP 

EB 

FTB 

FXR 

GC 

GC/MS 

ICP/AES 

ICP/MS 

LCS 

laboratory sample duplicate 

equipment blank 

full trip blank 

field transfer blank 

gas chromatography 

gas chromatography/mass spectrometry 

inductively coup led plasma/atom ic 
emission spectrometry 

inductively coup led plasma/ 
mass spectrometry 

laboratory control sample 

MB 

MDC 

MDL 

MS 

MSD 

PCB 

QC 

RPD 

SPLIT 

SUR 

method blank 

minimum detectable concentration 

method detection limit 

matrix spike 

matrix spike dup licate 

polychlorinated biphenyl 

quality control 

relative percent difference 

fie ld split 

surrogate 

2 A2.2.4. 1 Field Quality Control Samples 

3 Field QC samples will be collected to evaluate the potential for cross-contamination and provide 
4 information pertinent to field sampling variability and laboratory performance to help ensure that reliable 
5 data are obtained. Field QC samples include field duplicates, field split (SPLIT) samples, and three types 
6 of field blanks (equipment blanks [EBs] , field transfer blanks [FXRs], and full trip [FTBs]) . Field blanks 
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1 are typically prepared using high-purity reagent water2 or silica sand. The QC sample definitions and 
2 their required frequency for collection are described below: 

3 • Field duplicates: Independent samples collected as close as possible to the same time and same 
4 location as the scheduled sample and intended to be identical. Field duplicates are placed in separate 
5 sample containers and analyzed independently. Field duplicates are used to determine precision for 
6 both sampling and laboratory measurements. 

7 Soil duplicates will be collected and homogenized before dividing into two separate samples in the 
8 field. Volatile organic compound (VOC) analysis soil duplicates are not to be homogenized or split 
9 and will be collected as collocated samples. Duplicates will be stored and transported together and 

10 analyzed for the same constituents by the same laboratory. The duplicates will be used to determine 
11 precision for both sampling heterogeneity and laboratory manipulation. 

12 • Field splits (SPLITs): Two samples collected as close as possible to the same time and same location 
13 and intended to be identical. SPLITs will be stored in separate containers and analyzed by different 
14 laboratories for the same analytes. SPLITs are interlaboratory comparison samples used to evaluate 
15 comparability between laboratories. 

16 • Equipment blanks (EBs): High-purity water or silica sand passed through or poured over 
17 decontaminated sampling equipment identical to the sample set collected and placed in sample 
18 containers, as identified on the SAF. EB sample bottles are placed in the storage containers with 
19 samples from the associated sampling event and are analyzed for the same constituents as samples 
20 from the sampling event. EBs are used to evaluate decontamination process effectiveness; these 
21 samples are not required for disposable sampling equipment. 

22 • Field transfer blanks (FXRs): Preserved volatile organic analysis (VOA) sample vials filled with 
23 high-purity water at the sample collection site where VOC samples are collected. FXR samples are 
24 prepared during sampling to evaluate potential contamination attributed to field conditions. After 
25 collection, FXR sample vials are sealed and placed into the same storage containers with samples 
26 collected the same day for the associated sampling event. FXR samples are analyzed for VOCs only. 

27 • Full trip blanks (FTBs): Bottles prepared by the sampling team before travel to the sampling site. 
28 The preserved bottle set is either for VOA only or identical to the set to be collected in the field. 
29 The bottles are filled with high-purity water or silica sand and then sealed and transported (unopened) 
30 to the field in the same storage containers used for samples collected that day. The FTBs are typ1cally 
31 analyzed for the same constituents as the samples from the associated sampling event. FTB sample 
32 results are used to evaluate potential contamination from sample bottles, preservatives, handling, 
33 storage, and transport. 

34 A2.2.4.2 Laboratory Quality Control Samples 

35 Internal QA/QC programs are maintained by laboratories used by the project. Laboratory QA includes 
36 a comprehensive QC program that uses laboratory control samples (LCSs), laboratory sample duplicates 
37 (DUPs), matrix spikes (MSs), matrix spike duplicates (MSDs), method blanks (MBs), surrogates (SlJRs), 
38 tracers, and carriers. These QC analyses are required by EPA methods (e.g. , those in SW-846, Test 
39 Methods for Evaluating Solid Waste: Physical/Chemical Methods, Third Edition; Final Update V, 
40 as amended), and will be run at the frequency specified in the respective references, unless superseded by 

2 Reagent water is high-purity water generally defined as water that has been distilled, deionized, or any combination 
of distillation, deionization , reverse osmosis, activated carbon filtration, ion exchange, particulate filtration, or other 
polishing techniques (DOE/RL-96-68). 
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I agreement. QC checks outside of control limits are documented in analytical laboratory reports during 
2 data quality assessments (DQAs), if performed. For organic ana lyses, QC acceptance criteria are typically 
3 statistically derived from historical data at the laboratories in accordance with SW-846. 

4 • Laboratory control sample (LCS): A control matrix (e.g. , reagent water) spiked with analytes 
5 representing the target ana lytes or certified reference material used to eva luate laboratory accuracy. 

6 • Laboratory sample duplicate (DUP): An intralaboratory replicate sample used to evaluate the 
7 precision of a method in a given sample matrix. 

8 • Matrix spike (MS): An aliquot of a sample spiked with a known concentration of the target 
9 analyte(s). The MS is used to assess the bias of a method in a given sample matrix. Spiking occurs 

l O prior to sample preparation and analysis. 

11 • Matrix spike duplicate (MSD): A replicate spiked aliquot of a sample subjected to the entire sample 
12 preparation and ana lytical process. MSD results are used to determine the bias and precision of 
13 a method in a given sample matrix. 

14 • Method blank (MB): An analyte-free matrix to which the same reagents are added in the same 
15 volumes or proportions as used in the sample processing. The MB is carried through the sample 
16 preparation and analytica l procedure and is used to quantify contamination resulting from the 
I 7 analytical process. 

18 • Surrogate (SUR): A compound added to every sample in the ana lysis batch (fie ld samples and 
19 QC samples) prior to preparation. SURs are typically similar in chemical composition to the analyte 
20 being determined but are not normally encountered. SURs are expected to respond to the preparation 
21 and measurement systems similar to the analytes of interest. Because SURs are added to every 
22 standard, sample, and QC sample, they are used to evaluate overall method performance in a given 
23 matrix. SURs are used only in organic analyses. 

24 • Tracer: A known quant ity of radioactive isotope different from that of the isotope of interest but 
25 expected to behave similarly and is added to an aliquot of sample. Sample results are genera lly 
26 corrected based on tracer recovery. 

27 • Carrier: Typically nonradioactive ( e.g. , natural strontium) substances added in known quantities to 
28 samples to determine the overall chemical yield for the analytical preparation steps. As with a tracer, 
29 carrier recovery is a measure of the amount of analyte lost in performing the method. 

30 Laboratories are required to analyze samples within the holding times specified in Table A-1 2. In some 
31 instances, constituents in the samples not analyzed within the holding times may be compromised by 
32 volati lization, decomposition, or other chemical changes. [f holding times are exceeded, the effects of the 
33 holding-time exceedance on the results will be evaluated on a case-by-case basis. Data from samples 
34 analyzed outside of the ho lding t imes are flagged in the HEIS database with an " H." The laboratory is 
35 required to notify the client in writing as soon as possible if they are unable, for any reason, to meet the 
36 prescribed holding times. 

37 
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Table A-12. Soil Sample Holding-Time Guidelines 

Analytes• Preservationh Holding Time' 

Radionuclides 

Radionuclides by gamma spectroscopy None 6 months 

Rad ionuclides by alph a energy analys is 
None 6 months 

Rad ionuclides by liquid scintillati on counting 

Strontium-90 None 6 months 

Chemicals 

Cyanide Store gj°C 14 days 

Anions by ion chromatography Store :S6°C 
28 days before extract ion 

28 days/48 hoursd after ex traction 

Ammonia one 28 days after extracti on 

Metals by ICP/ AES and ICP/MS one 6 months 

Chromium(Vl) Store :S6°C 
30 clays before extraction 
24 hours after extraction 

Mercury one 28 days 

Vo latiles by GC/MS 
Methanol ; 

14 clays 
store :S6°C 

Semi volatiles by GC/MS Store :S6°C 
14 days before extraction 
40 clays after extraction 

Pesticides by GC Store :S6°C 
14 clays before extraction 
40 clays after extraction 

Polychlorinated biphenyls by GC Store :S6°C 
I year before extraction 
40 clays after extraction 

Polycyclic aromat ic hydrocarbons by 
Store :S6°C 

14 clays before extraction 
GC/MS (SIM) 40 days after extraction 

Total petroleum hydrocarbons - diesel to o il 
Store :S6°C 

14 clays before extraction 
range (kerosene) 40 clays after extracti on 

a. See Section A 1.4 for constituent li sts. 

b. For preservation identified as '·store ::;6°c:· the sample should be protected aga inst freezing unless it is known that 
freez ing wi ll not impact the sample integrity 

c. Hold times for Soil and Sediment Analyses are specified in Table B-5 ofCHPRC-00 189, CH2M Hill Plateau 
Remediation Company Environmental Quality Assurance Program Plan. 

d. The EPA Method 300.0 nitrate, nitrite, and phosphate holding time is 48 hours after sample extraction preparation. 
The holding time of28 days appli es to all other anions quantified by EPA Method 300.0. 

EPA U.S. Environmental Protection Agency 

GC gas chromatography 

gas chromatography/mass spectrometry GC/MS 

ICP/AES 

ICP/MS 

SIM 

inducti vely coupled plasma/atomic emission spectrometry 

inducti vely coupl ed pl asma/mass spectrometry 

selected ion monitoring 
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2 Each user of measuring equipment is responsible for ensuring that the equipment is functioning as 
3 expected, properly hand led, and properly calibrated at required frequencies in accordance with methods 
4 governing control of the equipment. Onsite environmenta l instrument testlng, inspection, calibration, and 
5 maintenance will be recorded in accordance with approved methods. Field screening instruments will be used, 
6 maintained, and cali brated in accordance with the manufacturer' s specification and other 
7 approved methods. 

8 A2.2.6 Instrument and Equipment Testing, Inspection, and Maintenance 

9 Collection, measurement, and testing equipment should meet applicable standards (e.g., ASTM 
10 International) or be acceptable and valid in accordance with instrument-specific methods, requirements, 
11 and specifications. Software applications will be acceptance tested prior to use in the field . 

12 Measurement and testing equipment used in the field or laboratory will be subject to preventive 
13 maintenance measures to minimize downtime. Laboratories must maintain and calibrate their equipment. 
14 Maintenance requirements (e.g. , documentation of routine maintenance) will be included in the 
15 individual laboratory and onsite organization ' s QA plan or operating protocols, as appropriate. Laboratory 
16 instruments maintenance will be performed in accordance with the laboratory procedures. 

17 A2.2.7 Instrument/Equipment Calibration and Frequency 

18 Section A3 .6 discusses field equipment calibration. Analytical laboratory instruments are calibrated in 
19 accordance with the laboratory ' s QA plan and applicab le Hanford Site requirements. 

20 A2.2.8 Inspection/Acceptance of Supplies and Consumables 

21 Consumables, supplies, and reagents will be reviewed in accordance with internal work requirements 
22 and processes described in the Hanford Site contractor and subcontract laboratory ' s acquisition system 
23 and will be appropriate for their use. Responsibilities and interfaces necessary to ensure that items 
24 procured/acquired for the contractor meet the specific technical and quality requirements must be in 
25 place. The procurement system ensures that purchased items comply with applicable procurement 
26 specifications. Supplies and consumables are checked and accepted prior to use. 

27 A2.2.9 Nondirect Measurements 

28 Data obtained from sources such as computer databases, programs, literature files , and historical 
29 databases will be technically reviewed to the same extent as data generated as part of any sampling and 
30 analysis QA/QC effort. Data used in evaluations will be identified by source. 

31 A2.2.10 Data Management 

32 SMR, in coordination with the OU project manager, is responsible for ensuring that analytical data are 
33 appropriately reviewed, managed, and stored in accordance with applicable programmatic requirements 
34 governing data management methods. 

35 Electronic data access, when appropriate, will be through a Hanford Site database (e.g., REIS). Where 
36 electronic data are not available, hardcopies will be provided in accordance with Section 9 .6 of the 
37 Tri-Party Agreement Action Plan (Ecology et al., 1989b). 
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· I Laboratory errors are reported to SMR through an established process. For reported laboratory errors, 
2 a sample issue resolution form will be initiated in accordance with applicable methods. This process is 
3 used to document analytical errors and to establish resolution with the OU project manager. The sample 
4 issue resolution forms become a permanent part of the analytical data package for future reference and for 
5 records management purposes 

6 A2.3 Assessment and Oversight 

7 Assessment and oversight activities address the effectiveness of project implementation and associated 
8 QA/QC activities. The purpose of assessment is to ensure that the QAPjP is implemented as prescribed. 

9 A2.3.1 Assessments and Response Actions 

IO Random surveillances and assessments to verify compliance with the requirements outlined in this SAP, 
11 project field instructions, the QAPjP, methods, and regulatory requirements wil l be directed by the 
12 OU project manager. Deficiencies identified by these assessments will be reported in accordance with 
13 existing programmatic requirements. The project line management chain coordinates corrective 
14 actions/deficiency resolutions in accordance with the QA program, corrective action management 
15 program, and associated methods implementing these programs. When appropriate, corrective actions 
16 will be taken by the OU project manager (or designee) . 

17 A data usability assessment will be performed for the identified SAP activities. The data usability 
18 assessment results will be provided to the OU project manager. No other planned assessments have been 
19 identified. If circumstances arise in the field dictating the need for additional assessments, the additional 
20 assessments will be perfonned. 

~ l Oversight activities in the analytical laboratories, including corrective action management, are conducted 
22 in accordance with the laboratory's QA plan. SMR oversees offsite analytical laboratories and verifies 
23 that the laboratories are qualified to perfonn Hanford Site analytical work. 

24 A2.3.2 Reports to Management 

25 Program and project management (as appropriate) will be made aware of deficiencies identified by 
26 self-assessments, corrective actions from ECOs, and findings from QA assessments and surveillances. 
27 Issues reported by the laboratories are communicated to SMR, which then initiates a sample issue 
28 resolution form . This process is used to document analytical or sample issues and to establish resolution 
29 with the OU project manager. 

30 These assessments are internal and are not subject to environmental regulations. If an assessment finding 
31 results in sampling issues that affect a regulatory requirement, DOE-RL will be informed and the matter 
32 will be discussed with the regulatory agencies. 

33 A2.4 Data Review and Usability 

34 This section addresses QA activities that occur after data collection. Implementation of these activities 
35 determines whether data conform to the specified criteria, thus satisfying project objectives. 
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2 Data review and verification are performed to confirm that documentation associated with the sampling 
3 and analysis processes are complete. This review includes linking sample numbers to specific sampling 
4 locations, as well as reviewing sample collection dates and sample preparation and analysis dates to 
5 assess whether holding times (if any) have been met. The QC data review is also used to determine 
6 whether analyses have met the data quality requirements specified in the SAP. 

7 The criteria for verification include, but are not limited to, review for contractual compliance 
8 (samples were analyzed as requested), use of the correct analytical method, transcription errors, correct 
9 application of dilution factors, appropriate reporting of dry weight versus wet weight, and correct 

10 application of conversion factors . F ield QA/QC results will be reviewed to ensure usability. 

11 Any errors identified by the laboratories are reported to the SMR project coordinator, who will initiate 
12 a sample issue resolution form. This process is used to document analytical errors and establish resolution 
13 with the OU technical lead. 

14 Relative to analytical data in sample media, physical data and/or field screening results are of lesser 
15 importance in making inferences regarding risk. Physical data and field QA/QC results will be reviewed 
16 to ensure the usability of physical property data and/or field screening results . 

17 The OU technical lead will perform data reviews to help detennine if observed changes reflect potential 
18 data errors, which may result in submitting a request for data review for questionable data. The laboratory 
19 may be asked to check calculations or reanalyze the sample. The results of the request for data review 
20 process are used to flag the data appropriately in the HEIS database and/or to add comments. 

21 A2.4.2 Data Validation 

22 Data validation is an independent assessment to ensure the reliability of the data . Ana lytical data 
23 validation provides a level of assurance that an analyte is present or absent. Validation may also include 
24 verification of instrument calibrations, evaluation of analytical results based on method blanks, recovery 
25 of various internal standards, correctness of uncertainty calculations, correctness of identification and 
26 quantification of analytes, and the effect of quality deficiencies on data reliability. The contractor fo llows 
27 the data validation process described in EPA-540-R-013-001 , National Functional Guidelines for 
28 Inorganic Super.fund Data Review; and EPA-540-R-014-002, National Functional Guidelines for 
29 Super.fund Organic Methods Data Review, adjusted for use with SW-846, HASQARD (DOE/RL-96-68), 
30 and radiochemistry methods. The criteria for data validation are based on a graded approach, using five 
31 levels of validation: Levels A through E. Level A is the lowest level and is the same as verification. 
32 Level Eis a 100% review of all data (e.g. , calibration data and calculations ofrepresentative samples 
33 from the data set). Data validation will be perfonned to Level C, which is a review of the QC data . 
34 Level C validation consists of a review of the QC data and specifically requires verification of 
35 deliverables; requested versus reported analytes; and qualification of the results based on evaluation of 
36 analytical holding times, method blank results, MS/MSD results, surrogate recoveries, and duplicate 
37 sample results . Level C data validation is generally equivalent to Level 2A in EPA 540-R-08-005, 
38 Guidance for Labeling Externally Validated Laboratory Analy tical Data for Superfimd Use. Level C data 
39 validation will be performed on at least 5% of the data by matrix and analyte group under the direction 
40 of SMR. Analyte group refers to categories such as radionuclides, volatile chemicals, semi volatiles, 
41 metals, and anions. The goal is to include each of the various ana lyte groups and matrices during the data 
42 validation process. The DOE-RL project lead or OU project manager may specify a higher percentage of 
43 data to be validated or that data validation be performed at higher levels. 
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2 The purpose of reconciliation with user requirements is to determine if quantitative data are of the correct 
3 type and are of adequate quality and quantity to meet the project data needs. The data quality assessment 
4 (DQA process) is the scientific and statistical evaluation of previously verified and val idated data to 
5 detennine if information obtained from environmental data operations are of the right type, quality, and 
6 quantity to support their intended use (usability). The DQA process uses the entirety of the collected data 
7 to determine usability for decision making. If a statistical sampling design was utilized during field 
8 sampling activities, then the DQA will be performed fo llowing guidance in EPA/240/B-06/003, Data 
9 Quality Assessment Statistical Methods for Practitioners (EPA QA/G-9S). When judgmental (focused) 

10 sampling designs are implemented in the field, DQis such as precision, accuracy, representativeness, 
11 comparability, completeness, and sensitivity for the specific data sets (individual data packages) will be 
12 evaluated in accordance with EP A/240/R-02/004, Guidance on Environmental Data Verification and 
13 Data Validation (EPA QA/G-8). Data verification and data validation are integral to the statistical DQA 
14 data evaluation process and the DQI evaluation process. Resu lts of the DQA or DQI processes will be 
15 used by the OU technical lead to interpret the data and determine if the data quality objectives for this 
16 activity have been met. 

17 A3 Field Sampling Plan 

18 The FSP identifies project sampling and analysis activities, using the sampling design developed through 
19 the DQO process. The FSP includes defining sample locations, sampling methods, field documentation, 
20 field equipment calibration requirements, and data collection technology information. 

21 A3.1 Sampling Objectives 

22 Field sampling will be performed at individual waste sites or groups of waste sites to address the data 
23 gaps identified through the DQO process summarized in Section Al .3 and described in Chapter 4 of the 
24 work plan. Due to differences in the nature of waste sites and availability of existing data, the data gaps 
25 do not apply uniformly to all waste sites. Section A3.3 discusses the site-specific sampling designs. 

26 A3.2 Sampling Strategies 

27 The purpose of fie ld sampling is to collect representative site data to address the identified data gaps. 
28 Optimal sampling strategies involve a combination of targeting locations where contamination is likely to 
29 occur and in consideration of data collection capabilities and constraints and statistically based random 
30 sampling to support risk assessment. Sampling strategies took into consideration the previous data 
31 collected (200-EA-1 scoping document [SGW-60540)), potential contamination depth based on pore 
32 volume calculations (ECF-200EAl-l 7-0066, Pore Volume Calculation - 200-EA-l OU Liquid Waste 
33 Disposal Sites), the DQO process (Appendix C of this work plan), and known conditions in the 
34 groundwater. This section describes general strategies for data collection based on expected 
35 contamination depths. Site-specific sampling designs discussed in Section A3 .3 apply combinations of 
36 strategies that consider waste site types, physical details, the nature of expected contamination, existing 
37 data , and other site-specific considerations identified through the DQO process. 

38 A3.2.1 Systematic Surface Contaminant Detection Surveys 

39 Surface contaminant detection surveys wi ll be performed using field x-ray fluorescence (XRF) and 
40 ionizing radiation detect ion instmment measurements on a systematic grid or at systematic walking 
41 intervals to investigate the presence or absence of surface contamination, identify the lateral extent of 
42 surface contamination, and identify locations for focused soil sample collection. Systematic surveys 
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provide an effective means of collecting data over large areas while providing high data density. 
2 Radiological and XRF field instruments can reliably measure contamination at the surface, so they are 
3 only used where surface contamination is expected and measurements would not be affected by 
4 stabilization or cover. Stabilization material may be removed to provide access to a surface of interest. 

5 A3.2.2 Surface Geophysical Surveys to Detect Subsurface Conditions 

6 Surface geophysical surveys can be used to identify subsurface conditions of interest when a difference is 
7 present in the properties of the material in relation to the surrounding conditions. These measurements can 
8 indicate the presence of subsurface features and obstructions that are important to siting subsequent 
9 subsurface characterization efforts or can provide indirect measurement of the distribution of some 

10 contaminants in the vadose zone. These techniques will be used to help focus subsequent soil sampling 
11 and analysis activities. Two surface geophysical surveys categories will be used in the 200-EA-1 OU: 

12 • Surface-based resistivity methods will be used to measure resistivity gradients at select waste sites. 
13 These gradients can provide estimates of ionic contaminant ( e.g. , nitrate) distribution in the 
14 subsurface and identify areas of apparent high concentrations for further study. The methodology 
15 may also detect changes in geologic features. Resistivity methods are sensitive to soil moisture and 
16 the presence and depth of detectable gradients. The analysis and interpretation of the data are 
1 7 performed on the basis of direct currents and are dependent on a variation between the area being 
18 investigated and the surrounding material. Subtle differences may not provide conclusive results and 
19 may require secondary methods for confirmation. Resistivity data collected at the surface will be 
20 correlated to the known conditions in the surrounding material by using geologic borehole, other 
21 geophysical methods, and contaminant information. Results will be included in the remedial 
22 investigation report but will primarily be used to guide further investigations at select waste sites. 

23 • Surface-based ground-penetrating radar and electromagnetometry/induction can identify subsurface 
24 structural anomalies (e.g. , pipelines and buried debris). The survey data can be used to inform 
25 judgmental sampling locations. The analysis and interpretation of the data are based on the return 
26 frequency detection. As with resistivity data, results will be correlated to known conditions in the 
27 surrounding material by using geologic borehole, other geophysical methods, and contaminant 
28 information. Results will be included in the remedial investigation report but will primarily be 
29 used to guide further investigations at select waste sites. Ground-penetrating radar and/or 
30 electromagnetometry surveys may also be used as part of field planning to identify 
31 subsurface interferences . 

32 A3.2.3 Shallow Zone Soil Sampling 

33 Surface and subsurface soil samples will be collected for observation and measurement/analysis by field 
34 and laboratory techniques. The shallow zone (SZ) (<4.6 m [15 ft] bgs) soil sample locations were selected 
35 using judgmental and statistical approaches. The purpose of SZ soil sampling and analysis is to collect 
36 site-specific data that will be used to assess the potential exposure to human and ecological receptors 
37 under the identified future exposure scenarios. Tables A-14 tl1rough A-19 (in Section A3 .3) identify the 
38 target sampling depths as either judgmental or standard SZ depth intervals. The judgmental SZ depth 
39 intervals are generally biased toward locations where contamination is more likely to be identified (based 
40 on process history, existing data, and site surveys) . The standard SZ depth intervals are generally based 
41 on collecting material from the following zones: 

42 • 0.6 to 1.2 m (2 to 4 ft) bgs 

43 • 1.2 to 1.8 m (4 to 6 ft) bgs 
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• 1.8 to 2.4 m (6 to 8 ft) bgs 

2 • 2.4 to 3.0 m (8 to 10 ft) bgs 

3 • 3.0 to 3.7 m (10 to 12 ft) bgs 

4 • 4.0 to 4.6 m (13 to 15 ft) bgs 

DOE/RL-2016-58, DRAFT A 
JULY2018 

5 A subset of these intervals may be targeted based on individual waste site dimensions and process 
6 history. Where SZ sampling is used to characterize soil associated with a specific feature 
7 (e.g., a discharge lateral or buried debris) , samples will be biased toward the feature depth instead of the 
8 standard depth intervals. 

9 A3.2.4 Deep Zone Sampling 

10 Deep zone (DZ) (>4.6 m [15 ft] bgs) soil sample locations were selected usingjudgmental approaches, 
11 generally biasing toward locations where contamination is most likely to be identified based on process 
12 history, existing data, and site surveys. The DZ sampling and analysis will generally be used to assess the 
13 potential risk to groundwater posed by the observed contamination conditions. Target maximum depths 
14 for DZ soil sampling were based on consideration of existing site data, structural feature dimensions 
15 (including depth), and potential contamination depth based on pore volume calculations (as calculated in 
16 ECF-200EA1-l 7-0066, Pore Volume Calculation - 200-EA-l OU Liquid Waste Disposal Sites). 

17 The DZ is further subdivided into the intermediate and lower DZ, which are described as follows. 

18 • Intermediate DZ (4.6 to 15.2 m [15 to 50 ft] bgs): Subsurface soil samples in the intermediate DZ 
19 will be collected for observation and measurement/analysis by field and laboratory techniques. 
20 The 15.2 m (50 ft) depth was selected because it is sufficient to bound the lower vertical extent of 
21 contamination based on the design of the subsurface engineered disposal features within the OU. 
22 The intem1ediate DZ soil sample locations were selected u_sing judgmental and statistical approaches. 
23 Sampling and analysis will generally be used to assess the potential risk to groundwater posed by the 
24 observed contamination conditions. Tables A-14 through A-19 (in Section A3.3) identify the target 
25 sampling depths as either judgmental or standard intermediate DZ depth intervals. 

26 The judgmental intermediate DZ depth intervals are generally biased toward locations where 
27 contamination is more likely to be identified (based on process history, existing data, and site 
28 surveys) . The standard intermediate DZ depth intervals are generally based on collecting material 
29 from the following zones: 

30 - 5.3 to 6.1 m (17.5 to 20 ft) bgs 

31 - 6.9 to 7.6 m (22.5 to 25 ft) bgs 

32 - 8.4to9.lm(27.5to30ft)bgs 

33 - 9.9 to 10.7 m (32.5 to 35 ft) bgs 

34 - ll.4tol2.2m(37.5to40ft)bgs 

35 - 13.0 to 13.7 m (42.5 to 45 ft) bgs 

36 14.5 to 15.2 m (47.5 to 50 ft) bgs 

37 A subset of these intervals may be targeted based on individual waste site dimensions and process 
38 history. Where intermediate DZ sampling is us_ed to characterize soil associated with a specific 
39 feature (e.g. , a discharge lateral or buried debris) , samples will be biased toward the feature depth 
40 instead of the standard intervals. 
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1 • Lower DZ (>15.2 m [50 ft] bgs): Subsurface soil samples in the lower DZ will be collected at 
2 discretionarily selected depths. These judgmental lower DZ depth intervals will be selected based on 
3 consideration of elevated field screening measurements, observed changes in lithology, observed 
4 staining or other discoloration, and observed presence of a higher relative proportion of fine-grained 
5 material. Approximately eight judgmental sample depths will be selected for each lower DZ location. 
6 If ava ilable field data do not suggest a basis for sample depth selection, samples will be collected 
7 from roughly equal intervals in the lower DZ, to the extent possible. 

8 A3.2.5 Limitations on Soil Sampling 

9 Sampling with direct-push technology (DPT) or borehole drilling methods may not recover sufficient 
10 sample material for analysis from all intervals. If no material is recovered from a given interval, it will be 
11 noted in the logbook and no further action is required for that interval. If insufficient sample material is 
12 recovered for all analyses, samples will be analyzed according to the priority identified in Tables A-14 
13 through A-19 (in Section A3.3). If insufficient sample material is recovered for multiple sequential 
14 intervals, analytical prioritization will attempt to address the entirety of identified methods across these 
15 intervals. Laboratory coordination for analyses based on smaller sample volumes will be considered on 
16 a case-by-case basis, as allowed by quality criteria. 

17 Many sampling locations were selected to target locations of maximum expected contamination. It is 
18 possible that radiological contamination in some depth intervals cannot reasonably be brought to the 
19 surface due to personnel exposure and shipping/receiving limitations. Samples will not be collected if 
20 expected target interval radiological conditions will not allow sample collection. Field execution planning 
21 for this SAP, including radiological work planning, wi ll attempt to minimize target intervals affected by 
22 radiological constraints. 

23 Surface and subsurface soil samples collected outside a contaminated waste site footprint may be 
24 inconclusive in their abi lity to describe the vertical distribution of contamination and the observed range 
25 of contaminant concentration in soil. No contaminant detection, or no elevated contaminant 
26 concentrations outside the area of anticipated contamination extent, may not be conclusive of absence. 
27 During the data analysis phase of the RFVremedial investigation, all data will be evaluated to determine 
28 the presence or absence of contamination, or the range of contaminant concentrations present. 

29 A3.2.6 Concrete Sampling 

30 A limited number of 200-EA-l OU waste sites include concrete structures (e.g., retention basins and 
31 residual foundations) . If it is necessary to evaluate residual contamination in concrete, corings will be 
32 collected and sent intact to ana lytical laboratories for homogenization and subsequent analysis. These 
33 analytical results and subsequent evaluations will be used to inform site decision making. After sampling 
34 completion, coring holes will be filled to prevent preferential flow pathways for precipitation or 
35 habitation by insects or animals. 

36 A3.2. 7 Downhole Geophysical Logging 

37 Downhole geophysical logging methods (e.g., digitally available spectral gamma logging, passive neutron 
38 logging, or neutron moisture logging as a percentage) will provide subsurface contaminant measurements 
39 and selected physical conditions for all boreholes. These measurements can provide enhanced description 
40 of subsurface distribution of naturally occurring and manmade radioisotopes, as well as relative soil 
41 moisture conditions. Depending on site conditions and instnunent operating conditions, downhole 
42 measurements may produce substantially more sensitive results than sample collection and analysis. 
43 The measurements will be integrated with other subsurface measurements and observations to support the 
44 understanding of site contaminant distribution conditions. 
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2 Sampling of waste sites collocated with railroad sites will follow a transect approach simi lar to the 
3 approach used for the 200-W A- I OU. Sampling will consist of a transect across the tracks within the 
4 waste site boundary. At each transect, one sample from the center line and one from each side of the track 
5 wi ll be analyzed for contamination. Transects can be located random ly to provide even waste site 
6 coverage or biased to investigate specific areas of concern. The sampling design presented in Tables A-14 
7 through A-19 (in Section A3.3) specify whether a given transect is random or targeted. 

8 A3.3 Sampling Locations 

9 The following sections summarize target locations for surface-based surveys and subsurface soil 
IO sampling. These sampling designs are based on co llaboration with Ecology during the DQO process and 
11 in consideration of identified data gaps and known sampling constraints. 

12 A3.3.1 Surface Survey Locations 

13 Table A-13 provides the survey requirements for identified data gaps. Surveys in addition to those 
14 identified may be performed as part of fie ld work planning. 

Table A-13. Field Survey Objectives Summary 

Waste Site Location/Survey Category Survey Objectives 

A Tank Farms Group 

207-A-NORTH 
Appendix 8 , Figure B-1 Provide systemati c beta/gamma radiation measurement 
Systematic radio logical survey maps for the basin . 

216-A-6 
Figure A-2 Estimate lateral extent of subsurface contamination; 

UPR-200-E-2 l identify location(s) of highest relative contamination for 

UPR-200-E-29 
Res i tivity subsequent subsurface soil sampling and analysis. 

Figure A-5 
216-A-18 Systematic radiological survey Estimate latera l extent of subsurface contamination. 

and resistivity 

216-A- 19 Figure A-5 Confirm presence or absence and location of discharge 

216-A-20 GPR and/or electromagnetometry 
pipeline; estimate lateral extent of subsurface 
contamination; support identification of soil sampling 

216-A-34 and resistivity locations and avoid subsurface interferences. 

Figure A-7 Estimate lateral extent of subsurface contamination; 
216-A-30 identify location(s) of highest relative contamination for 

Resi tivity subsequent subsurface soi l sampling and analysis. 

Figure A-7 Estimate lateral extent of subsurface contamination; 
216-A-37-2 identify location(s) of highest relative contamination for 

Resistivity subsequent subsurface soil sampling and analysis. 

Confirm extent and depth to the top of subsurface 

216-A-40 
Figure A-8 debris; confirm locat ion of the pump caisson for 
GPR and/or electromagnetometry subsequent subsurface soil sampling and analysis and to 

avoid interferences. 

216-A-42 Figure A-2 Confirm locations of pipelines around the basin to 
200-E-262-PL GPR and/or electromagnetometry avoid interferences. 

2607-EA 
Figure A-8 Confirm location of cesspit for subsequent subsurface soil 
GPR and/or electromagnetometry sampling and analysis and to avoid interferences. 
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Waste Site 

2607-E l2 

UPR-200-E-99 

200-E- 12 l 

200-E-292 

2607-E9 

2607-EF 

UPR-200-E-43 

UPR-200-E-89 

UPR-200-E-144 

200-E-l l 7 

200-E-297 

207-B 
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Table A-13. Field Survey Objectives Summary 

Location/Survey Category Survey Objectives 

Identify the location of discharge laterals at the head end 
of the western drain field; confirm the location of the 

Figure A-4 primary laterals at the head end of the eastern drain 

GPR and/or electromagnetometry field (secondary laterals also expected) for subseq uent 
subsurface soil sampling and analysis and to 
avoid interferences. 

Figure A-3 Provide systemati c beta/gamma radiological 

Systematic radiological survey 
measurements for the waste site footprint for subsequent 
so il sampling and analysis. 

B Tank Farms Group 

Figure A-9 Prov ide systematic beta/gamma rad iological 

Systematic radiological survey 
measurements for the waste site footprint for subseq uent 
so il sampling and ana lysis. 

Figure A-10 
Identify potential debris. 

GPR and/or electromagnetometry 

Figure A-13 Identify the location of discharge laterals at the head end 

GPR and/or electromagneto metry 
of the dra in field fo r subsequent subsurface soil sampling 
and analysis and to avoid interferences. 

Identi fy th e location of the drain field or other discharge 

Figure A-13 tenninus; if present, identify th e location of discharge 

GPR and/or e lectromagnetometry 
laterals at the head end of the drain field fo r subseq uent 
subsurface so il sampling and analysis and to 
avoid interferences. 

Appendix B, Figure B-1 Provide systemati c beta/gamma radio logica l 

Systematic radiological survey 
measurements for the waste site footprint fo r 
confirmation of expected conditions. 

Figure A-11 Provide systematic beta/gamma radiological 
measurements for the waste site footprint for subsequent 

Systematic radiological survey soil sampling and analysis. 

Figure A-12 Provi de systematic beta/gamma radiological 

Systematic radiological survey 
measurements for the waste s ite foo tprint for subsequent 
soi l sampling and analysis. 

B Plant Group 

In vestigate potential for an underground tank or 

Figure A-15 subsurface pipe! ines in a 9. I 111 (30 ft) rad ius around the 
surface risers, as achi evable around surface-level 

GPR and/or electromagnetometry infrastructure for subsequent subsurface so il samp ling and 
analysis and to avo id intetferences. 

Figure A- 16 Identify locations and approximate depth of debri s; 

GPR and/or electromagnetometry, 
provide systemati c beta/gamma radiological and XRF 
measurements for the waste site footprint for subseq uent 

systematic radiological survey, and subsurface so il sampling and analys is and to 
systematic XRF survey avoid interferences. 

Figure A-1 7 Provide systematic beta/gamma radiological 
measurements for the waste site foo tprint for subseq uent 

Systematic radi ological survey so il sampling and ana lysis. 
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Waste Site 

216-B-12 

216-B-59 

216-B-59B 

218-E-7 

2607-E3 

UP R-200-E-64 

UP R-200-E-69 

200-E-4 l 

200-E-56 

200-E-57 

200-E-293 

200-E-294 

2 16·C- 1 

216-C-2 
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Table A-13. Field Survey Objectives Summary 

Location/Survey Category Survey Objectives 

Figure A-22 Estimate lateral extent of subsurface contamination; 
identify location(s) of highest relative contamination for 

Resistivity subsequent soi l sampling and analysis. 

Figure A-23 Provide systematic XRF measurements for the waste site 

Systematic radio logical or systematic footprint for subsequent sub urface soil sampling and 
XRF survey analysis and to avoid interferences. 

Confirm locations of burial vau lts and presence/absence 
Figure A-15 of any other detectable subsurface anomalies in a 4.6 m 
GPR and/or electromagnetometry ( 15 ft) radius around each vau lt for subsequent subsurface 

soi l sampling and analysis and to avoid interferences. 

Figure A-22 Identify the location of discharge laterals at the head end 

GPR and/or electromagnetometry 
of the drain field for subsequent subsurface soil sampling 
and analysis and to avoid interferences. 

Figure A-18 Provide systematic beta/gamma radiologica l 

Systematic radiological survey 
measurements for the waste site footprint for subsequent 
so il sampling and ana lysis. 

Figure A-19 Provide systemat ic beta/gamma radiological 

Systematic radio logical survey 
measurements for the waste site footprint for subsequent 
soi l sampling and analysis. 

Hot Semiworks Plant Group 

Provide systematic beta/gamma rad iological 
Figure A-27 measurements for a 4.6 m (15 ft) wide corridor 
Systematic radio logical survey surrounding the surface ash layer for subsequent soil 

sampling and analysis. 

Confirm location of subsurface pipelines in a 4.6 m 
Figure A-25 (15 ft) radius around the waste ite location for 
GPR and/or e lectromagnetometry subsequent subsurface so il sampling and analysis and to 

avoid interferences. 

Confirm location of subsurface pipelines in a 4.6 m 

Figure A-25 (15 ft) radius around the waste site location, attempting to 

GPR and/or e lectromagnetometry 
identify the endpoints of the abandoned pipeline section 
for subsequent subsurface soi l sampling and analysis and 
to avoid interferences. 

Figure A-24 Provide systematic beta/gamma radiologica l 
Systematic radiological survey measurements for the residual slab for subsequent soil 
(after removal of soi l cover) sampling and ana lysis. 

Figure A-24 Provide systematic beta/gamma radiologica l 
Systematic radiological survey measurements for the residual slab for subsequent soi l 
(after removal of soil cover) sampling and ana lysis. 

Figure A-25 Estimate lateral extent of subsurface contaminat ion and to 
Resisti vity avoid interferences. 

Figure A-25 Confirm location of the injection well and influent 

GPR and/or e lectromagnetometry 
pipelines; estimate lateral extent of subsurface 
contamination for subsequent subsurface soil sampling 

and resistivity and analy is and to avoid interferences. 

A-55 



Waste Site 

2 16-C-6 

2 16-C-7 

2 16-C- I0 

2607-ES 

29 1-C-l 

200-E- l 3 

216-A-3 

2 16-A-9 

216-A- 10 

2 16-A-27 

2 16-A-45 

DOE/RL-2016-58, DRAFT A 
JULY 2018 

Table A-13. Field Survey Objectives Summary 

Location/Survey Category Survey Objectives 

Confirm crib boundaries and the location of the influent 
Figure A-25 pipeline; identi fy any di scharge laterals within the crib 

GPR and/or electromagnetometry foo tprint for subsequent subsurface so il sampling and 
analysis and to avo id interferences. 

Confirm crib boundaries and the location of the influent 
Figure A-24 pipeline; identify any di scharge laterals within the crib 

GPR and/or electromagnetometry foo tprint fo r subsequent subsurface so il sampling and 
analysis and to avo id in terferences. 

Estimate lateral extent of subsurface contaminati on; 
Figure A-25 ident ify locati on(s) of hi ghest relati ve contaminati on for 
Resisti vity subseq uent subsurface soil sampling and analysis and to 

avoi d interferences. 

Identify the locat ion of di scharge latera ls at the head end 

Figure A-24 of the dra in fie ld ; identify the locati on of the terminus of 
the d ischarge pi peline in the leaching trench fo r 

GPR and/or electromagnetometry subsequent subsurface soil sampling and analysis and to 
avo id interfe rences. 

Figure A-25 Confirm stack fo undati on and buri al trench locations fo r 
subsequent subsurface soil sampling and analysis and to 

GPR and/or e lectromagnetometry avo id interferences . 

PUREX Plant Group 

Figure A-29 Identify locati ons and approximate depth of debri s; 

GPR and/or e lectromagnetometry, 
provide systematic XRF measurements fo r the waste site 
footp ri nt for subsequent subsurface soil sampling and 

and systemati c XR F survey ana lysis and to avo id interferences. 

Identi fy the locati ons of di scharge laterals within the cri b 
Figure A-30 footprint; estimate latera l extent of subsurface 
GPR and/or electromagnetometry contamination; identi fy locati on(s) of highest relati ve 
and resisti vity contamination fo r subsequent subsurface soil sampling 

and analysis and to avo id interferences. 

Estimate latera l extent of subsu1iace contaminati on; 
Figure A-30 identify locati on(s) of highest relati ve contamination for 
Resisti vity subsequent subsurface so il sampling and analysis and to 

avoid interferences. 

Estimate lateral extent of subsurface contamination; 

Figure A-33 identi fy location(s) of hi ghest relati ve contamination; 

Resisti vity and systemati c 
prov ide systematic beta/gamma radi ological 
measurements for the waste site footprint for subsequent 

radiological survey subsurface soil sampling and analysis and to 
avoid interfe rences. 

Esti mate lateral extent of subsurface contamination ; 
Figure A-34 identify location(s) of hi ghest relati ve contaminati on for 
Resisti vity subsequent subsurface so il sampling and analysis and to 

avoid interfe rences. 

Estimate lateral ex tent of sub urface contaminati on; 
Figure A-33 identify location(s) of hi ghest relati ve contaminati on for 
Resistivity subsequent subsurface soil sampling and analysis and to 

avo id interferences. 
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Table A-13. Field Survey Objectives Summary 

Location/Survey Category Survey Objectives 

Identify the distribution box and di scharge lateral 
Figure A-32 locations at the head ends of both drain fie lds for 

GPR and/or electromagnetometry subsequent subsurface soil sampling and analysis and to 
avoid interferences. 

Figure A-32 Provide systematic beta/gamma radiological 
measurements for the waste site footprint for subsequent 

Systematic radiological survey so il sampling and analysis. 

Miscellaneous Group 

Figure A-35 

200-E BP GPR and/or electromagnetometry 
and systematic radiological survey 

200-E-53; Figure A-37 

UPR-200-E-50 Systematic radiological urvey 

UPR-200-E- l l 

UPR-200-E-10 
Appendix 8 , Fi gure B-1 

UPR-200-E-12 
Systematic radiological survey 

UPR-200-E-20 

UPR-200-E-33 

Figure A-19 
UPR-200-E-95 

Systematic radiological survey 

Appendix 8 , Figure B- 1 
U PR-200-E- l l 2 

Systematic radiological survey 

GPR 

PUREX 

UPR 

XRF 

ground-penetrating radar 

plutonium uranium extraction 

unplanned release 

x-ray flu orescence 

Identify locations and approx imate depth of debri s; 
provide beta/gamma radiological measurements for the 
waste site footprint for subsequent subsurface soi l 
samp ling and analysis and to avoid interferences. 

Provide systematic beta/gamma radiological 
measurements for the waste site footprint for subseq uent 
so il sampling and anal ysis. 

Provide systematic beta/gamma radiological 
measurements for the waste site footprint for subsequent 
soi l sampling and analysis. 

Provide systemat ic beta/ga mma radiologica l 
measurements for th e waste site footprint for subsequent 
so il sampling and analysis. 

Provide systematic beta/gamma radiological 
measurements for the waste site footprint for subsequent 
soil sampling and anal ysis. 

2 A3.3.2 Soil Sampling Locations 

3 Tables A-1 4 through A-19 and Figures A-2 through A-35 identify soil sample locations organized by 
4 200-EA- l OU group. The tables describe sampling targets as either an area of interest3 (AOI) or sample 
5 location. The locations and depths identified in these sampling designs are targets, and all reasonable 
6 efforts will be made to collect soil samples from the locations and depths described. Where sampling is 
7 limited by the potential for excessive radiological or chemica l hazards, physical safety, administrative 
8 restrictions, or other operational planning considerations, the locations or depth interva ls may be adjusted 
9 or eliminated in consideration of sampling objectives. In these instances, change control wi ll be managed 

l O in accordance with Section A2. l .6. If sample collection is limited by insufficient sample materia l for 
11 a given depth, this will be described in the field logbook and further corrective action is not required. 
12 Where sample co llection is limited by unexpected field conditions ( e.g., contamination levels above 

3 The area of interest provides the spatial area whe re random sample locations will be selected. 
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1 planned exposure limits or borehole refusal) , change control will be managed in accordance with 
2 Section A2.1.6 in consideration of field conditions and sampling objectives. 

3 A3.4 Sampling Methods 

4 This section describes the sampling methods that will be used in combination with the sampling strategies 
5 (Section A3.2) to accomplish the sampling objectives (Section A3.1). Sampling activities broadly include 
6 vadose zone soil sampling, field surveys, field screening measurements, and geophysical logging. 
7 Depending on the site-specific conditions, data needs, and target sampling depth, the following methods 
8 for vadose zone soil sampling will be used (methods are presented in general order of preference): 

9 • Surface soil samples will be collected using hand too ls. 

10 • Shallow subsurface samples may be collected using test pits or trenching. 

11 • All other subsurface soil samples will be collected with DPT or borehole drilling methods using the 
12 continuous coring method, as conditions allow. 

13 • In cases where continuous coring may not be possible, samples may be collected using split-spoon 
14 samplers, split-spoon-like devices driven by DPT, or core barrels advanced with conventional 
15 dri lling technology. 

16 These methods are most often used in chemical and radiological contaminant data collection; however, 
17 some methods may also be used to collect lithology, hydraulic property, contaminant mobility, and 
18 geochemical information. In all cases requiring vadose zone soil sampling, excavation permits will be 
19 obtained prior to any digging, and precautions will be taken to minimize dispersing contamination and 
20 risks from exposure. 

21 To ensure the usability of samples and data, sampling associated with this SAP will be performed in 
22 accordance with established sampling practices, procedures, and requirements pertaining to sample 
23 collection, sampling equipment, and sample handling. The OU project manager and other contractor 
24 managers are responsible for ensuring that all field procedures are fo llowed and that field sampling 
25 personnel are adequately trained to perfonn sampling activities under this SAP. 

26 Field sampling shall comply with HASQARD requirements (DOE/RL-96-68) for sample collection, 
27 collection equipment, and sample handling. 

28 For certain types of samples, preservation is required (Table A-12). Where applicable, preservatives are 
29 added to the collection bottles before their use in the field. The container types, preservatives, and 
30 volumes will be identified on the SAP and chain-of-custody form. This SAP defines a "sample" as a set 
31 of filled sample bottles for the purpose of beginning holding-time restrictions. 

32 Holding time is the maximum period allowed between sample collection and laboratory analysis 
33 (Table A-12). Exceeding required holding times could result in changes in constituent concentrations due 
34 to volatilization, decomposition, or other contaminant alterations. Required holding times depend on the 
35 constituent and are listed in analytical method compilations such as APHA/ A WW A/WEF, 2012, 
36 Standard Methods for the Examination of Water and Wastewater; and SW-846. Recommended holding 
37 times are also provided in HASQARD (DOE/RL-96-68) . 

38 
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Waste Site 

UPR-200-E-99 
(UPR-solid) 

Figure A-3 

216-A-l Crib 

Figure A-4 

216-A-6 Crib 

UPR-200-E-2 l 
(UPR-liquid) 

UPR-200-E-29 
(UPR-liquid) 

Figure A-2 

Table A-14. Soil Sampling Locations for 200-EA-1 OU Waste Sites in the A Tank Farms Group 

Areas oflnterest or 
Sampling Locations Target Sampling Depths•,b.c Sample Analyses• 

Potential Shallow Vadose Zone Contamination 

Contingency samples to be collected if At each location , collect standard SZ depth GEA, AEA, strontium-90, metals, 
radiological contaminat ion is detected during the intervals from the bottom of the stabili zation mercury, anions 
radio logical survey: material to 4.6 m ( I 5 ft) . 

• AO! # l : Co ll ect two random samples within 
the AOI.£ 

Potential Partia l- and Full-Thickness Vadose Zone Contamination 

AO! # I : Random location near the center of Location # I : Standard SZ depth intervals from Oto GEA, AEA, strontium-90, carbon- 14, 
the crib.r 4.6 m (0 to 15 ft) bgs; standard intermediate iodine-129, nickel-63 , technetium-99, 

DZ depth intervals from 4.6 to 15.2 m (15 to tritium, pH, metals, mercury, 
50 ft) bgs. hexavalent chromium, ani ons, cyanide, 

AO! #2: Random location near the inlet to the Location #2: Standard SZ depth intervals from Oto ammonia, VOA, SVOA, P AHs, 

crib (western side).r 4.6 m (0 to 15 ft) bgs. PCBs, TPH 

Location #4: Near the center of the crib, biased Location #4: Standard SZ depth intervals from Oto GEA, AEA, strontium-90, carbon- I 4, 
by resistivity results. 4.6 m (0 to 15 ft) bgs; j udgmental intermediate and iodine-129, nicke l-63, technetium-99, 

lower DZ depth intervals from 4.6 m (15 ft) bgs to tritium, pH, metal s, mercury, 
the groundwater table. hexavalent chromium, ani ons, cyanide, 

AO! #5: Random location on the northern side of AOls #5 and #6: Standard SZ depth interva ls from ammonia, VOA, SVOA, PAHs, 

the crib.£ 0 to 4.6 m (0 to 15 ft) bgs; judgmental PCBs, TPH 

AO! #6: Random location on the southern side of intermediate and lower DZ depth intervals from 

the crib.£ 4.6 m (15 ft) bgs sampling to the 
groundwater table. 

AO! #7: Random location on the southwest of AOls #7 and #8: Standard SZ depth interva ls from 
the crib.£ 0 to 4.6 m (0 to 15 ft) bgs. 

AO! #8: Random location on the northeast of 
the crib.£ 
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Waste Site 

216-A-18 
Trench 

Figure A-5 

2 16-A- 19 
Trench 

Figure A-5 

2 16-A-20 
Trench 

Figure A-5 

216-A-29 Ditch 

Figure A-6 

Table A-14. Soil Sampling Locations for 200-EA-1 OU Waste Sites in the A Tank Farms Group 
Areas oflnterest or 
Sampling Locations Target Sampling Depths•.b.c Sample Analyses' 

AOI #1: Random location outside of the AO! # I: Standard SZ depth intervals from Oto GEA, AEA, strontium-90, carbon-14, 
trench footprint. r 4.6 m (0 to 15 ft) bgs; one judgmental sample at iodine-129, nickel-63, technetium-99, 

6. 1 m (20 ft) bgs. tritium, pH, metals, mercury, 

AOI #2: Random location within the AOI #2: Standard SZ depth intervals from Oto hexava lent chromium, anions, cyanide, 

trench footprint.r 4.6 m (0 to 15 ft) bgs; standard intennediate ammonia, VOA, SVOA, PAHs, 

DZ depth intervals from 4.6 to 15 .2 m (15 to PCBs, TPH 

50 ft) bgs; judgmental lower DZ depth intervals 
from 15.2 m (50 ft) to the groundwater table. 

Location #3: To be si ted based on Location #3: Standard SZ depth intervals from 0 to GEA, AEA, strontium-90, carbon-14, 
resistivity resu lts. 4.6 m (0 to 15 ft) bgs; standard intermediate iodine-129, nickel-63, technetium-99, 

DZ depth intervals from 4.6 to 15 .2 m (15 to tritium, pH, meta ls, mercury, 
50 ft) bgs. hexavalent chromium, anions, cyanide, 

AOI #4: Random location to the north of boring AOI #4 and Location #5: Standard SZ depth ammonia, VOA, SVOA, PAHs, 

C3245 location.r intervals from 0 to 4 .6 m (0 to 15 ft) bgs. PCBs, TPH 

Location #5: Random location . 

Location #6 : To be sited based on Locati on #6: Standard SZ depth interva ls from Oto GEA, AEA, strontium-90, carbon-14, 
resistivity results . 4 .6 m (0 to 15 ft) bgs; standard intermediate iodi_ne-1 29, nickel-63, technetium-99, 

DZ depth intervals from 4.6 to 15 .2 m (15 to tritium, pH, metals, mercury, 
50 ft) bgs. hexava lent chromium, anions, cyanide, 

AOls #7 and #8: Random location within the AO Is #7 and #8: Standard SZ depth intervals from ammonia, VOA, SVOA, P AHs, 

overflow area .r 0 to 4.6 m (0 to 15 ft) bgs. PCBs, TPH 

AOI # 1: Random location near the head AOls # 1 and #2: Standard SZ depth intervals from GEA, pH, anions, cyanide, ammonia, 
(southwestern) end of the waste site.r 0 to 4.6 m (0 to 15 ft) bgs; standard intermedi ate AEA, tritium, VOA, SVOA, PAHs, 

AO! #2: Random location near the downstream DZ depth interva ls from 4.6 to 15 .2 m (15 to PCBs, pesticides,h TPH, metals, 

(northeastern) end of the waste site.r 50 ft) bgs. mercury, hexava lent chromium, 
technetium-99 , ni ckel-63, strontium-90 
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Waste Site 

216-A-30 Crib 

Figure A-7 

216-A-34 Ditch 

Figure A-5 

216-A-37-1 Crib 

Figure A-7 

Table A-14. Soil Sampling Locations for 200-EA-1 OU Waste Sites in the A Tank Farms Group 

Areas of Interest or 
Sampling Locations Target Sampling Depths•,h,< Sample Analyses• 

Location #E 1: To be sited in the middle of the Location # l : Standard SZ depth intervals from 0 to GEA, AEA, strontium-90, carbon-14, 
crib, biased by resistivity survey results. 4.6 m (0 to 15 ft) bgs; judgmental intermediate and iodine-129, nickel-63 , technetium-99, 

lower DZ depth intervals from 4.6 m (15 ft) bgs tritium, pH, metals, mercury, 
sampling to the groundwater table. hexavalent chromium, anions, cyanide, 

AO! #2: Random location near the crib AOI #2 and Location #3: Standard SZ depth am monia, VOA, SVOA, PAHs, 

distribution box.r intervals from 0 to 4.6 m (0 to 15 ft) bgs; PCBs, TPH 

Location #3: Inside the eastern end of the crib judgmental intermediate and lower DZ depth 

(biased by resistivity survey results). intervals from 4.6 m ( 15 ft) bgs sampling to 
61.0 m (200 ft) bgs 

AOI #4: Random location near boring C5941 _r AOI #4: Standard SZ depth intervals from Oto 
4.6 m (0 to 15 ft) bgs. 

AOI #9: Random location near the former Location #9: Standard SZ depth intervals from GEA, AEA, stronti um-90, carbon- I 4, 
discharge from 200-E- 166-PL/head end 0 to 4.6 m (0 to 15 ft) bgs; standard intermediate iodine-129, nickel-63 , technetium-99 , 
of 2 I 6-A-34f DZ depth intervals from 4.6 to 15.2 m (15 to tritium, pH, metals, mercury, 

50 ft) bgs. hexavalent chromium, anions, cyanide, 

AOI # 10: Random location near the former AOI # 10: Standard SZ depth intervals from Oto ammonia, VOA, SVOA, PAHs, 

trench junction.r 4.6 111 (0 to 15 ft) bgs. PCBs, TPH 

AOI #5: Random location near boring C4106.r AOis #5, #6, and #7: Standard SZ depth intervals GEA, pH, anions, cyanide, ammonia, 

AO I #6: Random location near the midpoint of from Oto 4.6 111 (0 to 15 ft) bgs; judgmental AEA, tritium, VOA, SVOA, PAHs, 

the crib.r intermediate and lower DZ depth intervals PCBs, pesticides,h TPH, metals, 
from 4.6 m ( 15 ft) bgs sampling to the mercury, hexavalent chromium, 

AO! #7: Random location near the northwestern groundwater table. technetium-99, nickel-63 , strontium-90 
end of the crib.g 

AO! #8: Random location between AOis #5 AOis #8 and #9: Standard SZ depth intervals from 
and #6.s 0 to 4.6 m (0 to 15 ft) bgs. 

AO! #9: Random locat ion between AOis #6 
and #7 .£ 
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Waste Site 

216-A-37-2 Crib 

Figure A-7 

216-A-40 
Retention Basi n 

Figure A-8 

216-A-41 Crib 

200-E-276-PL 
(pipeline) 

Figure A-8 

Table A-14. Soil Sampling Locations for 200-EA-1 OU Waste Sites in the A Tank Farms Group 
Areas oflnterest or 
Sampling Locations Target Sampling Depths"·b,c Sample Analyses< 

Location # 10: To be sited near the middle of the Location # I 0: Standard SZ depth intervals from GEA, pH, anions, cyanide, ammonia, 
crib, biased by resistivity survey results. 0 to 4.6 m (0 to 15 ft) bgs; judgmental AEA, tritium, VOA, SVOA, PAHs, 

intermediate and lower DZ depth intervals PCBs, pesticides,11 TPH, metal s, 
from 4.6 m (15 ft) bg sampling to the mercury, hexavalent chromium, 
groundwater table. technetium-99, nickel-63 , strontium-90 

Location # 11 : To be sited at the eastern end of Location # 11 : Standard SZ depth intervals from 
the crib, biased by resistivity survey results. 0 to 4 .6 m (0 to 15 ft) bgs; judgmental 

intermediate and lower DZ depth intervals from 
4.6 m ( 15 ft) bgs sampling to 6 1.0 m (200 ft) bgs. 

Locations # 12 and # 13: Random locations. Locations # 12 and # 13 : standard SZ depth 
intervals from Oto 4.6 S (0 to 15 ft) bgs. 

AOI # I : Random location near the middle of AOI # 1: Standard SZ depth intervals from 0 to GEA, AEA, strontium-90, carbon-14, 
the site.r 4 .6 m (0 to 15 ft) bgs; standard intermediate iodine-I 29, nickel-63 , technetium-99, 

DZ depth interval from 4.6 to 15.2 m (4.6 to tritium, pH, metals, mercury, 
50 ft) bgs. hexavalent chromium, anions, cyanide, 

AO! #2: Random location near the northern end AOI #2: standard SZ depth intervals from Oto ammon ia, VOA, SVOA, PAHs, 

of the site (former unlined area).r 4.6 m (0 to 15 ft) bgs; one judgmental sample at PCBs, TPH 

6.1 m (20 ft) bgs. 

Location #3: Under the south em end of Location #3: One judgmental sample at 6.1 m 
the site/buried debris area (angled (20 ft) bgs. 
penetration expected). 

AO! #4: Random location near the AOis #4 and #5: Standard SZ depth intervals from 
pump caisson.r 0 to 4.6 m (0 to 15 ft) bgs; one judgmental sample 

AO! #5: Random location near the at 6.1 m (20 ft) bgs. 

diversion box .r 

AOI #6: Random location near the middle of AOI #6: Standard SZ depth intervals from Oto GEA, AEA, strontium-90, carbon- I 4, 
the crib. r 4.6 m (0 to 15 ft) bgs; one judgmental sample at iodine-I 29, nickel-63 , technetium-99 , 

6.1 m (20 ft) bgs. tritium, pH, metals, mercury, 

AOI #7: Random location near the inlet to the AOI #7: Standard SZ depth intervals from Oto hexavalent chromium, ani ons, cyanide, 

crib (southeast side).r 4.6 m (0 to 15 ft) bgs. ammonia, VOA, SVOA, PAHs, 
PCBs, TPH 
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Waste Site 

UPR-200-E-66 
(UPR-soli d) 

Fi gure A-2 

216-A-42 
)> 

I 
(j) 

Retention Basi n 
w 

200-E-262-PL 
(pipeline) 

Figure A-2 

Table A-14. Soil Sampling Locations for 200-EA-1 OU Waste Sites in the A Tank Farms Group 

Areas of Interest or 
Sampling Locations Target Sampling Depths•,b,e Sample Analyses• 

AO! # I : Random locati on near the 2 16A42D AOis # I to #3: Collect standard SZ depth interva ls GEA, AEA, strontium-90, ni ckel-63 , 
di version box, after remova l of the box .r fro m di rectl y below stab ilizati on material to 4.6 m technetium-99, triti um, pH, meta ls, 

AOI #2: Random location to the so uth west of th e ( 15ft)bgs. mercury, hexava lent chromium, ani ons, 

216A42D di version box, after removal of cyanide, ammoni a, SVOA, PAHs, 

th e box.r PCBs, TPH 

AOI #3: Random location to the north east of the 
2 I 6A42D di version box, after removal of 
the box. r 

AO I #9: Random location near the 2 I 6A42D AO! #9: Standard SZ depth intervals from Oto GEA, AEA, strontium-90, nickel-63 , 
diversion box, after removal of the box .r 4.6 m (0 to 15 ft) bgs; standard intermed iate technetium-99, tritium, pH, metals, 

DZ depth interva ls fro m 4 .6 to 15 .2 m ( 15 to mercury, hexava lent chromium, ani ons, 
50 ft) bgs. cyanide, ammoni a, SVOA, PAHs, 

AOI # I 0 : Remove cover blocks and sample AOI # 10: Coll ect concrete coring; standard SZ PCBs, TPH 

random location near the 200-E-263-PL depth interva ls from 3.0 to 4.6 m ( l Oto 15 ft) bgs; 
connection with the basin .r standard intermedi ate DZ depth intervals from For concrete cores, GEA and 

4.6 to 15.2 m (15 to 50 ft) bgs. AEA onl y 

AOI # 11 : Random locati on near the AOI # 11 : Standard SZ depth intervals from Oto 
200-E-262-PL connections on the south western 4.6 m (0 to 15 ft) bgs; standard intermed iate 
side of the basin .r DZ depth intervals from 4 .6 to 15 .2 m ( 15 to 

50 ft) bgs. 

AO! # 12: Remove cover blocks and sample AOI # 12: Co ll ect concrete coring; standard SZ 
random location wi thi n the 2 16-A-42 basin .r depth interva ls fro m 3.0 to 4.6 m ( 10 to 15 ft) bgs; 

standard intermedi ate DZ depth intervals from 
4.6 to 15.2 m (I 5 to 50 ft ) bgs. 
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Table A-14. Soil Sampling Locations for 200-EA-1 OU Waste Sites in the A Tank Farms Group 
Areas of Interest or 

Waste Site Sampling Locations Target Sampling Depths•,b,c Sample Analyses• 

2607-El2 AO ! #3: Random location near seepage pit. r AOis #3 to #5: Collect judgmental samples at base GEA, SVOA, P AHs, TPH, PC Bs, 
septic system AOI #4 : At western drain field, randomly select of structure (- 2.1 111 [- 7 ft] bgs) and from 0.9 m pesticides, metal s, mercury, anions 

one location within a trench along first lateral (3 ft) fwiher below. 

Figure A-4 and across sublaterals.r 

AO! #5: At eastern drain field , randomly select 
one location within a trench across main line at 
the first laterals. r 

Contingency sa mpling: In the event that Contingency sampling: For each location , collect 
nonsanitary di scharges are indicated at any of the standard SZ depth interval s from the bottom to the 
di scharge features, then randomly select two structure (-2.1 m [- 7 ft] bgs) to 4.6 m ( 15 ft) bgs. 
locations at each di scharge feature where 
non sanitary di scharges were indicated . 

2607-EA Location# 8: At th e cesspit/dry well. Location #8: Standard SZ depth intervals from the GEA, SVOA, PAH s, TPH, PCBs, 
septic system bottom of the structure (- 2 .1 m [- 7 ft] bgs) to pesticides, metals, mercury, anion s 

4 .6 m (15 ft) bgs. 

Figure A-8 Contingency sampling: In the event that Contingency sampling: For each location, collect 
non sanitary di scharges are indicated at the standard SZ depth interva ls from Oto 4.6 m 
cesspit, then randoml y select two locations ( 15 ft) bgs. 
within 6. 1 m (20 ft) of the cesspit. 

a. Section A3.2.3 provides the standard SZ depth interva ls. Site-specific sa111ple designs may restrict sa111ple col lection to a subset of these intervals. 

b. Section A3.2.4 provides the standard inter111ediate DZ depth intervals. Site-specific sa111ple de igns 111ay restrict sample collection to a subset of these interva ls. 

c. For judgmental sampling in the DZ, eight samples will be coll ected at di scretionaril y selected locations as described in Section A3.2.4. 

cl . Ana lyti ca l 111ethods are li sted in descending order of priority. If insufficient sa111ple volu111e is ava il able for all planned analyses, analysis will be requested based on priority 
and avai lable volume. Attempts will be made to collect at least every other sampl e of lower priority analytical groups. 

e. Supp lemental analyses and testing for soil properties and attenuation/transport evaluations are not li sted. See Sections 2.2.2, 3.4.8, and 3.4.9 in the work pl an for additi onal 
detail s and guidance. 

f. Location shown on the fi gure represents the center point of the AOI. Sa111p ling location s for the AO I wi ll be randomly selected within 6. 1 111 (20 ft) of this location . 

g. Location shown on the fi gure represents the genera l location of the AO I. Sa111p ling locations for the AO I will be rando111ly selected within the area described . 

h. Pesticide analysis will be requested on ly for sa111ples collected fro111 0 to 4.6 m (0 to 15 ft) bgs. 
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Table A-14. Soil Sampling Locations for 200-EA-1 OU Waste Sites in the A Tank Farms Group 

Waste Site 
Areas of Interest or 
Sampling Locations 

AEA alpha energy analysis 

AOI area of interest 

bgs below ground surface 

DZ deep zone 

GEA gamma energy analys is 

PAH po lycyclic aromati c hydrocarbon 

PCB 

sz 
SVOA 
TPH 

UPR 
VOA 

Target Sampling Depths•·h,c 

polychlorinated biphenyl 

shallow zone 

semivolatile organi c analysis 

total petro leum hydrocarbons 

unpl anned release 

volati le organi c ana lysis 

Sample Analyses• 
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Waste Site 

200-E-1 2 1 
(UPR-so lid) 

Figure A-9 

200-E-292 
dumping area 

Figure A-10 

UPR-200-E-89 
(UPR-solid) 

Figure A- 11 

Table A-15. Soil Sampling Locations for 200-EA-1 OU Waste Sites in the B Tank Farms Group 

Areas of Interest or Sampling Locations Target Sampling Depths•,b Sample Analyses<·" 

Potential Shallow Vadose Zone Contamination 

Locations # 1 to # 10: Randoml y determined Locations # 1 to # I 0: Collect one judgmental GEA, AEA, strontium-90, 
locati ons on a systematic grid wi thin the area on the sample between Oto 1.5 111 (0 to 5 ft) bgs, bi ased metals, mercury, ani ons 
east side of Baltimore Avenue. by radio logical fi e ld screening. 

Locati on # 11 : Randoml y determined locations on Location # 11 : Standard SZ depth intervals from 
a systematic grid wi thin the area on the east side of 0 to 4 .6 m (0 to 15 ft) bgs. 
Baltimore Avenue. 

Locati ons # 12 to #22: Randoml y determ ined Locations # 12 to #22: Coll ect one j udgmental 
locati ons on a systemati c grid wi thin th e area on th e sample between Oto 1.5 111 (0 to 5 ft) bgs, bi ased 
west side of Baltimore Avenue. by rad io logica l fie ld screening. 

Location #23: Randoml y determ ined locations on Location #23: Standard SZ depth in tervals fro m 
a systemati c grid within the area on the west side of 0 to 4 .6 m (0 to 15 ft) bgs. 
Baltimore Avenu e. 

Locati on # 1: Randoml y determin ed locati ons on Locati on # 1: Standard SZ depth intervals from GEA, metals, mercury, 
a systemati c grid in debris pit. 0 to 4.6 m (0 toS 15 ft) bgs. hexava lent chromium, SVOA, 

Locati ons #2 th rough # 10: Randomly determined Locations #2 to # 10: Co llect one j udgmenta l P AHs, TPH, PCBs, VOA, 

locati ons on a systemat ic grid in debri s pit. sample fro m nati ve materia l di rectly below any pesticides, ani ons 

debris located 

Location # 11: Randomly determined locations on Location # 11 : Standard SZ depth intervals from 
a systematic grid in debri s pit. 0 to 4 .6 m (0 to 15 ft) bgs. 

Location # 1: Randoml y determin ed locations on Location # 1: Standard SZ depth intervals from GEA, AEA, strontium-90, 
a systemati c grid wi thin the site boundaries. 0 to 4.6 m (0 to 15 ft) bgs. meta ls, mercury, ani ons 

Locati ons #2 th rough # I 0: Randomly determined Locati ons #2 th rough # I 0: Co llect one j udgmenta l 
locations on a systemati c grid within th e sample between 0 to 1.5 111 (0 to 5 ft) bgs, biased 
si te boundaries. by radi ological fie ld screening. 

Locat ion # 11: Randoml y determined locati ons on Locati on # 11 : Standard SZ depth interva ls from 
a systematic grid within th e site boundaries. 0 to 4 .6 m (0 to 15 ft) bgs. 
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Waste Site 

UPR-200-E- 144 
(U PR-solid) 

Figure A- 12 

2 16-8-51 
french drain 

Figure A-1 3 

2607-E9 
septi c system 

Figure A-1 3 

2607-EF 
septic system 

Figure A- 13 

Table A-15. Soil Sampling Locations for 200-EA-1 OU Waste Sites in the B Tank Farms Group 

Areas of Interest or Sampling Locations Target Sampling Depths',b Sample Analysesc.c1 

Location #1: Randoml y determined locations on Locati on # 1: Standard SZ depth interva ls from GEA, AEA, stronti um-90, 
a systematic grid on soil pile. 0 to 4.6 m (0 to 15 ft) bgs. metals, mercury, an ions 

Locat ions #2 through # 11 : Random ly determined Locations #2 through #10: Coll ect one judgmental 
locations on a systemati c grid on soil pil e. sample between Oto 1.5 m (0 to 5 ft) bgs, biased 

by radio logical fie ld screening. 

Location # 12: Randomly determ ined locations on Locati on # 12: Standard SZ depth intervals from 
a systemati c grid on soil pil e. 0 to 4.6 m (0 to 15 ft) bgs . 

Potential Partial-Thickness Vadose Zone Contamination 

AOI # l : Random locati on near the french dra in .< AO! # I : Standard SZ depth intervals fro m Oto GEA, AEA, strontium-90,, 
4.6 m (0 to 15 ft) bgs; standard intermed iate iodin e-129, ni ckel-63, 
DZ depth intervals fro m 4.6 to 15.2 m (15 to techn etium-99, tri ti um pH, 
50 ft) bgs. metals, mercury, hexava lent 

AO! #2: Random locati on near the inl et .< AOI #2: Standard SZ depth intervals fro m Oto chromium, ani ons, cyanide, 

4.6 m (0 to 15 ft) bgs; standard intermediate ammoni a, VOA, SVOA, PAHs, 

DZ depth intervals fro m 4.6 to 15.2 m (15 to PCBs, TPH 

50 ft) bgs. 

AO! #3: Randoml y select two locations withi n AOI #3: Standard SZ depth intervals fro m the GEA, SVOA, PAHs, TPH, 
a trench near th e first lateral and the main line." di scharge point to 4.6 m ( 15 ft) bgs. PCBs, pesti cides, meta ls, 

Contingency sampling: In th e event th at nonsanitary Contingency sampling: For each location, co llect mercury, anions 

discharges are indicated at th e drain fie ld, then standard SZ depth interva ls from Oto 4.6 m 
randomly select two locations within the dra in fie ld. ( 15 ft) bgs. 

AO I #4: Random ly select one location within a AOI #4: Standard SZ depth intervals fro m the GEA, SVOA, PAHs, TPH , 
trench along location of first latera l fro m mai n line discharge point to 4.6 m (1 5 ft) bgs. PCBs, pesticides, meta ls, 
(if no drain fie ld is located, define AOI as th e mercury, anwns 
terminal end of th e discharge pipe fro m the 
septic tank) .< 

Contingency sampling: In the event th at nonsani tary Contingency sampling: For each location, collect 
discharges are indicated at the dra in fie ld, th en standard SZ depth intervals from 0 to 4.6 m 
randomly select two locations within the dra in fie ld. ( 15 ft) bgs. 
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Table A-15. Soil Sampling Locations for 200-EA-1 OU Waste Sites in the B Tank Farms Group 

Waste Site Areas of Interest or Sampling Locations Target Sampling Depths•,b Sample Analysesc.d 

a. Secti on A3.2.3 provides the standard SZ depth interva ls. Site-specifi c salllple designs lllay restr ict salllple coll ecti on to a subset of these interval s. 

b. Section A3.2.4 provides the standard intennedi ate DZ depth interva ls. S ite-specifi c sa tllple de igns tllay restric t sampl e coll ection to a subset of these interva ls. 

c. Analyti cal methods are listed in descending order of priority. If insuffi cient salllple vo lullle is available for all planned ana lyses, analys is will be reques ted based o n pri ority 
and ava il able volutlle. Attetllpts wi ll be tllacle to collect at least every other salllple o f lower priority analytica l groups. 

cl . Suppl clllental ana lyses and testing fo r so il properties and attenuati on/transport evaluations are not li sted. See Sections 3.4.8 and 3.4.9 in the work pl an for additional deta il s 
~ and guidance. 
0) 
o, e. Location shown on the fi gure represents the center poin t of the AOI. Salllpling locations fo r the AOI will be randotllly selected within 6. 1 m (20 ft) of this location. 

AEA alpha energy analys is PCB = polychlo rina ted bipheny l 

AO I area of interest SVOA = semi volatile organic analyte 

bgs below ground surface sz sha ll ow zone 

DZ deep zone TPH total petroleum hydrocarbon 

GEA gamma energy analys is UPR unpl ann ed release 

PAH po lycyc lic aromatic hydrocarbon VOA volatile organic analyte 
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Waste Site 

200-E-26 
(UPR-liquid) 

Figure A-14 

200-E- l 17 
(UPR-solid) 

Figure A-15 

200-E-297 
dumping ground 

Figure A-16 

Table A-16. Soil Sampling Locations for 200-EA-1 OU Waste Sites in the B Plant Group 

Areas oflnterest or Sampling Locations Target Sampling Depths•,h.c 

Potential Shallow Vadose Zone Contamination 

Location # 1: Randomly determined locations on Location # 1: Standard SZ depth intervals from 
a systematic grid within the site b0tmdaries. 0 to 4.6 m (0 to 15 ft) bgs. 

Locations #2 through #9: Randoml y determined Locations #2 through #9: Collect judgmental 
locations on a systemati c grid within the samples at 0.9 m (3 ft) bgs and 4.6 m ( 15 ft) bgs. 
site boundaries. 

Location # 10: Randoml y determined locat ions on Location # 10: Standard SZ depth intervals from 
a systematic grid within the site boundaries. 0 to 4.6 m (0 to 15 ft) bgs. 

AOI # 1: Random location near ri ser or side of AO ls # 1 and #2: Standard SZ depth intervals 
any apparent subsurface feature identifi ed by from Oto 4.6 m (0 to 15 ft) bgs. 
geophysical surveys. r 

AOI #2: Random location near second riser or 
opposite s ide of any apparent subsurface feature 
identifi ed by geophysical surveys.r 

Location #3: To be sited based on resistivity or other Location #3: Standard SZ depth intervals from 
geophysical survey results. 0 to 4 .6 m (0 to 15 ft) bgs; judgmental 

intermediate and lower DZ depth intervals from 
4.6 m (15 ft) bgs to the groundwater table. 

Locations # 1 through # 10: Randoml y selected on Locations # 1 through # I 0: Co llect one 
a systematic grid within the area of potential judgmental sample from native material directly 
anomalies (ind ications of surface contamination below any debri s located or at 0.9 m (3 ft) bgs if 
and/or subsurface debris) identified by field surveys no debris is identified. 
(locations to be identifi ed following surveys). For 
any transite encountered , remove and dispose prior to 
waste site sampling. 

Locations # 11 and # 12: Randomly selected on Locations # 11 and # 12: Standard SZ depth 
a systematic grid- withi n the area of potential intervals from 0 to 4 .6 m (0 to 15 ft) bgs. 
anomali es (indications of surface contamination 
and/or subsurface debris) identified by field surveys 
(locations to be identified following surveys). For 
any transite encountered, remove and dispose prior to 
waste site sampling. 

Sample Analyses"·e 

SVOA, PAHs, TPH, PCBs, 
VOAs 

GEA, AEA, pH, SVOA, PAHs, 
TPH , metals, mercury, anions 

GEA, meta ls, mercury, 
hexavalent ch romium, SVOA, 
P AHs, TPH, PCBs, VOA, 
pesticides, an ions 
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Waste Site 

207-B 
Retention Basin 

Figure A-1 7 

UPR-200-E-64 
(UPR-so lid) 

Figure A-1 8 

Table A-16. Soil Sampling Locations for 200-EA-1 OU Waste Sites in the B Plant Group 

Areas of Interest or Sampling Locations Target Sampling Depths•,b,c 

AO! # 1: Random location outside basin by eastern AO! # 1: Standard SZ depth intervals from Oto 
outfl ow. r 4.6 m (0 to 15 ft) bgs. 

AOI #2: Random locati on near th e south west comer AOis #2 through #4 and Locati on #5: Collect 
of th e northern basin (near inflow).r concrete coring; standard SZ depth intervals 

fro m beneath concrete to 4.6 111 (15 ft) bgs. 
AO! #3: Random locati on near th e north west corn er 
of the southern basi n (near infl ow).r 

AOI #4: Random locati on near crack or seam in 
northern basin , prefen- ing no1i heast corn er area.r 

Locati on #5: Random locati on near crack or seam in 
southern basin .r 

AOI #6: Random locati on in the northeast stabili zed AOI #6: Standard SZ depth intervals fro m Oto 
area outside basin.r 4.6 m (0 to 15 ft) bgs. 

Locations # 1 and #2: Randoml y determined Locations # 1 and #2: Standard SZ depth 
locations on a systematic grid in site area east of interva ls from Oto 4 .6 m (0 to 15 ft) bgs. 
200-E-2 17-PL (excluding 216-B-64 concrete roof). 

Locati ons #3 through #5: Randomly determined Locations #3 th rough #5: Coll ect one 
locations on a systematic gri d in site area east of judgmental sample biased by fi eld rad iological 
200-E-2 17-PL (excluding 2 16-B-64 concrete roof) . measurements or directl y below 

stabil izati on materi al. 

Locati ons #6 and #7: Randomly determined Locations #6 and #7: Standard SZ depth 
locations on a systemati c grid in site area east of in tervals from Oto 4 .6 111 (0 to 15 ft) bgs. 
200-E-2 17-PL (excluding 2 16-8-64 concrete roof). 

Locations #8 through # 11: Randoml y determined Locati ons #8 through # 15: Co llect one 
locati ons on a systemati c grid in site area east of judgmental sample biased by fi eld 
200-E-2 17-PL (excluding 216-B-64 concrete roof). radiological measurements or directl y below 

Locations # 12 th rough # 15: Randomly determined stabi I izati on materi al. 

locations on a systemati c grid in the site area west 
of 200-E-2 17-PL. 

Sample Analyses"•• 

GEA, AEA, strontium-90, 
ni ckel-63 , technetium-99, tri tium, 
pH, metals, mercury, hexava lent 
chromium, anions, SVOA, and 
PAHs 

For concrete cores, GEA and 
AEA onl y 

GEA, AEA, strontium-90, 
metals, mercury, anions 
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Table A-16. Soil Sampling Locations for 200-EA-1 OU Waste Sites in the B Plant Group 

Waste Site Areas of Interest or Sampling Locations Target Sampling Depths'·b.c 

Locations # 16 and # 17: Randomly determined Locations # 16 and # 17: Standard SZ depth 
locations on a systematic grid in the site area west intervals from Oto 4.6 m (0 to I 5 ft) bgs. 
of 200-E-217-PL. 

Locations # 18 through #22: Randomly determined Locations # 18 through #25: Collect one 
locat ions on a systemat ic grid in the site area west judgmental sample biased by field 
of 200-E-217-PL. radiological measu rements or directly below 

Locations #23 through #25: Randoml y determined stabilization material. 

locations on a systematic grid in the northern site area 
along 200-E-160-PL. 

Locations #26 through #27: Randoml y determined Locations #26 and #27: Standard SZ depth 
locations on a systematic grid in the no1ihern site area intervals from Oto 4.6 111 (0 to 15 ft) bgs. 
along 200-E-160-PL. 

Locations #28 through 34: Randoml y determined Locations #28 through #34: Collect one 
)> locations on a systematic grid in the northern site area judgmental sample biased by field 

I 

---J _. along 200-E-160-PL. radiological measurements or directly below 
stabilization material. 

Location #35: Place one sample location at Location #35: Collect one judgmental sa mple 
swap riser. biased by radiological measurements or directly 

below stabilization material. 

UPR-200-E-69 Transect # 1 through #3: Randoml y sample three Locations # 1 and #9: Standard SZ depth 
(UPR-liquid) transects across the rail line for a total of nine intervals from Oto 4.6 m (0 to 15 ft) bgs. 

sample locations. Locations #2 through #8: Collect one judgmental 
Figure A-19 sample from so il directly below any 

stabilization material. 

AOls # 10 and # 11: Collect samples at two AO!s at AO!s # 10 and # I 1: Collect one judgmental 
areas of highest activity based on rad surface survey. r sample from so il directly below any 

stabi I ization material. 

Transect #4: Sample one biased transect situated Locations # 12 and # 13 : Standard SZ depth 
at the tunnel entrance for a tota l of three interva ls from Oto 4 .6 m (0 to 15 ft) bgs. 
sample locations. Location # 14: Collect one judgmental sample 

from soil directly below any 
stabilization material. 

Sample Analyses"·• 

GEA, AEA, strontium-90, 
metals, mercury, anions 
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Table A-16. Soil Sampling Locations for 200-EA-1 OU Waste Sites in the B Plant Group 

Waste Site Areas of Interest or Sampling Locations Target Sampling Depths"·"·' 

Potential Partial- and Full-Thickness Vadose Zone Contamination 

200-E-142 Trench #4: Along slab. Trench #4: Standard SZ depth intervals from 
depression 0 to 4.6 111 (0 to 15 ft) bgs at two randomly 

selected locations within the trench footprint; 

Figure A-15 judgmental SZ depth intervals from visually 
stained soil or concrete up to 1.5 111 (5 ft) bgs. 

Locations #3 through # I 0: Up to eight discrete Locations #3 through # 10: Collect one 
samples from beneath concrete slab edge at the judgmental sample at each location between 
former washing station location; and from the 0 to 1.5 111 (0 to 5 ft) bgs, where soils are 
concrete slab at the former washing station location. visua ll y stained . 

216-8-2-1 Ditch Location # lA: At - 243.8 m (800 ft) from the head Location # IA: Standard SZ depth intervals from 
end of the ditch. 0 to 4.6 m (0 to 15 ft) bgs;judgmental 

Figures A-20 intermediate and lower DZ depth intervals from 

and A-21 4.6 m ( 15 ft) bgs to the groundwater table. 

AOI #2: Random location near the head end of AOis #2, #3, and # 18: Standard SZ depth 
the ditch. r intervals from Oto 4.6 m (0 to 15 ft) bgs; 

AOI #3: Random location near the midpoint of 
standard intermediate DZ depth intervals from 

the ditch. r 
4.6 to 15 .2 m (I 5 to 50 ft) bgs. 

AO I # 1 B: Random location near the downstream end 
of the ditch .r 

216-8-2-2 Ditch AO! #4: Random location near the downstream end AO! #4: Standard SZ depth intervals from 
of the waste site. r 0 to 4 .6 m (0 to 15 ft) bgs; standard intermediate 

Figure A-20 DZ depth intervals from 4.6 to 15.2 m (15 to 
50 ft) bgs. 

AO! #5: Random location near the upstream end of AO! #5: Standard SZ depth intervals from Oto 
the waste site. r 4.6 m (0 to 15 ft) bgs. 

216-8-2-3 Ditch AO! #6: random location near the head end of the AO! #6: Standard SZ depth intervals from 
waste site.r 0 to 4.6 m (0 to 15 ft) bgs; standard intermediate 

Figure A-20 DZ depth intervals from 4.6 to 15.2 m ( 15 to 
50 ft) bgs. 

AO! #7: Random location near the downstream end AO! #7: Standard SZ depth interva ls from 0 to 
of the waste site.r 4.6 m (IO to 15 ft) bgs. 

Sample Analyses"·• 

Meta ls, mercury, SVOA, PAHs, 
TPH, VOA, pH 

GEA, AEA, strontium-90, 
nickel-63 , tech netium-99, tritium, 
pH, metals, mercury, hexavalent 
chromium, anions, ammonia, 
cyanide, SVOA, PAHs, PC8s, 
VOA, pesticidesg 

GEA, AEA, strontium-90, 
nickel -63 , technetium-99 , tritium, 
pH, metals, mercury, hexavalent 
chromium, anions, ammonia, 
cyanide, SVOA, P AHs, PC8s, 
VOA, pesticidesg 

GEA, AEA, strontium-90, 
nickel-63 , technetium-99 , tritium, 
pH, metals, mercury, hexava lent 
ch romi um, an ions, ammonia, 
cyanide, SVOA, PAHs, PC8s, 
VOA, pesticides£ 
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Waste Site 

216-B-I0A Crib 

Figure A- 15 

216-B-10B Crib 

Figure A-15 

2 16-B-12 Cri b 

Figure A-22 

Table A-16. Soil Sampling Locations for 200-EA-1 OU Waste Sites in the B Plant Group 

Areas of Interest or Sampling Locations Target Sampling Deptbs•.b.c 

AO! #5: Random location near the middle of AOI #5: Standard SZ depth intervals from Oto 
the crib. r 4.6 m (0 to 15 ft) bgs; judgmental intermediate 

and lower DZ depth intervals from 4.6 (15 ft) to 
the groundwater table. 

Locations #6: Random location. Location #6: Standard SZ depth intervals from 
0 to 4.6 m (0 to 15 ft) bgs. 

AOJ #7: Random location near the middle of AOJ #7: Standard SZ depth intervals from Oto 
the crib. r 4.6 m (0 to 15 ft) bgs; standard intermediate 

DZ depth intervals from 4.6 to 15.2 m ( 15 to 
50 ft) bgs. 

Location #8: Random location. Location #8: Standard SZ depth intervals from 
0 to 4.6 m (0 to 15 ft) bgs. 

Location # 1: To be sited based on resistivity resu lts. Location # I: Standard SZ depth intervals from 
0 to 4 .6 m (0 to 15 ft) bgs; judgmental 
intermediate and lower DZ depth interva ls from 
4.6 m ( 15 ft) bgs to the groundwater tab le. 

AOI #2: Random location near boring C3246.r AOJs #2 through #4 : Standard SZ depth intervals 
from 0 to 4.6 m (0 to 15 ft) bgs; judgmental 
intermediate and lower DZ depth interva ls from AOI #3: Random location in the southern end of 

the crib.h 4.6 to 30.5 m (15 to I 00 ft) bgs. 

AO! #4: Random location in the northern portion of 
the crib.h 

Sample Analyses"·' 

GEA, AEA, carbon-14 , 
iodine-129, nickel-63 , 
strontium-90, technetium-99, 
tritium, pH, metal s, mercury, 
hexavalent chromium, anions, 
ammonia, cyanide, VOA, SVOA, 
PAHs, TPH 

GEA, AEA, carbon- I 4, 
iodine-129, nickel-63 , 
strontium-90, technetium-99, 
tritium, pH, metals, mercury, 
hexava lent chromium, anions, 
ammonia, cyanide, VOA, SVOA, 
PAHs, TPH 

GEA, AEA, carbon-14, 
iodine-129, nickel-63 , 
strontium-90, technetium-99, 
tritium, pH, meta ls, mercury, 
hexavalent chromium. anions, 
ammonia, cyanide, VOA, SVOA, 
P AHs, TPH, and PCBs 
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Table A-16. Soil Sampling Locations for 200-EA-1 OU Waste Sites in the B Plant Group 

Waste Site Areas of Interest or Sampling Locations Target Sampling Depths•.b.c 

216-8-55 Crib AOI #5: Random location near boring C5929.r AOI #5: Stanqard SZ depth intervals from Oto 
4.6 m (0 to 15 ft) bgs; judgmental intermediate 

Figure A-22 and lower DZ depth interva ls from 4.6 m 

' 
(15 ft) bgs to the groundwater table. 

AO! #6: Random location at northwestern end of AOis #6 through #8: Standard SZ depth intervals 
the crib.h from Oto 4.6 111 (0 to 15 ft) bgs; one judgmental 

AOI #7: Random location near mid-point of the crib .r sample at 6.1 111 (20 ft) bgs. 

AO! #8: Random location near southeastern end of 
the crib .h 

216-8-59 Trench AO! # 1: Random location near the middle of the AOis # 1 and #2: Coll ect one judgmental sample 
southeastern berm. r at 1.5 m (5 ft) below the top of the berm, one 

216-8-598 AOI #2: Random location in the southwestern portion judgmental sample biased towards e levated fie ld 

Retention Basin of the northwestern berm. r radiological or XRF measurements (or at 4.6 m 
[ 15 ft] bgs if no elevated measurements are 

Figure A-23 observed), and one judgmental sample at 6.1 m 
(20 ft) bgs. 

AOI #3: Random location in overfl ow area.r AOis #3 through #6: Standard SZ depth intervals 
from 0 to 4.6 m (0 to 15 ft) bgs. 

AO! #4: Random location near the pump pit. r 

AOI #5: Random location by the diverter box.r 

AO ! #6: Random location by the va lve pit. r 

Sample Analyses"·' 

GEA, AEA, strontium-90, 
nickel-63 , technetium-99, tritium, 
pH, meta ls, mercury, hexava lent 
chromium, anions, SYOA, and 
PAHs 

GEA, AEA, strontium-90, 
ni ckel-63 , technetium-99, tritium, 
pH, meta ls, mercury, hexava lent 
chromium, anions, SYOA, and 
PAHs 
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Waste Site 

2 16-8-62 Crib 

Figure A-22 

218-E-7 
burial vault 

Figure A-1 5 

2607-£3 
septic system 

Figure A-22 

Table A-16. Soil Sampling Locations for 200-EA-1 OU Waste Sites in the B Plant Group 

Areas of Interest or Sampling Locations Target Sampling Depths•-b., 

AO! #9: Random locat ion at the head end of the crib, AO! #9: Standard SZ depth intervals from Oto 
between wells 299-£28-75 and 299-E28-84.r 4.6 m (0 to 15 ft) bgs; judgmental intermediate 

and lower DZ depth intervals from 4.6 m 
(15 ft) bgs to the groundwater table. 

AOI # 10: Random location outside of the crib, by AOls # 10 and # 11 : Standard SZ depth intervals 
well 299-£28-1 8.r from Oto 4 .6 m (0 to l 5 ft) bgs; judgmental 

intermediate and lower DZ depth intervals from 
AOI # 11 : Random locati on at the northern end of 4.6 to 45.7 m (l 5 to 150 ft) bgs. 
crib, between well s 299-E28-87 and 299-E28-91.r 

AOI # 12: Random location north west of AO! #9.r AOls # 12 and # 13: Standard SZ depth intervals 
from Oto 4.6 m (0 to 15 ft) bgs. 

AOI # 13: Random locati on near the middle of 
the crib.r 

Location #9: Adjacent to the eastern vau lt. Locations #9 and # I 0: Collect up three samples 
biased by ob erved elevated gamma acti vity 

Locatio1i # l 0: Adjacent to the center vault. 
between Oto 3 m (0 to 10 ft) bgs and one sample 
at 4.6 m ( 15 ft) bgs. 

Location # l l: Adjacent to the western vault. Location # 11 : Coll ect three samples biased by 
observed e levated gamma activity between Oto 
3 m (0 to l 0 ft) bgs and one sample at 7.6 m 
(25 ft) bgs. 

Locations # 12 and # 13: Random locations. Locations # 12 and # 13 : Standard SZ depth 
interva ls from 0 to 4.6 m (0 to 15 ft) bgs. 

AO! # 14: random ly select one location within AO! # 14: Standard SZ depth intervals from the 
a trench along main line across first three laterals.h discharge point to 4 .6 m (15 ft) bgs. 

Contingency sampling: In the event th at non anitary Contingency sampling: For each locati on, coll ect 
di scharges are indicated at the drain field , then standard SZ depth intervals from 0 to 4 .6 m 
randomly select two locations with in the drain field . (15ft)bgs. 

Sample Analyses"·' 

GEA, AEA, carbon- I 4, 
iodine-129, nickel-63 , 
strontium-90, technetium-99, 
tritium, pH, metals, mercury, 
hexavalent chromium, anions, 
ammonia, cyanide. VOA. SVOA, 
PAHs, TPH 

GEA, AEA, carbon- 14, 
iodine-129, ni ckel-63 , 
strontium-90, technetium-99, 
tritium, pH, metals, mercury, 
hexavalent chromium, -anions, 
ammonia, cyanide, VOA, SVOA, 
PAHs, TPH 

GEA, SVOA, P AHs, TPH, 
PCBs, pesticides, metal s, 
mercury, anions 
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Table A-16. Soil Sampling Locations for 200-EA-1 OU Waste Sites in the B Plant Group 

Waste Site Areas of Interest or Sampling Locations Target Sampling Depths•,b.c Sample Analysesd,c 

a. Secti on A3.2 .3 provides th e standard SZ depth intervals. S ite-specific samp le designs may restrict sample collectio n to a subset of these interva ls. 

b. Section A3.2.4 provides the standard intermedi ate DZ depth interva ls. S ite-specifi c samp le designs may restr ict samp le collecti on to a subset of these interva ls. 

c. For judgmenta l sampli ng in the DZ, e ight samples wil l be collected at di screti onarily selected locati ons as described in Secti on A3.2 .4 . 

cl. Analyt ica l methods are li sted in descending order of priority. If insuffic ient samp le volum e is ava ilab le fo r a ll p lanned analyses, analys is will be requested based on pri o ri ty 
and ava il abl e volume. Attempts wi ll be made to collect at least every other sampl e of lower priori ty analytical groups. 

e. Supplemental analyses and testing fo r soil properti es and attenuation/transport eva luations are not listed . See Secti ons 3.4.8 and 3.4.9 in the work pl an for add iti onal deta ils 
and guidance. 

1" f. Locati on shown on the fi gure represents the center po int of the AOI. Sampling locations fo r the AO I will be ra ndo ml y selected within 6. 1 m (20 ft) of this location. 
-...J 
CJl g. Pesticide analys is will be requested only fo r samples coll ected from O to 4.6 m (0 to 15 ft) bgs. 

h. Locati on shown on the fi gure represents the genera l loca ti on of the AO I. Samp li ng locations fo r the AO I will be randomly selected within the area described . 

AEA alpha energy analys is sz shallow zone 

AO I area of in terest SVO A semi vol at il e organic ana lys is 

bgs below gro und surface TPH total petro leum hydrocarbo ns 

DZ deep zone UPR unplanned re lease 

GEA gamma energy analys is VO A volati le organic analysis 

PAH po lycyc li c aromati c hydroca rbon X RF x-ray flu orescence 

PCB po lychlorinated biph enyl 
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Table A-17. Soil Sampling Locations for 200-EA-1 OU Waste Sites in the Hot Semiworks Group 

Waste Site Areas of Interest or Sampling Locations Target Sampling Depths•·b,c Sample Analysesd,c 

Potential Shallow Vadose Zone Contamination 

200-E-293 AOis # 1 and #2: Random locations near the AO!s # l and #2: Collect concrete coring, standard GEA, AEA 
foundation highest observed radiological act ivity levels. SZ depth interva ls from below slab to 4.6 m 

(0 to 15 ft) bgs, 

Figure A-24 

200-E-294 Locations #3 through #5: To be s ited at the Locati ons #3 to #5: Coll ect concrete coring. GEA,AEA 
fo undation hi ghest observed radio logical acti vity levels. 

• I 

-..J 
-..J 

Figure A-24 
AOI #6: Random locati on near th e juncti on AOis #6 and #7: Collect concrete coring, standard 
between the criti cal assembl y roo m and th e SZ depth intervals from below slab to 4 .6 m 
mi x room. (0 to l 5 ft) bgs. 

AO! #7: Random location near th e identi fied 
hot spot on the fl oor of the crit ical 
assembl y room. 

29 1-C-l AOI # 1: Random location at the western edge AO!s # I through 4: Co ll ect sample at interface of GEA, AEA, carbon-1 4, iodin e-1 29, 
Burial Groun d of the foun dati on.r fl y ash and underl ying soil and at standard SZ technetium-99, tri tium, metals, 

AOI #2: Random locati on at the north eastern depth intervals to 4.6 m (15 ft) and standard mercury, anions, SYOA, 

Figure A-25 edge of the burial trench.g intermediate DZ intervals to 7.6 m (25 ft) bgs PAHs, TPH 
excluding any ash encountered . 

AOI #3: Random locati on at the western 
centra l edge of th e buri al trench.g 

AOI #4: Random at the southeastern edge of 
the burial trench.g 



Waste Site 

UPR-200-E-37 
(UPR-so lid) 

Figure A-26 

)> 

' ---.J 
0) 

UPR-200-E-98 
(UPR-solid) 

Figure A-25 

Table A-17. Soil Sampling Locations for 200-EA-1 OU Waste Sites in the Hot Semiworks Group 

Areas of Interest or Sampling Locations Target Sampling Depths•·b,c Sample Analysesd·• 

Location # 1: Randoml y determined location on Locati on # 1: Co ll ect one sample at site surface, GEA, AEA, strontium-90, metals, 
a systemat ic grid wi thin waste site boundary. up to 0.2 m (0.5 ft) bgs, excludLng any mercury, ani ons 

ash encountered. 

Locati on #2: Randoml y determined locati on on Locati on #2: Standard SZ depth intervals fro m 
a systematic grid within waste site boundary. 0 to 4.6 m (0 to 15 ft) bgs excluding any 

ash encountered. 

Locations #3 through # 15: Randoml y Locations #3 through # 15: Col lect one sample at 
determined locations on a systemati c grid site surface, up to 0.2 m (0.5 ft) bgs excluding any 
within waste site boundary. ash encoun tered. 

Locati on # 16: Randoml y determined Location # 16: Standard SZ depth intervals fro m 
location on a systematic grid within waste 0 to 4 .6 m (0 to 15 ft) bgs excluding any 
site boundary. ash encountered. 

Locat ion # 17: Randoml y determin ed Location # 17: Co ll ect one sample at s ite surface, 
locati on on a systemati c gri d wi thin waste up to 0.2 m (0.5 ft) bgs excludi ng any 
site boundary. ash encountered. 

Locations #5 and #6: Random locations. Locations #5 and #6: Standard SZ depth interva ls GEA, AEA, stronti um-90, meta ls, 
fro m th e interface of the ash and native soi I to mercury, anions 
4 .6 m ( 15 ft) bgs excluding any ash encountered. 
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Waste Site 

200-E-4 I 
(UPR-so lid) 

Figure A-27 

200-E-56 
(UPR-liquid) 

Figure A-25 

200-E-57 
(UPR-liquid) 

Figure A-25 

Table A-17. Soil Sampling Locations for 200-EA-1 OU Waste Sites in the Hot Semi works Group 

Areas of Interest or Sampling Locations Target Sampling Depths•,h.c Sample Analyses"·• 

Potential Partial- and Full-Thickness Vadose Zone Contamination 

Locati ons # 1 and #2: Randoml y determin ed Locati ons # 1 and #2: Collect sample at interface GEA, AEA, strontium-90, meta ls, 
locations on a systematic grid within site of fl y ash and underl ying materi al and at standard mercury, anions 
boundary and outside of the foo tprint of other SZ depth intervals from the interface to 4 .6 m 
waste sites. (15 ft) bgs excluding any ash encountered. 

Locati ons #3 through # 11: Randoml y Locati ons #3 through # 11: Co ll ect one samp le 
determin ed locati ons on a systemati c grid from soi l be low the ash interface. 
with in site boundary and outside of the 
footprint of other waste si tes. 

Location # 12: Randoml y determ ined locat ions Locati on # 12: Coll ect sample at interface of fl y 
on a systematic grid within site boundary and ash and underl ying materi al and at standard 
outside of the footpri nt of other waste sites . SZ depth intervals from the interface to 4.6 m 

(15 ft) bgs excluding any ash encountered. 

Locat ions # 13 and # 14: Two locati ons Locati ons # 13 and # 14 : Co llect one judgmental 
identi fied based on radio logical survey around sample fro m surface material exclud ing any 
the boundary of th e ash layer. ash encountered. 

AOI #7 : Random location near locati on AOI #7: Standard SZ and intermed iate DZ depth GEA, AEA, carbon-1 4, iod ine-1 29, 
of leakage.r interva ls fro m Oto 4.6 m (2 to 15 ft) starting at th e ni ckel -63, strontium-90, 

ash layer to 15.2 m (50 ft) bgs. technetium-99, tritium, pH , metals, 
mercury, hexavalent chromium, 

AOI #8: Standard SZ and intermedi ate DZ depth 
ani ons, ammon ia, cyanide, VOA, 

AOI #8: Random locati on near contaminated SVOA, P AHs, TPH, PCBs 
so il emplacement. r intervals from beneath the ash layer to 15.2 m 

(0 to 50 ft ) bgs; j udgmental lower DZ 
depth interva ls fro m 15.2 m (50 ft) to th e 
groundwater table 

AOI #9: Random location near western end of AO Is #9 through # 11: Standard SZ depth interval s GEA, AEA, carbon-14, iodin e-1 29, 
the abandoned pipe segment. r from Oto 4 .6 m (0 to 15 ft) bgs. nickel-63 , strontium-90, 

AOI # 10: Random locati on near th e mid-point technetium-99, tri tium, pH, meta ls, 

of th e abandoned pipe segment.r mercury, hexava lent chromium, 
anions, ammonia, cyanide, VOA, 

AO I # 11 : Random locati on near eastern end of SVOA, P AHs, TPH, PCBs 
the abandoned pipe segment. r 
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Waste Site 

201-C 
process unit 

Figure A-25 

2 16-C- I Crib 

Figure A-25 

2 16-C-2 
injection/reverse 
well 

Figure A-25 

2 16-C-3 Cri b 

Figure A-28 

Table A-17. Soil Sampling Locations for 200-EA-1 OU Waste Sites in the Hot Semiworks Group 

Areas of Interest or Sampling Locations Target Sampling Depths•,h,c Sample Analysesd.c 

AOI # 12: Random locati on under the ea tern AOI # 12 : Co ll ect three judgmental samp les under GEA, AEA, carbon-14, iodine-1 29, 
hot cell s (angled penetrat ion ex pected).r hot cells/fo undation. ni ckel-63, strontium-90, 

Locati ons # 13 through # 16: Random locations Locati ons # 13 th rough # 16: Standard SZ depth 
technetium-99, tritium, pH, metal , 
mercury, hexava lent chromium, 

around th e perimeter of 20 1-C. intervals from the interface of ash and underl ying ani ons, ammoni a, cyani de, VOA, 
material to 4.6 m ( 15 ft) bgs excl ud ing any SVOA, PAHs, TPH 
ash encountered. 

Location # 17: Outside of the cri b foo tprint, Locati ons # 17: Standard SZ depth intervals fro m GEA, AEA, carbon- 14, iodin e-129, 
sited based on resist ivity resul ts. 0 to 4.6 111 (0 to 15 ft) bgs; j udgmental ni ckel-63 , strontium-90, 

intermed iate and lower DZ depth in tervals from technetium-99, tritium, pH, meta ls, 
4 .6 111 ( 15 ft) bgs to the groun dwater table. mercury, hexava lent chromium, 

AOI # 18: Random locati on outside of th e crib Locati on # 18: Standard SZ depth interva ls fro m ani ons, ammoni a, cyani de, VOA, 

footprin t, opposite of AOI # 17 _r 0 to 4 .6 111 (0 to 15 ft) bgs. SVOA, PAHs, TPH, PCBs 

AO! # 19: Random location under the mi ddle of Location # 19: Co ll ect one j udgmental sample 
the cri b (angled penetration ex pected). r under the cri b. 

Locati on #20: Random location . Location #20: Standard SZ depth intervals from 
0 to 4.6 111 (0 to 15 ft) bgs. 

AOI #2 1: Random location adjacent to th e AO! #2 1: Judgmenta l intermed iate and lower DZ GEA, AEA, carbon-14, iodi ne- 129, 
reverse wel I. r depth intervals fro m 4 .6 111 ( 15 ft) bgs to th e technetium-99, tritium, pH, metals, 

groundwater table. mercury, anions, SVOA, PAHs, 

Locati ons #22 and #23: Random locati ons. Locati ons #22 and #23 : Standard SZ depth T PH 

interva ls fro m Oto 4 .6 111 (0 to 15 ft) bgs. 

AO! # 1: Random locati on near the midd le of AOI # I : Standard SZ depth intervals from 0 to GEA, AEA, carbon-14, iod ine-1 29, 
the crib.r 4.6 111 (0 to 15 ft) bgs; judgmental intermediate ni ckel-63 , strontium-90, 

and lower DZ depth intervals fro m 4.6 111 ( I 5 ft) technetium-99, tritium, pH, meta ls, 
bgs to the groundwater table. mercury, hexava lent chromium, 

AOI #2: Random locati on outside of the AO ls #2 through #4 : Standard SZ depth intervals ani ons, ammoni a, cyanide, VOA, 

northern edge of th e cri b. r fro m Oto 4 .6 111 (0 to 15 ft) bgs. SVOA, PAHs, TPH, PCBs 

AO! #3: Random location outside of the 
south ern edge of th e crib. r 

AOI #4 : Random locati on at the western end of 
the crib.£ 
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Waste Site 

2 16-C-4 Crib 

Figure A-28 

2 16-C-5 Crib 

Figure A-28 

• I 
(X) _. 

2 16-C-6 Crib 

Figure A-25 

Table A-17. Soil Sampling Locations for 200-EA-1 OU Waste Sites in the Hot Semiworks Group 

Areas of Interest or Sampling Locations Target Sampling Depths"·"·• Sample Analysesd,< 

AOI #5: Random location near th e middle of Locati on #5: Standard SZ depth interva ls from GEA, AEA, carbon-14, iodine-1 29, 
the crib.r 0 to 4 .6 m (0 to 15 ft) bgs; standard intermedi ate nickel-63 , strontium-90, 

DZ depth intervals from 4.6 to 15 .2 m (15 to technetium-99, trit ium, pH, meta ls, 
50 ft) bgs. mercury, hexavalent chromium, 

AOI #6 : Random locati on outside the north ern Locati ons #6 and #7: Standard SZ depth interva ls ani ons, ammonia, cyanide, VOA, 

edge of th e crib. r from 0 to 4 .6 111 (0 to 15 ft) bgs; one judgmental SVOA, PAHs, T PH, PCBs 

AOI #7: Random location outside the western sample at 6 .1 111 (20 ft) bgs. 

edge of th e crib .r 

AO! #8: Random location near the eastern end AOI #8: Standard SZ depth interva ls from 0 to GEA, AEA, carbon-14 , iodine-I 29, 
of the crib .g 4 .6 m (0 to 15 ft) bgs; standard intermedi ate DZ ni ckel-63 , strontium-90, 

depth interva ls from 4 .6 to 15.2 111 (15 to technetiu111-99, tritium, pH, meta ls, 
50 ft) bgs. mercury, hexava lent chromium, 

AOI #9: Random location outside of the AO!s #9 and # 10: Standard SZ depth interva ls ani ons, ammonia, cyanide, VOA, 

southern edge of the crib.r from 0 to 4 .6 111 (0 to l 5 ft) bgs; one judgmental SVOA, P AHs, TPH, PCBs 

sample at 6 . l 111 (20 ft) bgs. 

AOI # 10: Random location in th e western end 
of the crib .g 

AOI #24: Random location outside of the AO Is #24 through #27: Standard SZ depth GEA, AEA, carbon-14, iodine-1 29, 
northern edge of the crib, near the interva ls from 0 to 4.6 111 (0 to 15 ft) bgs; one ni ckel-63, strontium-90, 
200-E-1 7 1-PL pipeline.r judgmental sample at 6.1111 (20 ft) bgs . technetium-99, tri tium, pH, metals, 

AOI #25: Random locati on outside the mercury, hexava lent chromium, 

southern edge of the crib .r anions, ammonia, cyanide, VOA, 
SVOA, PAHs, TPH , PCBs 

AO! #26: Random locati on in th e western half 
of the crib .g 

AOI #27: Random location in the eastern half 
of the cri b .g 

AOI #28: Random location near the midd le of · AO! #28: Standard SZ depth interva ls from Oto 
the crib.r 4.6 111 (0 to l 5 ft) bg ; j udgmental intermediate 

and lower DZ depth intervals from 4 .6 m (15 ft) 
bgs to th e groundwater table. 
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Waste Site 

2 16-C-7 Crib 

Figure A-24 

2 16-C- l0 Crib 

Figure A-25 

2607-E5 
septic system 

Figure A-24 

Table A-17. Soil Sampling Locations for 200-EA-1 OU Waste Sites in the Hot Semiworks Group 

Areas of Interest or Sampling Locations Target Sampling Depths",b,c Sample Analyses"·• 

AO ! #8: Random location near the midd le of AO] #8: Standard SZ depth intervals from Oto GEA, AEA, carbon- 14, iodine- 129, 
the crib.r 4 .6 111 (0 to 15 ft) bgs; one judgmental sample at ni ckel-63 , strontium-90, 

6. 1 m(20ft)bgs. tech11etium-99, tr itium, pH, metals, 

AOI #9: Random location outside of the AO Is #9 through # 12: Standard SZ depth interva ls mercury, hexava lent chromium. 

northern edge of the crib, near the from 0 to 4.6 111 (0 to 15 ft) bgs. an ions, ammonia, cyan ide, VOA, 

200-E-172-PL pipeline. r SVOA, PAHs, TPH, and PCBs 

AOI # 10: Random location outside of the 
southern edge of the crib.g 

AOl # 11: Random location in the no11hwestern 
p011ion of the cri b (near a latera l).s 

AOI # 12: Random location in the southeastern 
po11ion of the crib (near a latera l).s 

AOI #28: Random location outside of the AOls #28 throu gh #30: Standard SZ depth GEA, AEA, carbon-14, iodine-129, 
northern side of the cri b.r interva ls from Oto 4.6 m (0 to 15 ft) bgs. nickel-63 , strontium-90, 

AOl #29: Random location within the crib near technetium-99, tritium, pH, meta ls, 

the western end.s mercury, hexava lent chromium, 
an ions, ammon ia, cyanide, VOA, 

AOI #30: Random locat ion within the crib near SVOA, PAHs, TPH 
the eastern end.g 

Location #3 1: To be sited based on Location #3 1: Standard SZ depth intervals from 
resisti vity resul ts. 0 to 4.6 m (0 to 15 ft) bgs; judgmental 

intermediate and lower DZ depth intervals from 
4.6 m ( 15 ft) bgs to the groundwater table. 

AOI # 13 : At southern drain fi eld, randomly AO ls # 13 and # 14: Standard SZ depth interva ls GEA, SVOA, PAHs, TPH, PC Bs, 
select one location within a trench a long from the discharge points to 4.6 m (I 5 ft) bgs. pesticides, metal s, mercury, anions 
location of first lateral from main .g 

AO] # 14: Random location near the no11hern 
leaching trench , at terminus of di scharge line. r 

Contingency sampling: ln th e event th at Contingency sampling: For each location, co llect 
nonsanitary discharges are indicated at either standard SZ depth interva ls fro m 0 to 4.6 m 
of the di scharge features, then randoml y select (15 ft) bgs. 
two locations at each discharge feature where 
nonsanitary discharges were indicated. 
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Table A-17. Soil Sampling Locations for 200-EA-1 OU Waste Sites in the Hot Semiworks Group 

Waste Site Areas of Interest or Sampling Locations Target Sampling Depths•·h,c Sample Analysest1., 

a. Section A3.2 .3 provides the standard SZ depth intervals. Site-specific sample designs may restrict sample coll ect ion to a subset of these intervals. 

b. Section A3.2.4 provides the standard intermed iate DZ depth intervals. Site-specific sa mple designs may restrict sa mple collection to a subset of these interva ls. 

c. For judgmental sampling in the DZ, e ight samples will be collected at discretionarily selected locations as described in Section A3 .2.4. 

d. Analytical methods are li sted in descending order of priority. If insuffi cient sample volume is ava il able for a ll planned ana lyses, analysis wi ll be requested based on 
priority and availab le volume. Attempts will be made to coll ect at least every other samp le of lower priority analytical groups. 

e. Suppl emental analyses and testing for soil properties and attenuation/transport evaluations are not listed. See Sections 3.4.8 and 3.4.9 in the work plan fo r additional 
:P, details and guidance. 
():) 
c...> f. Location shown on the fi gure represents the center point of the AOI. Sampling locations for the AOI will be randomly selected within 6.1 m (20 ft) of this location. 

g. Location shown on the figure represents the genera l location of the AO I. Sampling locations for the AO I will be randomly selected withi n the area described. 

AEA alpha energy analysis PCB polychlorinated biphenyl 

AOI area of interest sz shall ow zone 

bgs be low ground surface SVOA semi volatile organic ana lys is 

DZ deep zone TPH total petro leum hydrocarbons 

GEA gamma energy analysis UP R unpl anned release 

PAH po lycycli c aromati c hydrocarbon VOA volati le organic analys is 
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Waste Site 

200-E- 13 
dumpi ng area 

Figure A-29 

200-E- 124 
(UPR-liquid) 

Figure A-30 

200-E PD Ditch 

Figure A-31 

Table A-18. Soil Sampling Locations for 200-EA-1 OU Waste Sites in the PUREX Plant Group 

Areas of Interest or Sampling Locations Target Sampling Depths"·"·' Sample Analyses"·• 

Potential Shallow Vadose Zone Contamination 

Locations # 1 through # 12: Randomly selected on Location # 1: Standard SZ depth intervals from GEA, metals, mercury, hexavalent 
a systematic grid within the area of potential 0 to 4.6 m (0 to 15 ft) bgs. chromium, SVOA, PAHs, TPH, 
anomalies (indications of surface contamination 

Locations #2 through # 11: Coll ect one 
PCBs, VOA, pesticides, anions 

and/or subsurface debris) identified by field 
surveys (area to be identified following surveys). judgmental sample from soil directly below any 

debris located, or at 1.5 m (5 ft) bgs if no debris 
is located. 

Location # 12: Standard SZ depth intervals from 
0 to 4 .6 m (0 to 15 ft) bgs. 

If an eva luati on to determine the cost of RTD fo r Transects # 1 through #3: Coll ect one GEA, AEA, strontium-90, meta ls, 
this waste site indicates that characterization is judgmental ample from soil directly below any mercury, a111ons 
preferred, then: stabilization material. For two randomly 

Transects # 1 through #3: Randomly sample three selected locations out of the nine, collect 

transects across the rail line for a total of nine standard SZ depth intervals from Oto 4.6 m 

sample locations. (0 to 15 ft) bgs. 

Transect #4: Locate one biased transect at the Transect #4: Coll ect one set of judgmental 
location of the former door with cranes. sample (left/middle/right) from soi l directly 

below any stabi li zation material. 

Potential Partial- and Full-Thickness Vadose Zone Contamination 

AO! # 1: Random locat ion near the western end of AOls # 1 through #5: Standard SZ depth GEA, pH, anions, metals, mercury, 
the ditch.£ intervals from Oto 4.6 m (0 to 15 ft) bgs; hexavalent chromium, SVOA, 

AO! #2: Random location near the mid-point of the standard intermediate DZ depth intervals from P AHs, TPH, PCBs, pesticidesh 

east-west portion of the ditch.£ 4 .6to 15.2m(15to50ft)bgs. 

AO! #3: Random location near the eastern end of 
the east-west portion of the ditch.s 

AO! #4: Random location near the south western 
end of the backfil led portion of the ditch.s 

AOJ #5: Random location near the northeastern 
end of the backfilled portion of the ditch.£ 
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Waste Site 

200-E-43 
storage area 

Figure A-32 

2 16-A-3 Crib 

Figure A-30 

2 16-A-9 Crib 

Figure A-30 

Table A-18. Soil Sampling Locations for 200-EA-1 OU Waste Sites in the PUREX Plant Group 

Areas of Interest or Sampling Locations Target Sampling Deptbs•·b.< Sample Analysesd,e 

Locati ons # 1 th rough #4: Random locations. Locati ons # 1 through #4: Standard SZ depth GEA, AEA, strontium-90, metals, 
interva ls fro m Oto 4.6 m (0 to I 5 ft) bgs. mercury, ani ons 

Location # 1: To be sited based on Locati on # I : Standard SZ depth in tervals from GEA, AEA, strontium-90, 
res istivity results. 0 to 4 .6 m (0 to 15 ft) bgs; j udgmental nickel-63 , technetium-99, tri t ium, 

intermed iate and lower DZ depth interva ls fro m pH, metals, mercury, hexava lent 
4 .6 m (15 ft) bgs to the groundwater tabl e. chromium, ani ons, cyanide, 

AO! #2: Random location in th e north western AOis #2 th rough #5: Standard SZ depth ammonia, VOA, SVOA, PAH. 

quadrant of the crib .g intervals fro m Oto 4 .6 m (0 to 15 ft) bgs; one PCBs, TPH 

AO! #3: Random locati on in th e north eastern 
judgmental sample at 6. 1 m (20 ft) bgs. 

quadrant of the crib lateral.g 

AOI #4: Random location in th e south western 
quadrant of the crib.g 

AOI #5: Random location in the southeastern 
quadrant of the crib .g 

Locati on #6 : To be sited based on Locati on #6: Standard SZ depth intervals from GEA, AEA, strontium-90, 
res istivi ty results. 0 to 4 .6 m (0 to 15 ft) bgs; judgmental carbon-1 4, iod ine-1 29, nickel-63 , 

intermediate and lower DZ depth intervals fro m technetium-99, tr iti um, pH, meta ls, 
4 .6 111 ( 15 ft) bgs to th e groundwater table. mercury, hexavalent chromium, 

AO! #7: Random location in the north western end AOls #7 th rough #10: Standard SZ depth anions, cyanide, ammonia, VOA, 

of the crib .g intervals fro m Oto 4 .6 m (0 to 15 ft) bgs. SVOA, PAHs, PCBs, TPH 

AOI #8: Random locati on northwest of the 
midpoint of the crib.g 

AOI #9: Random locati on southeast of the 
midpoint of the crib .g 

AO I # 10: Random locati on in th e southeastern end 
of the crib.£ 
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Waste Site 

216-A-10 Crib 

Figure A-33 

2 16-A-27 Crib 

Figure A-34 

216-A-36A Crib 

Figure A-34 

Table A-18. Soil Sampling Locations for 200-EA-1 OU Waste Sites in the PUREX Plant Group 

Areas of Interest or Sampling Locations Target Sampling Depths•·b,e Sample Analyses"·< 

Location # 1: To be sited based on Location # I: Judgmental intermediate and GEA, AEA, strontium-90, 
resistivity results. lower DZ depth interva ls from 9. I 111 (30 ft) bgs carbon- I 4 , iodine- I 29, nickel-63 , 

to the groundwater table. technetium-99, tritium, pH, metals, 

AO I #2: Random location in the northern portion AO I #2: Judgmental intermediate and lower mercury, hexavalent chromium, 

of the crib.s DZ depth intervals from 9.1 to 30.5 m (30 to anions, cyanide, ammoni a, VOA, 

100 ft) bgs. SVOA, PAHs, TPH 

Location # 1: To be sited based on Location # l and AOI #2: Standard SZ depth GEA, AEA, strontium-90, 
resistivity results. intervals from 0 to 4.6 m (0 to 15 ft) bgs; carbon- 14, iodine-129, nickel-63 , 

AOI #2: Random location in the north-central area judgmental intermediate and lower DZ depth technetium-99, tritium, pH, metals, 

of the crib.g intervals from 4.6 m (I 5 ft) bgs to the mercury, hexavalent chromium, 
groundwater table. anions, cyanide, ammonia, VOA, 

AOI #3: Random location in the western end of AO Is #3 through #6: Standard SZ depth SVOA, P AHs, PCBs, TPH 

the crib.£ interval s from Oto 4.6 m (0 to 15 ft) bgs. 

AOI #4: Random location near the middle of 
the crib.s 

AOI #5: Random location in the eastern end of 
the crib .S 

AOI #6: Random location in the southeastern end 
of the crib.g 

AO! #7: Random location near the riser.r AO ls #7 and #8: Standard SZ depth intervals GEA, AEA, strontium-90, 
from Oto 4 .6 m (0 to 15 ft) bgs starting directly carbon-14, iodine-129, nickel-63, 

AOI #8: Random location in the middle of 
below any stabi li zation material ; standard teclrneti um-99, tritium, pH, metals, 

northern end of the crib.s 
intermediate DZ depth intervals from 4.6 to mercury, hexavalent chromium, 
15.2 m ( 15 to 50 ft) bgs. anions, cyanide, ammonia, VOA, 

AOI #9: Random location near the inlet. r AO! #9: Standard SZ depth intervals from 0 to 
SVOA, PAHs, PCBs, TPH 

4.6 m (0 to 15 ft) bgs; j udgmental intermediate 
and lower DZ depth interva ls from 4.6 m 
(15 ft) bgs to groundwater. 
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Waste Site 

2 16-A-36B Crib 

Figure A-34 

2 16-A-38-1 Crib 

Figure A-33 

2 16-A-45 Crib 

Figure A-33 

2607-E6 
septic system 

Figure A-32 

Table A-18. Soil Sampling Locations for 200-EA-1 OU Waste Sites in the PUREX Plant Group 

Areas oflnterest or Sampling Locations Target Sampling Depths•,b,c Sample Analyses"·' 

AOI # 10: Random locati on near central ri ser. r AOls # 10 through # 11 and Locati ons # 12 GEA, AEA, strontium-90, 

AOI # 11: Random locati on near southern riser. r. and #13: Standard SZ depth interva ls from Oto carbon-14, iodine- 129, ni ckel-63, 
4 .6 m (0 to 15 ft) bgs starting directl y below technetium-99, tritium, pH, metals, 

Locati on #12: Random location.r any stabili zation materi al; standard mercury, hexava lent chromium, 
intermedi ate DZ depth intervals fro m 4.6 to anions, cyanide, ammoni a, VOA, 

Location # 13: Random locati on.r 15 .2 m (1 5 to 50 ft) bgs. SVOA, P AHs, PCBs, TPH 

Location #3: At th e inlet to the crib. Locati on #3: Gamma logging only to 15.2 m Contingency analyses: 
(50 ft) bgs. GEA, AEA, strontium-90, 

carbon- 14, iodine- 129, ni ckel-63, 

Conti ngency locations if elevated radi ological Locati ons #4 th rough #6: Standard SZ and 
technetium-99, tritium, pH, metals, 
mercury, hexava lent chromium, 

readings are identifi ed at Locati on #3; Locati ons intermedi ate DZ depth interva ls fro m 10.7 to anions, cyanide, ammonia, VOA, 
#4 through #6: Random locati ons. 15.2 m (3 5 to 50 ft) bgs. SVOA, PAHs, TPH 

Locati ons #7 and #8: To be sited based on Locations #7 and #8: Judgmental interm edi ate GEA, AEA, strontium-90, 
resisti vity results. and lower DZ depth interva ls from 13.8 m carbon- I 4, iodine-129, ni ckel-63, 

(45 ft) bgs to th e groundwater table. technetium-99, trit ium, pH, metals, 
mercury, hexava lent chro mium, 
anions, cyanide, ammonia, VOA, 
SVOA, P AHs, TPH 

AOI #5: Random locati on adj acent to AOls #5 th rough #7: Standard SZ depth GEA, SVOA, PAHs, TPH, PCBs, 
distri but ion box. r intervals fro m th e di scharge points to 4.6 m pesti cides, metals, mercury, anions 

AOI #6 : At western dra in fi eld, randoml y select 
( 15 ft) bgs. 

one location within a trench across mai n line at the 
first latera ls.g 

AOI #7: At eastern dra in fi eld, randoml y select one 
locati on within a trench across main line at the 
first laterals.g 

Contingency sampling: In th e event th at Contingency sampling: For each location, 
nonsani tary di scharges are indicated at either of the coll ect standard SZ depth in tervals fro m 0 to 
drain fi e lds, then randoml y select two locati ons at 4.6 m ( 15 ft) bgs. 
each drain fi eld where nonsanitary di scharges 
were ind icated. 
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Table A-18. Soil Sampling Locations for 200-EA-1 OU Waste Sites in the PUREX Plant Group 

Waste Site Areas of Interest or Sampling Locations Target Sampling Depths•·b,c Sample Analysesd,e 

UPR-200-E-88 Transects # 1 th rough #3 : Randoml y sample three Locations # 1, #4, and #7 (west side of each G EA , A EA, strontium-90, meta ls, 

(UPR-liquid) transects across the ra il line fo r a tota l of nine transect): Standard SZ depth interva ls from Oto mercury, ani ons 
sampl e locations . 4 .6 111 (0 to 15 ft) bgs. 

Figure A-32 A ll other locations : collect one judgmenta l 
sampl e from so il directl y be low any 
stabili zation material. 

a. Secti on A3 .2.3 provides the standard SZ depth intervals. Site-specifi c sampl e designs may restri ct sampl e collecti on to a subset of these interva ls. 

b. Section A3.2.4 provides the standard intennedi ate DZ depth interva ls. Site-specific sampl e designs may restrict sample coll ecti on to a subset of these interva ls. 

c. For j udgmenta l sampling in the DZ, eight samples wi ll be coll ected at di screti onarily selected loca ti ons as described in Secti on A3.2.4 . 

d. Analytica l meth ods are listed in descending order of priority. If insuffi cient sampl e vo lume is ava ilabl e for all planned analyses, analysis wil l be requ ested based on 
priori ty and ava il able volume. Attempts will be made to collect at least every other sample of lower pri ori ty ana lytica l groups. 

e. Supplemental analyses and testing fo r soi l properties and attenuation/transport eva luations are not listed. See Secti ons 3.4.8 and 3.4.9 in the work pl an fo r additiona l 
detail s and guidance. 

f. Locati on shown on the fi gure represents the center poi nt of the AO I. Sampling locations fo r the AO I will be randoml y selected within 6. 1 111 (20 ft) of thi s loca ti on. 

g. Locati on shown on th e fi gure represents the general locati on of the AOI. Sampling locati ons for the AOI will be randomly sel ected within the area described. 

h. Pestic ide analys is will be requested only fo r samples coll ected from Oto 4.6 m (0 to 15 ft) bgs. 

AEA alpha energy analys is RTD remova l, treatment, and disposa l 

AOI area of interest sz shallow zone 

bgs below ground surface SVOA semi volatil e organic analys is 

DZ deep zone TPH total petro leum hydrocarbons 

GEA gamma en ergy ana lys is UPR unpl anned rel ease 

PAH polycyc li c aromati c hydrocarbon VOA volati le organic analysis 

PCB polychlorinated biphenyl 
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Waste Site 

200-E BP 
burn pit 

Figure A-35 

- -

200-E- I I 5 
(U PR-solid) 

Figure A-3 

200-E- 139 
(U PR-soli d) 

Figure A-36 

200-E-53 
(U PR-so lid) 

UPR-200-E-50 
(U PR-so lid) 

Figure A-37 

Table A-19. Soil Sampling Locations for 200-EA-1 OU Waste Sites in the Miscellaneous Group 

Areas of Interest or Sampling Locations Target Sampling Depths" 

Potential Shallow Vadose Zone Contamination 

Locations # I th rough #8: To be identifi ed based on Locati ons # 1 th rough #8: Coll ect one judgmental sample 
geophysical in vesti gati on results. fro m soil beneath soli d waste and/or bum a h at <3 m 

( IO ft) bgs and two judgmental samples from 3 to 4 .6 m 
( 10 to 15 ft) bgs. 

Locati ons #9 and # I 0: Random locations. Locations #9 and # 10: Standard SZ depth interva ls from 
0 to 4 .6 m (0 to 15 ft) bgs, but excluding any ash. 

Locati ons #2 and #3: To be sited randoml y within Locat ions #2 and #3: Standard SZ depth in tervals fro m 
site boundary. 0 to 4 .6 m (0 to 15 ft) bgs. 

Locati ons # l through # 10: Randoml y determin ed Locat ions # 1 through # 10 : Standard SZ depth intervals 
locati ons on a systematic grid w ithin the waste fro m O to 4.6 m (0 to l 5 ft) bgs. 
site boundary. 

Locati on # I: Random ly determined locati ons on Locati on # 1: Standard SZ depth intervals fro m directl y 
a systematic grid within the waste site boundary. below stabili zation fi ll to 4.6 m {15 ft) bgs. 

Locati ons #2 through # 11 : Randoml y determined Locations #2 through # 11 : Collect one j udgmental sample 
locations on a systematic grid within the waste fro m soil directly below stabi lization fil l. 
site bou ndary. 

Locati on # 12 : Randoml y determin ed locati ons on Locati on # 12: Standard SZ depth interva ls fro m directl y 
a ystematic grid wi thin the waste ite boun dary. be low stabili zati on fill to 4.6 m (15 ft) bgs. 

Sample Analyses" 

GEA, SVOA, PAHs, 
TPH PCBs, VOA, 
pesti cides, metals, 
mercury, ani ons 

GEA, AEA, 
strontium-90, meta ls, 
mercury, ani ons 

GEA, AEA, 
strontium-90, meta ls, 
mercury, ani ons 

GEA, AEA, 
strontium-90, meta ls, 
mercury, ani ons 
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Waste Site 

UPR-200-E-11 
(UPR-liquid) 

UPR-200-E- l 0 
(UPR-so lid) 

UPR-200-E- l 2 
(UPR-liquid) 

UPR-200-E-20 
(UPR-solid) 

UPR-200-E-33 
(UPR-liquid) 

Appendi x B, 
Figure B-1 

UPR-200-E-95 
(UPR-solid) 

Figure A-19 

Table A-19. Soil Sampling Locations for 200-EA-1 OU Waste Sites in the Miscellaneous Group 

Areas of Interest or Sampling Locations Target Sampling Depths" Sample Analyses" 

Following radiological surface scans to e liminate For each planned transect, Locations # 1 and #9: Standard GEA, AEA, 
non impacted areas of the waste site from further SZ depth interva ls from 0 to 4 .6 m (0 to 15 ft) bgs . strontium-90, metals, 
eva luat ion , define transects for all potentially impacted Locations #2 through #8: Co llect one judgmental sample mercury, an ions 
sections(rad iologica l constituents detected or gravel from soil directl y below any stabili zation materi al. 
cover noted). 

Randoml y sample three transects across the rail line for Locations# 1 and #9: Standard SZ depth interval from GEA, AEA, 
a total of nine sample locations. 0 to 4.6 m (0 to 15 ft) bgs. strontium-90, meta ls, 

Locations #2 through #8: Collect one judgmental sample mercu ry, anions 

from soi l directl y below any stab ilizat ion material. 
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Table A-19. Soil Sampling Locations for 200-EA-1 OU Waste Sites in the Miscellaneous Group 

Waste Site Areas of Interest or Sampling Locations Target Sampling Depths' Sample Analysesb 

UPR-200-E- 112 Fo ll owi ng radiological surface scans to e li mi nate For each plann ed transect, Locations # I and #9 : Standard GEA, AEA, 
(UPR-liquid) non impacted areas of the waste s ite from further SZ depth in tervals fro m Oto 4.6 m (0 to 15 ft) bgs. strontium-90, metals, 

evalu ation, defi ne transects for a ll potenti a ll y impacted Locations #2 through #8 : Co ll ect one j udgmental sample mercury, anions 

Append ix B , sections (radiologica l constituents detected or gravel from soil directl y be low any stabi lizati on mate ria l. 
Figure B-1 cover noted), exclud ing the porti on covered by 

sa mpling for UPR-200-E-69. 

a. Section A3 .2.3 provi des the standard SZ depth intervals. Site-specific sample designs may restrict sample collecti on to a subset of these intervals. 

b. Analytical methods are listed in descend ing order of priority. If insufficient sample volume is available fo r all planned analyses, analysis wi ll be req uested based on priority 
and ava ilable volume. Attempts will be made to collect at least every other sample of lower priority analytical groups. 

AE A alpha energy analys is sz shall ow zone 

bgs below ground surface SYOA semi vo latil e organi c analys is 

GEA gamma energy analys is TPH total petro leum hydrocarbons 

PA H polycyclic aromatic hydrocarbon UPR unplanned release 

PCB polychlorinated biphenyl VOA volatile organic analysis 
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2O0-EA-1 Sample Locations 

c:J 200-EA-1 OU waste Sites Facility 

('7 INaste Site -- Road 

• Sampling Location s 4.6 m Deep 

.A. Sampling Location E, tending > 4.6 m Deep 

~ Sampling Trench s 4.6 m Deep 

Note: Symbology may not appear on every mop. 
Appro, imate sampling location are depicted 
See Secuon A3.3 2 for addrt ,onal detail 
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Figure A-2. 200-E-262-PL, 216-A-6, 216-A-42, UPR-200-E-21, UPR-200-E-29, 
and UPR-200-E-66 Sample Locations (A Tank Farms Group) 
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200-EA-1 Sample Locations 

D 200-EA-1 1/Vaste Sites - Facil ity 

t7' / 'Atlsle Site -- Road 

• Sampling Location ,; 4.6 m Deep 

• Sampling Location Extending :,, '1.6 m Deep 

)o( Sampling Trench s 4.6 m Deep 

Note: Symbology may not appear on every map. 
Approiumate sampling locations are depIcte<l. 
See Section A3.3.2 for additional detail. 
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2 Figure A-3. UPR-200-E-99 and 200-E-115 Sample Locations (A Tank Farms and Miscellaneous Groups) 
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200-EA-1 Sample Locations 

D 200 -EA-I Waste Sites - Faciity 

:2'~ waste Site -- Road 

• Sampling Location s 4.6 m Deep 

.6. Sampling Location Extending > 4.6 m Deep 

)o( Sampling Trench s 4.6 m Deep 

ote: Symbology may not appear on every map. 
Approximate sampling locations are depicted 
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Figure A-5. 216-A-18, 216-A-19, 216-A-20, and 216-A-34 Sample Locations (A Tank Farms Group) 
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Figure A-6. 216-A-29 Sample Locations (A Tank Farms Group) 
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2 Figure A-8. 200-E-276-PL, 216-A-40, 216-A-41, and 2607-EA Sample Locations (A Tank Farms Group) 
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Figure A-18. UPR-200-E-64 Sample Locations (B Plant Group) 
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Figure A-21. 216-B-2-1 Eastern Sample Locations (B Plant Group) 
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Figure A-35. 200-E BP Sample Locations (Miscellaneous Group) 
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Figure A-37. 200-E-53 and UPR-200-E-50 Sample Locations (Miscellaneous Group) 
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2 Surface and near-surface soil samples (generally < l m (3 ft] bgs) can generally be collected with spades, 
3 shovels, trowels, hand augers, and scoops. Surface material, including stabilization material, is removed 
4 and a stainless-steel or plastic scoop is then used to collect the grab sample of the actual surface or 
5 near-surface soil. 

6 A3.4.2 Test Pits and Trenching 

7 Test pits or trenches may be appropriate for investigating shallow, subsurface waste sites. These methods 
8 offer the advantage of direct inspection of a larger subsurface area (including greater ability to identify 
9 solid waste debris) than can be achieved with push or drilling methods. Test pit and trench depths are 

10 typically limited to <4.9 to 6.1 m ( 16 to 20 ft) bgs due to the reach of excavation equipment and 
11 engineering constraints. Test pitting and trenching are also more restricted than other methods when 
12 above-grade or subsurface interferences are present. General ly, a backhoe or track.hoe is used to excavate 
13 test pits and trenches, with grab samples of the soil collected directly from the bucket. Excavation spoils 
14 are staged adjacent to the excavations and are placed in the excavation at the completion of the 
15 field investigation. 

16 A3.4.3 Grab Sampling 

17 Grab samples will be collected for surface sampling and from test pits and trenches. Sample material will 
18 be collected directly from exposed soil or from an excavator bucket. VOA subsamples will be collected 
19 first. Except for the VOA subsamples, soil will be transferred to a clean, stainless-steel mixing bowl, 
20 homogenized, and placed in containers in accordance with this SAP. 

21 A3.4.4 Direct-Push Technology 

22 DPT involves using a diesel hammer, hydraulic hammer, cone penetrometer, or percussion probe to 
23 penetrate the vadose zone and collect soil samples and/or obtain downhole geophysical logging data. 
24 These methods are generally limited in the depth of penetration and sample volume retrieval, compared to 
25 conventional borehole drilling techniques. Also, dense stratigraphy, cobbles, or boulders wi ll cause 
26 refusal. However, DPT is generally less expensive than drilling. Table A-20 includes descriptions of 
27 various DPT techno logies that may be used to collect the soil samples specified in this SAP. 

28 Soil samples are collected from the DPT hole using a driven sampling device, similar to a split-spoon 
29 sampler. Sampling is' conducted first for VOA, if required. Then soils are homogenized and subsampled 
30 for the remainder of the required analyses. DPT methods typically provide lower volumes of soi l recovery 
31 than other methods and may require prioritization or special laboratory coordination for small-volume 
32 sample analyses . Table A-20 lists the anticipated maximum depths for these technologies. 

33 

A-128 



DOE/RL-2016-58, DRAFT A 
JULY 2018 

Table A-20. Direct-Push Technologies 

State of Relative 
Technology Penetration Depth Sample Size Development Comments Cost 

Hydraulic Medium to deep 2.5 cm ( I in.) Commercia l; Stymied by competent Med ium 
hammer unit (61.0 m [200 ft] , diameter, 56 cm widely available sediments, cobble / 

depending on (22 in .) long boulders 
geology) 

Cone Medium (<45 .7 m 2.5 cm ( I in.) Commercial; Stymied by competent Medium 
penetrometer [ 150 ft] , depending diameter, 0.6 m widely available sediments, cobbles/ 

on geology) (2 ft) long boulders 

Enhanced Medium to deep 2.5 cm ( I in .) Mature; some Cone penetrometer that Medium 
access (76.2 m [250 ft] , diameter, 0 .6 m refinement can also drill through 
penetration depending on (2 ft) long needed for fine sediments, boulders 
system geology) difficult 

conditions 

Percussion Shallow (<30.4 m 2.5 cm (1 in .) Commercial; Stymied by competent Low to 
probe [100 ft]) diameter, 0 .3 m widely available sediments, cobbles/ medium 

( I ft) long boulders; often referred 
to as a GeoProbe® 

Note: GeoProbe® is a registered trademark of GeoProbe Systems, Salina, Kansas. 

2 A3.4.5 Borehole Drilling 

3 Borehole drill ing can be conducted us ing a variety of equipment, depending on data needs. For 
4 app lication to the 200-EA-l OU characterization, the preferred borehole drilling method will be capable 
5 of sampling using continuous coring (Section AJ.4.6). Drilling technology attributes will allow for 
6 the following: 

7 • Enable collection of intact continuous core samples 

8 • Enable control of contaminated cuttings 

9 • Pennit spectral gamma, neutron moisture, and other types of downhole geophysical logging 

10 • Provide adequate soi l volume to support soi l sampling 

11 Table A-21 includes descriptions of various conventional borehole drilling technologies that may be used 
12 to collect the samples specified in this SAP. 

13 All drilling will conform to site-specific technical specifications for environmental drilling services. 
14 Drill rigs for deep boreholes will generally require a gravel pad and sometimes gravel access roads. 

15 Multiple telescoping casing strings may be used to reach the tota l depth for boreholes and minimize 
16 contaminant transport through the vadose zone during drilling. The casing sizes will be planned and 
17 des igned to accommodate split-spoon samplers to the bottom of the borehole. 
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Table A-21 . Conventional Borehole Drilling Technologies 
Penetration State of Relative 

Technology Depth Sample Size Development Comments Cost 

Cable tool Deep (>91 m 6 to 13 cm (2.5 to Commercial ; Typicall y used in Medium 
[300 ft]) 5 in.) diameter widely available radiologica ll y to high 

split spoon and routinely used contaminated areas. 

Air rotary Deep (>9l m 6 to 13 cm (2.5 to Commercial; Cannot be used to Medium 
[300 ft]) 5 in.) diameter widely avai lable characterize volati !es. to high 

split spoon 

Percussion Medium (<61 m 6 to 13 cm (2.5 to Commercial; Provides for the rapid Medium 
(Becker [200 ft] , 5 in .) di ameter widely ava il able and accurate co llection 
Hammer, other depending on split spoon and routinely used of geologic samples. 
drive casi ng geology) May not be suitabl e 
types) fo r environmental 

sampling. 

Sonic Medium (<9l m 6 to 13 cm (2 .5 to Commercial; Allows for continuous Medium 
[300 ft] , 5 in .) di ameter widely available coring; can heat 
depending on split spoon formation and sample 
geology) to high temperatures. 

Hollow-stem Shallow (<50 ft) 6 to 13 cm (2.5 to Commercial; Brings spoil s to Low 
auger (15 m) 5 in .) diameter widely avai lable surface; may be more 

split spoon limited by 
contamination control 
considerations. 

Directional Deep (>91 m Up to 5 cm (2 in .) Commercia l; Requires a drilling High 
drilling [300 ft]) diameter grab widely available mud, which could 

sample mobili ze 
contamination. 

1 

2 A3.4.6 Continuous Coring 

3 An approved DPT or borehole drilling method will be used to collect intact continuous core samples and 
4 achieve the total depth, as conditions allow. Downhole geophysical logging and field screening results 
5 will determine the ideal sample intervals for analysis. Downhole geophysical logging will be performed 
6 following drilling and prior to casing downsizing, or as needed to meet required holding times. All 
7 drilling will conform to site-specific technical specifications for environmental drilling services. 

8 Vadose zone sediments wi ll be retrieved as intact continuous core samples with minimal disturbance to 
9 the sample material. Prior to sample collection, any formation sediment within the borehole (as a result of 

10 driving the temporary casing) will be removed. 

11 Each core barrel device will be equipped with 1.5 m (5 ft) LEXAN liners. The liners may be obtained 
12 pre-cut according to the sampling and analys is needs (i.e., VOAs or special sampling) or to minimize the 
13 volume of soil brought to the surface if high or medium levels of radioactive contamination are expected. 

14 Upon retrieval , each core liner will be labeled in the field, at a minimum with the borehole identification 
15 number; appropriate depths (top and bottom); the core orientation (indicated by an arrow pointing upward 
16 toward the shallowest end of the liner); and the core temperature at top, middle and bottom as measured 
17 by an infrared thermometer. The LEXAN liner ends will be sealed with snug-fitting plastic endcaps and 
18 taped to form a barrier to air and moisture. The endcaps will be further secured with evidence tape, 
19 labeled, and placed in a refrigerator or cooler with freezer packs or ice during storage (at 4°C [39.2°F]). 
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l All intact liners shall remain sealed and stored (at 4°C [39.2°F]) until the field data and downhole 
2 geophysical logging results have been reviewed and the target sample intervals have been identified. 
3 All intact cores will be eva luated for lithology and photographed prior to sample collection, as 
4 appropriate. Prior to disposal of unused sample material, a grab sample shall be collected from each core 
5 and stored for future analysis (if needed) as the laboratory ana lyses are performed. The OU technical lead 
6 will determine when the grab sample is no longer needed or viable for the intended method based on the 
7 designated holding times. 

8 In some instances, intact coring may not be possible. In those instances, the returned drill cuttings will be 
9 collected continuously in plastic sleeves as disturbed amples from the core barrel. The sleeves wi ll be 

10 labeled in the field with the borehole identification number and the appropriate depths. All sleeves will be 
11 opened (either in the field or laboratory) and evaluated for lithology prior to disposal. 

12 The holding-time clock will begin when the cores are retrieved from the borehole and brought to the 
13 surface. Ideally, the continuous core liners will be stored as appropriate until downhole geophysical 
14 logging results can be evaluated and target depth intervals can be selected for laboratory ana lysis. 
15 However, in the event that downhole geophysical logging results cannot be obtained in advance of the 
16 required holding times, alternative field screening methods may be used to select the target sample 
17 intervals as directed by the OU technical lead. 

18 A3.4.7 Split-Spoon and Core Barrel Sampling 

19 Split-spoon sampling may be used in cases where continuous core sampling is not viable (i.e. well 
20 installation, opportunistic sampling) . Split-spoon and core barrel sampling devices will be equipped with 
21 liners, generally made of stainless steel or polycarbonate (e.g., LEXAN). Site personnel will not overdrive 
22 the sampling device. The VOA subsamples will be collected from the undisturbed cores and placed 
23 directly into sample containers. Except for the VOA subsamples, soil will be transferred to a clean, 
24 stainless-steel mixing bowl, homogenized, and containerized in accordance with this SAP. 

25 A3.4.8 Supplemental Sampling for Soil Properties Analyses 

26 For boreholes extending > 15.2 m (50 ft) bgs, analyses for moisture content, grain-size distribution, and 
27 soil density will be conducted using the logic described in Section A2.2 .2. The soil property samples will 
28 generally be collected from lithologies that represent the major facies in the vadose zone. Samples for soil 
29 density should be collected using split-spoon sampling devices, concurrent with radiological and 
30 nonradiological split-spoon sample intervals, when possible. This ensures that the physical properties can 
31 be related back to the depth of the radiological and nonradiological sample results. 

32 The number and type of additional tests performed will be detem1ined by the OU technical lead in 
33 consideration of available site-specific contaminant and soil properties data and the regional and 
34 site-specific data needs for fate and transport modeling. 

35 A3.4.9 Supplemental Sampling and Testing for Attenuation and Transport Processes Evaluation 

36 Supplemental sampling and testing for attenuation and transport processes will be perfonned using the 
37 logic and methods described in Section A2 .2.2 at the judgment of the OU technical lead from the 
38 sampling locations identified in Section A3.3 .2. Interval selection will consider available site-specific 
39 data and the regional and site-specific data needs for fate and transport modeling. 
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All designated attenuation and transport sample intervals will include at least sediment sequential 
2 extractability and batch leaching, partitioning behavior, or repacked leaching kinetic testing (soil column 
3 leach tests). The number and types of other tests will be determined by the OU technical lead based on 
4 an initial data assessment and information in the following natural attenuation guidance documents: 

5 • EP A/600/R-07 / l 39, Monitored Natural Attenuation of Inorganic Contaminants in Ground Water 
6 Volume ] - Technical Basis for Assessment 

7 • EPA/600/R-07/ 140, Monitored Natural Attenuation of Inorganic Contaminants in Ground Water 
8 Volume 2 - Assessmentfor Non-Radionuclides Including Arsenic, Cadmium, Chromium, Copper, 
9 Lead, Nickel, Nitrate, Perchlorate, and Selenium 

10 • EP A/600/R- l 0/093 , Monitored Natural Attenuation of Inorganic Contaminants in Ground Water 
11 Volume 3 - Assessmentfor Radionuclides Including Tritium, Radon, Strontium, Technetium, 
12 Uranium, Iodine, Radium, Thorium, Cesium, and Plutonium-Americium 

13 • OSWER Directive 9283 .1-36, Use of Monitored Natural Attenuation for Inorganic Contaminants at 
14 Superfund Sites 

15 A3.4.10 Concrete Coring 

16 Concrete core samples may be collected from structures (e.g. , foundations and retention basins) . 
17 Handheld or vehicle-mounted coring equipment will be used to collect a continuous core for analysis. 

18 A3.4.11 Downhole Geophysical Logging 

19 Boreholes will be geophysically logged with the high-resolution, spectral gamma ray logging system to 
20 detennine the vertical distribution and concentration of gamma-emitting radionuclides. Soil moisture will 
21 be determined using a neutron logging tool. Passive neutron logs may be collected on a case-by-case 
22 basis if the gamma spectroscopy log or process history indicate that fissile materials ( e.g., plutonium) 
23 may be present. The boreholes will be logged before the casing is telescoped and before the borehole is 
24 decommissioned. The starting point for logging will be recorded, usually at the ground surface or the top 
25 of the casing. In accordance with WAC 173-160, boreholes will be decommissioned with DOE-RL and 
26 Ecology approval after downhole geophysical logging and sampling are completed. 

27 Direct-push boreholes will be geophysically logged using either a slim-ho le spectral gamma ray logging 
28 system or a gross gamma logging system. Soil moisture will be determined using a neutron logging tool. 
29 Passive neutron logs may be collected on a case-by-case basis if the gamma log or process history 
30 indicate the likely presence of plutonium. 

31 A3.4.12 Surface Geophysical Surveys 

32 Surface-based geophysical surveys (including magnetometry, ground-penetrating radar, and resistivity) 
33 will be used at selected locations to refine the understanding of subsurface features and/or lateral 
34 contaminant distribution gradients. These surveys will generally be performed on areas larger than the 
35 associated waste sites to address the objectives identified in Section A3.3. l. 

36 A3.4.13 Field Screening 

37 Field screening provides alpha and beta/gamma, in situ gamma, XRF, and organic vapor monitoring data. 
38 The data will be used to support sampling and analysis efforts. Generally, cuttings from waste site 
39 penetrations, trenches, and test pits will be field screened for contamination. Screening will be conducted 
40 visually and with field instruments by qualified personnel following established sampling practices, 
41 procedures, and requirements. The field measurements will be recorded, noting the sample depth and the 
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l instrument reading. Measurements will be relayed daily to the field geologist for inclusion in the field 
2 logbook or operation records, as applicable. Where systematic surface field surveys are required, field 
3 measurement data points will be associated with global positioning system coordinates on standard 
4 grid intervals. 

5 A3.5 Decontamination of Sampling Equipment 

6 Sampling equipment will be decontaminated using approved sampling equipment decontamination 
7 methods. To prevent potential sample contamination, care will be taken to use decontaminated or 
8 disposable equipment for each sampling activity. Special care will be taken to avoid the following 
9 common ways that cross-contamination or background contamination may compromise samples: 

l O • Improperly storing or transporting sampling equipment and sample containers 

11 • Placing sampling gear or bottles on or near potentially contaminated materials 
12 (e.g., uncovered ground) 

13 • Handling bottles or equipment with dirty hands or gloves 

14 • Improperly decontaminating equipment before sampling or between sampling events 

15 Decontamination of nondisposable sampling equipment requires high-purity water in each step. 
16 In general, three rinse cycles are performed to decontaminate sampling equipment: a detergent rinse, 
17 an acid rinse, and a water rinse. During the detergent rinse, the equipment is washed in a phosphate-free 
18 detergent solution, followed by rinsing with high-purity water in three sequential containers. After the 
\ 9 third high-purity water rinse, stainless-steel or glass equipment is rinsed in l M nitric acid solution 
W (pH <2). The equipment is then rinsed with high-purity water in three sequential containers (the 
21 high-purity water rinses following the acid rinse are in containers not used for the detergent rinse). 
22 Following the final high-purity water rinse, equipment is rinsed in hexane and placed on a rack to dry. 
23 Air-dried equipment that is not metal or glass is loaded into a 50°C (122°F) drying oven, while metal or 
24 glass items are placed in a l 00°C (2 l 2°F) drying oven. Once the items reach these temperatures, they are 
25 baked for 20 minutes and then cooled. The equipment is removed from the oven using surgeon's gloves 
26 and wrapped in clean, unused aluminum foil. The wrapped equipment is stored in a custody-locked, 
27 controlled access area. 

28 At a minimum, the drill rig derrick, all downhole equipment, and temporary casings will be field 
29 decontaminated (e.g., high pressure and temperature wash) before mobilization and demobilization at 
30 each drilling location. If core barrel equipment is used to collect samples, the drive head will be swapped 
31 out with a clean replacement. 

32 A3.6 Documentation of Field Activities 

33 Logbooks or data forms are required for field activities and will be used in accordance with HASQARD 
34 requirements (DOE/RL-96-68). A logbook must be identified with a unique project name and number. 
35 The individuals responsible for logbooks will be identified in the front of the logbook, and only 
36 authorized persons may make logbook entries. Logbook entries will be reviewed by the FWS, cognizant 
37 scientist/engineer, or another responsible manager and the review will be documented with their 
38 signature and the date. Logbooks will be permanently bound, waterproof, and ruled with sequentially 
39 numbered pages. Pages may not be removed from logbooks for any reason, and logbook entries will be 
40 made in indelible ink. Corrections will be made by marking through erroneous entries with a single line, 
l l entering the correct data or information, and initia ling and dating the changes. 
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1 Data forms may be used to collect field information but must follow the logbook requirements, and the 
2 data forms must be referenced in the logbooks. A summary of information recorded in logbooks or on 
3 data forms is as follows: 

4 • Day and date; task start and end time; weather conditions; and names, titles, and organizations of 
5 personnel performing the task. 

6 • Purpose of visit to the task area. 

7 • Detailed description of site activities (e.g., text, maps, and drawings) or by reference to the data forms 
8 used to record such information (e.g., soil boring log or well completion log). Also include details 
9 about field tests conducted, other data records, and methods followed when performing the activity. 

l O • Details of fie ld calibrations and surveys conducted. Reference any forms used, other data records, and 
11 the methods followed when performing the calibrations and surveys. 

12 • Details of samples collected and the preparation of SPLITS, duplicates, MSs, or MBs. Reference the 
13 methods used for sample collection or preparation. List the sample locations, types, labels or tag 
14 numbers, identification numbers, containers and volume, preservation methods, packaging, 
15 chain-of-custody form numbers, and analytical request form numbers pertinent to each sample or 
16 sample set. Note the time and the name of the individual to whom custody of samples was transferred. 

17 • Time, equipment type, serial or identification number, and methods followed for equipment 
18 decontaminations and maintenance. If using data forms in conjunction with logbooks, reference the 
19 page number(s) of any logbook where detailed information is recorded on the data form. 

20 • Equipment failures or breakdowns, with a brief description of repairs or replacements. 

21 A3.6.1 Corrective Actions and Deviations for Sampling Activities 

22 The OU project manager, FWS, field crew supervisors, and SMR personnel must document deviations 
23 from protocols, issues pertaining to sample collection, chain-of-custody forms, target analytes, sample 
24 transport requirements, or noncompliant monitoring. Examples of deviations include samples not 
25 collected due to field conditions. 

26 As appropriate, deviations or issues will be documented (e.g., in a field logbook) in accordance with 
27 internal corrective action methods. The OU project manager, FWS, field crew supervisors, or SMR 
28 personnel are responsible for communicating field corrective action requirements and for ensuring that 
29 corrective actions are applied to field activities. Changes in sample activities that require notification, 
30 approval, and documentation will be performed as specified in Table A-4. 

31 A3.7 Calibration of Field Equipment 

32 Onsite environmental instruments are calibrated in accordance with the manufacturer' s operating 
33 instructions, internal work requirements and processes, and field instructions that provide direction for 
34 equipment calibration or verification of accuracy by analytical methods . Calibration records shall include 
35 raw calibration data, identification of the standards used, associated reports, calibration date, and the 
36 analyst' s name or initia ls. The results from all instrument calibration activities are recorded in accordance 
37 with HASQARD requirements (DOE/RL-96-68) . Field instrument calibration and QA checks will be 
38 performed as follows: 
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2 • At the frequency recommended by the manufacturer, standard methods, or as required by regulations. 

3 • Upon failure to meet specified QC criteria. 

4 • Calibration of radiological field instruments on the Hanford Site is performed by the Mission Support 
5 Alliance prime contractor, as specified by their calibration program. 

6 • Daily calibration checks will be performed and documented for each instrument used. The checks will 
7 be made on standard materials that are sufficiently similar to the matrix under consideration for direct 
8 data comparison. Analysis times will be sufficient to establish detection efficiency and resolution. 

9 • Standards used for calibration will be traceable to a nationally recognized standard agency source or 
10 measurement system. Manufacturer's recommendations for storage and handling of standards (if any) 
11 will be followed. Expired standards will not be used for calibration. 

12 A3.8 Sample Handling 

13 Sample handling and transfer will be in accordance with established methods, including HASQARD 
14 (DOE/RL-96-68), to preclude loss of identity, damage, deterioration, and loss of sample. Custody seals or 
15 custody tape will be used to verify that sample integrity was maintained during sample transport. 
16 The custody seal will be inscribed with the sampler' s initials and date. If it is discovered that the custody 
17 tape has been tampered with or broken on both the sample bottle and the cooler, the sample may be 
18 ana lyzed but the results will include a flag indicating that custody was broken. If the sample data do not 
19 trend with the other data or are not as expected, the data from the sample•will be flagged accordingly. 
20 A sampling and analytical database is used to track samples from the point of collection through the 
21 laboratory analysis process. 

22 A3.8.1 Containers 

23 Prior to analysis, samples shall be stored in break-resistant containers. Field sample collection records 
24 shall indicate the laboratory lot number of the bottles used in sample collection. When commercially 
25 pre-cleaned containers are used for sample collection, the name of the manufacturer, lot identification, 
26 and certification shall be retained for documentation. 

27 Empty sample containers shall be capped and stored in an environment that minimizes the possibility of 
28 contamination. If stored sample containers become contaminated, they cannot be used for a sampling 
29 event, and corrective actions shall be implemented to prevent reoccurrence. Container sizes may vary 
30 depending on laboratory-specific volumes or requirements for meeting analytical detection limits. 
31 Container types and sample volumes are identified on the chain-of-custody form. 

32 When LEXAN liners are used as sample containers, the ends of the liner segment will be sealed with 
33 snug-fitting plastic endcaps and taped around the lips of the caps. The endcaps will be further secured 
34 with evidence tape and labeled to be delivered intact for laboratory testing. Field data will be evaluated to 
35 select intervals for analysis and the laboratory will be advised accordingly. 

36 The Radiological Engineering organization will measure contamination levels and dose rates associated 
37 with filled sample containers. This information and other pertinent data will be used to select proper 
38 packaging, marking, labeling, and shipping materials and to verify that the sample can be received by the 
39 analytical laboratory in accordance with their radioactivity acceptance criteria. If the dose rate on the 
40 outside of a sample container or the curie content exceeds levels acceptable by a laboratory, the FWS 
41 (in consultation with SMR) may send smaller sample volumes to the laboratory. 
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2 Samples are identified by affixing a standardized label or tag to the container. This label or tag shall 

3 include the sample identification number. The label shall identify or provide reference to associate the 
4 sample with the date and time of collection, preservative used (if any), analyses required, and the 

5 collector' s name or initials. Labels or tags may be pre-printed or handwritten in indelible or 
6 waterproof ink. 

7 A3.8.3 Sample Custody 

8 Sample custody will be maintained in accordance with existing contractor protocols to ensure that sample 
9 integrity is maintained throughout the analytical process. Chain-of-custody protocols will be followed 

10 throughout sample collection, transfer, analysis, and disposal to ensure that sample integrity is 
11 maintained. A chain-of-custody record will be initiated in the field at the time of sampling and will 
12 accompany each set of samples shipped to a laboratory. 

13 Shipping requirements will determine how sample shipping containers are prepared for shipment. 
14 The analyses requested for each sample will be indicated on the accompanying chain-of-custody form. 
15 Each time the responsibility for the sample custody changes, the new and previous custodians will sign 
16 the record, also noting the date and time. The field sampling team will make a copy of the signed record 
1 7 before sample shipment and transmit the copy to SMR. 

18 The following information is required on a completed chain-of-custody form: 

19 • Project name 

20 • Collectors' names 

21 • Unique sample identification numbers 

22 • Date, time, and location ( or traceable reference) of sample collection 

23 • Matrix 

24 • Preservatives 

25 • Chain-of-possession information (i.e ., signatures and printed names of each individual involved in the 
26 transfer of sample custody and storage locations, and dates/times of receipt and relinquishment) 

27 • Requested analyses (or reference thereto) 

28 • Number of sample containers per unique sample identification number 

29 • Shipped-to information (i.e. , analytical laboratory performing the analysis) 

30 Samplers should note any sample anomalies and inform SMR so special direction for analysis can be 
31 provided to the laboratory, if necessary. 

32 A3.8.4 Sample Transportation 

33 Transportation requirements determine how samples are prepared for shipment. Packaging and 
34 transportation instructions shall comply with applicable transportation regulations and DOE requirements . 
35 Regulations for classifying, describing, packaging, marking, labeling, and transporting hazardous 
36 materials, hazardous substances, and hazardous wastes are enforced by the U .S. Department of 
37 Transportation' (DOT) as described in 49 CFR 171 , "Transpo1tation," "General Information, Regu lations, 
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1 and Definitions," through 177, "Carriage by Public Highway."4 Carrier-specific requirements defined in 
2 the current edition of International Air Transportation Association (IA TA) Dangerous Goods Regulations 
3 shall also be used when preparing sample shipments for air freight providers. 

4 Samples containing hazardous constituents above regulated amounts shall be considered hazardous 
5 material in transportation and transported in accordance with DOT/IATA requirements. If the sample 
6 material is known or can be identified, then it will be packaged, marked, labeled, and shipped according 
7 to the specific instructions for that material. Appropriate laboratory notifications will be made through the 
8 SMR project coordinator. 

9 Materials are classified by DOT/IA TA as radioactive when the isotope specific activity concentration and 
l O the exempt consignment limits described in 49 CFR 173 , "Transportation," "Shippers-General 
11 Requirements for Shipments and Packagings," are exceeded. Samples shall be screened (or relevant 
12 historical data wi ll be used) to determine if these values are exceeded. When screening or historical data 
13 indicate that samples are radioactive, the samples shall be properly classified, described, packaged, 
14 marked, labeled, and transported according to DOT/IATA requirements. 

15 Prior to shipping radioactive samples to the laboratory, the shipping organization shall notify the 
16 laboratory of the approximate number and radiological levels of the samples. This notification is 
17 conducted through the SMR project coordinator. The laboratory is responsible for ensuring that applicable 
18 license limits are not exceeded. Prior to sample receipt, the laboratory shall provide SMR with written 
19 acceptance of the samples with elevated radioactive contamination or dose. 

20 A4 Management of Waste 

21 Waste materials will be generated during borehole drilling, sampling activities, and well development. 
22 The method for identifying, storing, and dispositioning the hazardous, radioactive, or mixed waste 
23 materials and unused samples (including unexpected waste) generated by sampling activities will be 
24 managed in accordance with the applicable waste control plan and must be characterized in accordance 
25 with DOE/RL-2011-41, Hanford Site Strategy for Management of Investigation Derived Waste; 
26 DOE/RL-2009-39, Investigation-Derived Waste Purgewater Management Action Memorandum; 
27 and DOE/RL-2009-80, Investigation Derived Waste Purgewater Management Work Plan. Waste 
28 materials requiring collection will be placed in containers appropriate for the material and the receiving 
29 facility in accordance with the applicable requirements document and applicable substantive federal 
30 and/or state requirements. 

31 Packaging and labeling during waste storage and transportation will meet the requirements of DOT 
32 and WAC 173-303, " Dangerous Waste Regulations," as appropriate. DOT packaging requirement 
33 exceptions may be used for onsite waste shipments if documented as such and if the packaging provides 
34 an equivalent degree of safety during transportation. 

35 Off site analytical laboratories are responsible for the disposal of unused sample quantities, unless 
36 otherwise directed. To document and simplify the management of returned samples, the approval is 
37 granted with the CERCLA DOE-RL remedial project manager signature on this SAP, such that samples 
38 and associated sample waste may be returned to the project site and dispositioned with other wastes from 
39 the 200-EA-l OU. This approval will be communicated to affected laboratories or treatment facilities , 
40 as needed. 

4 Transportation regulations 49 CFR 174, "Carriage by Ra il," and 49 CFR 176, "Carriage by Vessel ," are not 
applicable, as these two transportation methods are not used . 
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2 DOE has established the hazardous waste operations safety and health program pursuant to the 
3 Price-Anderson Amendments Act of 1988 to ensure the safety and health of workers involved in 
4 mixed-waste site activities. The program was developed to comply with the requirements of 10 CFR 851, 
5 "Worker Safety and Health Program," which incorporates the standards of 29 CFR 1910.120, 
6 "Occupational Safety and Health Standards," " Hazardous Waste Operations and Emergency Response"; 
7 10 CFR 830, "Nuclear Safety Management"; and l 0 CFR 835, "Occupational Radiation Protection." 
8 The health and safety program defines the chemical, radiological, and physical hazards, and it specifies 
9 the controls and requirements for daily work activities on the overall Hanford Site. Personnel training; 

10 control of industrial safety and radiological hazards; personal protective equipment; site control; and 
11 general emergency response to spills, fire, accidents, injury, site visitors, and incident reporting are 
12 governed by the health and safety program. Site-specific health and safety plans will be used to 
13 supplement the general health and safety plan. Hanford Site workers have the right and responsibility to 
14 stop work if a safety, health, or environmental threat is witnessed or perceived. 
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2 This appendix provides two plate maps showing the locations of the 200-EA- l Operable Unit (OU) 
3 waste sites. 

4 Figure B-1 shows the 200-EA- l OU waste sites superimposed onto an aerial photograph. Key facility and 
5 road names are included, and Central Plateau Inner Area and 200-BP-5 and 200-PO-l Groundwater OU 
6 boundaries are shown. 

7 Figure B-2 shows 200-EA- l OU waste sites in relationship to other Central Plateau locations. 
8 A subsequent unit for individual development (SQUID) is a subdivision of a Central Plateau geographic 
9 implementation area that can be remediated as a separate project, independent of other actions in the area . 

10 Hydrogeologic provinces, the Central Plateau Inner Area, and 200-BP-5 and 200-PO-1 Groundwater OU 
11 boundaries are shown. Key facility and road names are also provided. 
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Figure B-1. 200-EA-1 OU Waste Site Map 
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Figure B-2. 200-EA-1 OU Waste Site Geographic Interface Map 
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C 200-EA-1 Operable Unit Preliminary Waste Site Evaluations 
and Workshop Outcomes 

3 This appendix documents the preliminary evaluations and workshop outcomes for each 200-EA-l 
4 Operable Unit (OU) waste site. The U.S. Department of Energy, Richland Operations Office (DOE-RL) 
5 compiled 200-EA-l OU waste site existing information as part of the data quality objectives process 
6 described in Chapter 4 of this work plan. Chapter 3 of this work plan and SG W-60540, 
7 200-EA-l Operable Unit Scoping, document the existing information. 

8 DOE-RL and the Washington State Department of Ecology used existing information to conduct 
9 workshops, identify uncertainties associated with the nature and extent of contamination warranting 

l O action, and understand the range of potential response actions that may protect potential receptors. 1 

11 Table C-1 shows the appendix organization, and Tables C-2 through C-7 document the preliminary 
12 evaluations and workshop outcomes (i.e. , uncertainty management approach) for each waste site. 
13 Information in Table C-2 through C-7 supports defining the principal study questions and associated data 
14 needs (Chapter 4 of this work plan) and refines waste-site specific investigation activities to address data 
15 gaps in the sampling and analysis plan (SAP) (Appendix A of this work plan). 2 As shown in Tables C-2 
16 through C-7, some waste sites were discussed in more than one workshop due to changes in the 
17 200-EA- l OU characterization approach. 

18 The uncertainty management approach developed for each waste site (as summarized in this appendix and 
19 detailed in Appendix A [SAP]) , is sufficient to characterize the relevant media for each waste site. 

1 ECF-200EA1-17-0046, Assessment and Presentation of Available Waste Site Data for the 200-EA-1 Operable Unit; 
and ECF-200EA1-17-0066, Pore Volume Calculation - 200-EA-1 OU Liquid Waste Disposal Sites, supported existing 
information evaluations. 
2 As used in this work plan, a data need is the information needed to address a PSQ in support of cleanup decision 
making . A data gap results when existing information cannot fill a data need; data gaps are the basis for new data 
collection and technica l evaluations. 
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Table C-1. Organization of Appendix C Waste Site Information 

200-EA-J OU Group* 

Hot Semiworks 
A Tank Farms B Tank Farms B Plant Plant PUREX Plant Miscellaneous 

(Table C-2) (Table C-3) (Table C-4) (Table C-5) (Table C-6) (Table C-7) 

200-E-27 200-E- 121 200-E-25 200-E-4 200-E PD 200-E BP 
200-E-125 200-E-292 200-E-26 200-E-41 200-E- I 3 200-E-53 
200-E-262-PL 216-8-51 200-E-1 l 7 200-E-56 200-E-43 200-E- 109 
200-E-276-PL 2607-E9 200-E-123 200-E-57 200-E-124 200-E- I 15 
200-E-287 2607-EF 200-E-129 200-E-249-PL 216-A-3 200-E-139 
207-A-NORTH UPR-200-E-43 200-E-130 200-E-251-PL 216-A-9 UPR-200-E-l I 
207-A-SOUTH UPR-200-E-89 200-E-142 200-E-252-PL 216-A-10 UPR-200-E-50 
216-A-l UPR-200-E-144 200-E-209-PL 200-E-293 216-A-27 UPR-200-E-95 
216-A-6 200-E-297 200-E-294 216-A-36A UPR-200-E-l 12 
216-A-18 207-B 201-C 216-A-368 
216-A-l 9 216-B-2-l 209-E-WS-2 216-A-38-1 
216-A-20 216-B-2-2 216-C-I 216-A-45 
216-A-29 216-B-2-3 2 16-C-2 2607-E6 
216-A-30 216-B-IOA 216-C-3 UPR-200-E-I0 
216-A-34 216-B-I0B 216-C-4 UPR-200-E-12 
2 16-A-37-1 216-B-l2 216-C-5 UPR-200-E-20 
216-A-37-2 216-B-55 216-C-6 UPR-200-E-33 
216-A-40 216-B-59 216-C-7 UPR-200-E-88 
2 16-A-41 216-8-59B 216-C-I0 
216-A-42 216-8 -62 2607-E5 
2607-EA 216-B-63 2607-E7 A 
2607-El2 218-E-7 2607-E7B 
UPR-200-E-2 l 2607-E3 291-C 
UPR-200-E-29 UPR-200-E-64 291-C-l 
UPR-200-E-66 UPR-200-E-69 HSVP 
UP R-200-E-99 UP R-200-E-37 
UPR-200-E-143 UPR-200-E-98 

* Chapter 3 of this work plan discusses the 200-EA-I OU groups. 

HSVP Hot Semiworks Valve Pit 

OU operable unit 

PUREX Plutonium-Uranium Extraction (Plant) 

UPR unplanned release 
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Waste Site 

200-E-27 
dumping area 

200-E-125 
(UPR-solid) 

200-E-262-PL 
pipeline 

200-E-276-PL 
pipeline 

DOE-RL/ 
Ecology 

Workshop 
Date 

1/12/2017 

2/23/2017 

1/12/2017 

2/23/2017 

2/ 16/2017 

Rescheduled 
4/13/2017 

1/ 12/2017 

2/23/2017 

Table C-2. Workshop Outcomes for 200-EA-1 OU Waste Sites in the A Tank Farms Group 

Basis for Action Considerations 

YES. 

Potential Threat to HHE 
Based on Existing Information 

Lead in soil and debris associated with 
200-E-7 dumping area may be present at 
concentrations exceeding human and 
ecological risk-based criteria. 

UNCERTArN. 

Radiological and chemical (PCBs, metals, 
PAHs) constituents in soil associated with the 
200-E-125 UPR may be present at 
concentrations exceeding human and 
ecological risk-based criteria. 

UNCERTArN, but LIKELY. 

Radiological and chemical constituents in 
piping and soil associated with 200-E-262-PL, 
including the 216A42A pump station, the 
216A428 valve box, and the 216A42C 
diversion box, may be present at 
concentrations exceeding human , ecological, 
and groundwater protection risk-based criteria. 

UNCERTArN. 

Radiological and chemical constituents in 
piping and soil associated with 200-E-276-PL 
may be present at concentrations exceeding 
human and eco logical risk-based criteria. 

Likely Exposure 
Pathways 

X 

X X 

X X X 

X X 

Other 
Regulatory 
Standards 

None 

None 

None 

None 

Response Identification and Evaluation 
Considerations 

Dimensions 

Undefined 

Length : 22 ft 

Width : 15 ft 

Depth : 3 ft 

Length : 1,166 ft 

Diameter: 
4 in . (west and east lines) 
3 in . (Central lines) 

Depth: 9 ft (at 216A42A 
valve box), basin has 
been leveled and may 
exceed 20 ft (depth of 
former basin) 

Length: l 7 ft 

Diameter: 4 in. 

Depth: 4 ft bgs 

= -~ -<.,) 

< 
0 z 

X 

Potential 
Response Actionsb 

X 

X X 

Uncertainty 

Extent of lead 
contamination. 

Presence and nature of 
contamination, if any. 

Nature and extent of 
contamination. 

Presence and nature of 
contamination, if any. 

DOE/RL-2016-58, DRAFT A 
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Data Needs and Data Gaps Identification 

Uncertainty Management Approach 

(Based on DOE-RL/Ecology workshop discussions; the SAP 
/Appendix A/ pro-vides final in-vestigation approach details) 

• Determine if there are additional details about the previous 
investigation that can inform extent of excavation. 

• RTD with verification sampling. Use XRF and metal detection 
technologies to inform field activities. 

Characterization strategy modified in accordance with 
200-DV-1 OU sampling protocol.c 

DOE-RL and Ecology determined it is a more efficient use of 
resources to remove and dispose. 

Characterization strategy modified in accordance with 
200-DV-l OU sampling protocol.c 

Address with the 216-A-42 retention basin and UPR-200-E-66 
(UPR-solid) (200-EA- l OU). See the 216-A-42 retention basin for 
uncertainty management approach . 

• Address with 216-A-41 Crib (200-EA-l OU) 

• Investigate through and below the 216-A-41 Crib (push probe). 

• Sample to confirm expectation of no basis for action. 

• Whatever is discovered for the crib wou ld be applied to the 
200-E-276-PL. 

Characterization strategy modified in accordance with 
200-DV-l OU sampling protocol.c 
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Waste Site 

200-E-287 
(UPR-solid) 

207-A-NORTH 
Retention Basin 

207-A-SOUTH 
Retention Basin 

216-A-l Crib 

DOE-RL/ 
Ecology 

Workshop 
Date 

4/ 13/2017 

3/9/2017 

11/ 16/16 

12/8/16 

Rescheduled 
3/9/2017 

4/ 13/20 17 

Table C-2. Workshop Outcomes for 200-EA-1 OU Waste Sites in the A Tank Farms Group 

Basis for Action Considerations 

Potential Threat to HHE 
Based on Existing Information 

UNCERTAIN, but UNLIKELY. 

Radiologically contaminated tumbleweeds 
accumulate in the 200-E-287 UPR. 
Radiological contamination in so il associated 
with the 200-E-287 waste site may be present 
at concentrations exceeding human and 
ecological risk-based criteria. 

UNCERTAIN, but UNLIKELY . 

There are no expected CERCLA-related 
threats to HHE associated with the 
207-A-NORTH Retention Basin . 

NO. 

There are no CERCLA-related threats to HHE 
associated with the 207-A-SOUTH Retention 
Basin; RCRA closure work has been 
implemented. 

UNCERTAIN, but LIKELY. 

Radiological constituents in soil and wood 
timbers associated with the 216-A-l Crib may 
be present at concentrations exceeding human , 
ecological, and groundwater protection 
risk-based criteria. 

Likely Exposure 
Pathways 

X X 

Other 
Regulatory 
Standards 

None 

None 

TSD 

X X None 

Response Identification and Evaluation 
Considerations 

Dimensions 

Approximately 60 ft 
wide and 500 ft long 

Three basins, each as 
fo ll ows: 

Length: 55 ft 

Width : 10ft 

Depth: 7 ft 

Dimensions of each of 
three cells: 

Length: 55 ft 

Width : 10 ft 

Depth : 7 ft 

Capacity: 70,000 gal 

Length: 30 ft 

Width: 30 ft 

Depth: 15 ft 

_; -... < 
0 z 

X 

X 

Potential 
Response Actionsb 

X X 

Uncertainty 

X Presence and nature of 
contamination, if any. 

Whether all windblown 
contamination has 
been removed . 

one; all previous 
radiological detections 
were removed during 
closure actions. 

X Nature and extent of 
contamination. 

DOE/RL-2016-58, DRAFT A 
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Data Needs and Data Gaps Identification 

Uncertainty Management Approach 
(Based on DOE-RL/Ecology workshop discussions; tile SAP 
f Appendi:r A/ provides II/Jal investigation approach details) 

Defer investigation of the area until reaccumulation of 
tumbleweeds is no longer a dynamic issue. 

• Confirm the waste site is clean with a radiological survey of 
basin surface. 

• If the survey indicates the site is clean , then reject the site 
through the MP-14 process (RL-TPA-90-0001) 

Evaluate and di scuss MP-14 reclassification as " no action"; bring 
into the 200-EA- l OU and cany through as " no action" decision 
(RL-TP A-90-000 I). 

• In stall one penetration through the crib and look at 
gamma signature. 

• If the gamma log indicates that sampling is feasible, make 
a second penetration and collect shall ow samples following the 
200-DV- l OU protocol for the shallow zone and deep samples 
to 50 ft bgs to target radiological constituents. Coll ect a sample 
at location where gamma readings begin to taper off. 

• If the gamma log indicates that gamma is too high (i.e. , there are 
ALARA concerns), bias is for engineered barrier. 
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Waste Site 

216-A-6 Crib 

216-A-18 Trench 

DOE-RL/ 
Ecology 

Workshop 
Date 

11/15/2016 

2/23/2017 

6/5/2017 

4/ 13/2017 

6/5/2017 

Table C-2. Workshop Outcomes for 200-EA-1 OU Waste Sites in the A Tank Farms Group 

Basis for Action Considerations 

Potential Threat to HHE 
Based on Existing Information 

UNCERTAIN, but LIKELY. 

Based on process history and waste stream, 
radiological and chemical constituents, 
including nitrates, in soil and wood timbers 
associated with the 216-A-6 Crib and related 
UP Rs (UPR-200-E-21 ; UPR-200-E-29) may 
be present at concentrations exceeding human, 
ecological , and groundwater protection 
risk-based criteria. 

UNCERTAIN, but LIKELY. 

Radiological and chemical constituents, 
including nitrates, in soil associated with the 
216-A-1 8 Trench may be present at 
concentrations exceeding human, ecological, 
and groundwater protection risk-based criteria. 

Likely Exposure 
Pathways 

X X X 

Other 
Regulatory 
Standards 

None 

X X X None 

Response Identification and Evaluation 
Considerations 

Dimensions 

100 ft by l 00 ft ,to a total 
depth of 21 ft 

Length: 80 ft 

Width: 80 ft 

Depth: 15 ft 

= 0 ·.:: 
"' ~ 
0 z 

X 

Potential 
Response Actionsb 

------ ~ 

"' ~ ~ -00 :E 
u ~ .... - r:n 
;;, ._, 

~ ... .., 
~ ~ 

~ s:: - ·= ~ .. 
~ ~ 

Q .., .. 
E-- ~ ~ 

~ 

i:i:::~ ~ 

X X X 

X X 

X 

Uncertainty 

• Extent of 
contamination (lateral 
and vertical). 

• Location of trench 
connecting to 
216-A-29 Ditch. 
[f located, presence 
of contamination 
wou ld need to be 
determined. 

• Presence of levels 
or types of 
contamination that 
would require special 
worker health and 
safety considerations. 

X Nature and extent 
of contamination. 

DOE/RL-2016-58, DRAFT A 
JULY 2018 

Data Needs and Data Gaps Identification 

Uncertainty Management Approach 

(Based on DOE-RL/Ecology workshop discussions; the SAP 
/Appendfr A/ provides final investig:1tion approach details) 

• Determine if resistivity data are available to inform extent 
of contamination. 

• Sample from within crib footprint to define nature of 
contamination to infonn worker safety and health considerations 
for response actions. 

• Characterize vertical extent with one deep boring and two 
additional borings for lateral extent outward from the crib 
footprint. [f samples show contamination in soil column extends 
to groundwater, additional borings may be necessary. 

• Review historical photos and 216-A-42 Retention Basin 
construction history to try to locate trench . 

Characterization strategy modified in accordance with 
200-DV- I OU sampling protocol.c 

Sampling design modified to align with updated 
characterization strategy. 

• Conduct radiological survey and resistivity surface grid to locate 
pipe discharge area and to site penetrations. 

• Install one penetration to 20 ft bgs through the trench and look at 
gamma signature. 

• If the gamma log indicates that sampling is feasible, make 
gamma penetration through center of trench to 50 ft bgs to map 
sample locations, then penetrate through center of trench and 
co llect shallow samples following the 200-DV-l OU protocol 
for the shallow zone and deep samples to 50 ft bgs to target 
radio logical constituents.c 

• [f the gamma log indicates that gamma is too high (i .e., there are 
ALARA concerns), bias is for engineered barrier. 

Sampling design modified to align with updated 
characterization strategy. 
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Table C-2. Workshop Outcomes for 200-EA-1 OU Waste Sites in the A Tank Farms Group 

Response Identification and Evaluation 
Basis for Action Considerations Considerations 

Likely Exposure Potential 
Pathways Response Actionsb 

,__ 
= 

,__ 
-; ,__ Q; 

0 
,,, 

~ ,__ "' ·.: Q; 'i:' 
-; 11, 'S'Jl ~ .... 

"' r;3 :c Q; 
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85 ._, s:: s:: s:: 0 ,.. ~ = DOE-RL/ ~ 
Q; "' = -~ .... 

·= .5 ·= r.al IC r.al IC "O ~ 

Ecology = Other .... ... 
~..; ~..; = "' ~ Q; Q; Q; 

< ~ ~ ... ... ... 
Workshop Potential Threat to HHE ::c .s :Cl .s 0 Regulatory ~ ~ ~ ... 0 E-- r.al Q; Q; Q; 

Waste Site Date Based on Existing Information ::C C ::C C c., Standards Dimensions z ~._, ,.J ,.J ,.J Uncertainty 

216-A-1 9 Trench 2/ 15/2017 UNCERTAIN, but LIKELY. X X X None Length: - 25 ft X X X X Nature and extent 

Rescheduled Radiological and chemical constituents, Width: - 25 ft of contamination. 

4/ 19/2017 including uranium and nitrates, in soil Depth: - 15 ft bgs 
associated with the 216-A-18 Trench may be 
present at concentrations exceeding human, 
ecological, and groundwater protection 
risk-based criteria. 

6/5/2017 

216-A-20 Trench NE Area 1 UNCERTAIN, but LIKELY. X X X None Length: 25 ft X X X X Nature and extent 
2/15/2017 Radiological and chemical constituents, Width: 25 ft of contamination. 

Rescheduled including uranium and nitrates, in soil Depth: 15 ft bgs 
4/19/2017 associated with the 216-A-20 Trench may be 

present at concentrations exceeding human, 
ecological, and groundwater protection 
risk-based criteria. 

216-A-29 Ditch TSO YES. X X X TSO Length: 4,000 ft X X X Scope of RCRA closure 

3/6/2017 Radiological and chemical constituents in soil Width: 6 ft action has not been 

associated with the 216-A-29 Ditch may Depth: Variable, from 
defined or implemented. 

present at concentrations exceeding human, 2 to 15 ft 
ecological , and groundwater protection 
risk-based criteria. 

216-A-30 Crib 2/16/20 17 UNCERTAIN, but UNLIKELY. X X X None Length: 1,400 ft X X X Nature and extent of 

Rescheduled Radiological and chemical constituents, Width: 10 ft contamination. 

4/13/2017 including metals and nitrates, in soil and wood Depth: 12 ft 
timbers associated with the 216-A-30 Crib 
may be present at concentrations exceeding 

Material : 5 ft gravel fill 

human , ecological , and groundwater protection 
risk-based criteria. 
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Data Needs and Data Gaps Identification 

Uncertainty Management Approach 
(Based on .DOE-RL/Ecology workshop discussions; the SAP 
/Appendfr A/ provides final investigation approach details) 

. Conduct a GPR investigation over the entire area of bare ground 
and evaluate resistivity. Use the results to locate 2 16-A- l 9 and 
guide the locations of one penetration to 50 ft bgs at the area of 
highest resistivity and one test pit to 15 ft below natural grade 
north ofC3245. 

• Samples wi ll be collected following the 200-DV-l OU protocol 
for the shallow zone.< 

Sampling design modified to align with updated 
characterization strategy. 

. Conduct a GPR investigation over the entire area of bare ground 
and eval uate resistivity. Use the results to guide the locations of 
one penetration to 50 ft bgs and two test pits to 15 ft below 
natural grade in the area of the overflow. . Samples will be collected fo ll owing the 200-DV-l OU protocol 
for the shallow zone and will be analyzed for a full suite of 
contaminants.< 

• To support evaluation of impact to groundwater, one push will 
be located at the head end of the ditch and one at the tail end, 
Samples will be co llected from Oto 40 to 50 ft bgs and analyzed 
for the metals suite (minus mercury) and hexavalent chromi um. 
Sampling will follow the 200-DV-l OU protocol for the 
shallow zone.< 

• To confi rm extent of lateral control, use existing gamma and 
neutron logs in the location of C9617 to identify the si lty 
zone for add itional sampling from below to ditch bottom 
to groundwater. 

• RCRA/CERCLA investigation and response action planning will 
be coordinated, as appropriate. 

• Install one penetration by the distribution box to 150 to 
200 ft bgs, one penetration at the middle of the crib to 
groundwater, and one penetration at the east end of the crib to 
150 to 200 ft bgs . Resistivity data will be used to identify the 
location of each penetration . The location of deep samples will 
be based on geology. Samples will be collected following the 
200-DV-l OU protocol for the shallow zone.< 

• Dig one test pit at C5941 and sample the alkaline deposit layer. 
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Waste Site 

2 16-A-34 Ditch 

2 l 6-A-37- 1 Cri b 

2 16-A-3 7-2 Crib 

DOE-RL/ 
Ecology 

Workshop 
Date 

2/ 15/2017 

Reschedu led 
4/1 9/20 17 

3/9/20 17 

3/9/20 17 

Rescheduled 
4/13/201 7 

2/23/20 17 

Table C-2. Workshop Outcomes for 200-EA-1 OU Waste Sites in the A Tank Farms Group 

Basis for Action Considerations 

Potential Threat to HHE 
Based on Existing Information 

UNCERTAIN, but LIKELY. 

Radio logical constituents in soil associated 
with the 216-A-34 Ditch may be present at 
concentrat ions exceeding human, ecological, 
and groundwater protection risk-based criteria. 

UNCERTAIN, but UN LIKELY. 

Radiological and chemical consti tuents, 
including nitrates and metals, in soil associated 
with th e 216-A-37-1 Crib may be present at 
concentrations exceeding human, ecological, 
and groundwater protection risk-based criteri a. 
Prev ious analyses indicate no action is needed 
for RCRA closure. 

UNCERTAIN, but UN LIKELY. 

Radi ological and chemi ca l constituents in so il 
and wood timbers associated with the 
2 16-A-37-2 Crib may be present at 
concentrati ons exceeding human, ecological, 
and groundwater protecti on risk-based criteria. 

Likely Exposure 
Pathways 

X X 

Other 
Regulatory 
Standards 

None 

X X X TS O 

X X X None 

Response Identification and Evaluation 
Considerations 

Dimensions 

Length: 280 ft 

Width : 10 ft at west end 
(headwall) and 30 ft at 
east end 

Bottom depth: - 6 ft 

Length: 700 ft 

Width : 10 ft 

Depth : 11 ft 

Length: 1,400 ft 

Width : 10 ft 

Depth : to 16 ft bgs 

= 0 ·,:: 
<,; 

-.i: 
0 
:z 

X 

X 

X 

Potential 
Response Actionsb 

X X 

X 

X X 

X 

X 

X 

Uncertainty 

Nature and extent of 
contam ination. 

Cesiu m- 137 is indicated 
with geophysical 
logging but not 
corroborated with 
analyt ical data. 

Nature and extent 
of contami nation. 
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Data Needs and Data Gaps Identification 

Uncertainty Management Approach 

(Based on DOE-RL/Ecology workshop discussions; the SAP 
/Appendix A/ provides final investigation approach details) 

Conduct GPR in vestigation over the entire area of bare ground and 
evaluate resistivity. Use the results to guide the locations of one 
penetration to 50 ft bgs at the end of200-E-1 66-PL at the head end 
of 2 16-A-34 and one test pit to 15 ft below natural grade at the 
2 16-A-34 intersection. Samples wi ll be co llected fo llowing the 
200-DV- l OU protocol for the shallow zone and will be analyzed 
for a fu ll suite of contaminants. 

• Si te-specifi c eva luati on of potenti al groundwater impacts wi ll be 
perfo rmed during RI phase. 

• Collect samples from within ditch to confirm rad iological and 
chemica l concentrations in soil. Specifica ll y, install three 
penetrations to groundwater. One penetrati on should be located 
near C4 l 06. Ex isting infonnation of soil moisture fro m logs 
should be used to focus the investigation on specific zones. 
Foll ow the 200-DV- l OU protocol for shall ow sampling.c 
All samples wi ll be analyzed for the full suite of contaminants 
with a special focus on Method 350.1 for ammonia. 

• Install one penetration at th e middle of the crib to groundwater 
and one penetration at the end of the crib to 150 to 200 ft bgs. 
Use res istivity data to ident ify the location of each penetration. 

• Use ex isting data from C4 l 06 to evaluate conditions at the head 
end of the crib. 

• Analyze all samples for radi ological and chemical constituents 
in accordance with the 200-DV-l OU protoco l for shallow 
sampling.c 

• Base deep sample locations on geology. 

Characterizati on strategy modified in accordance with 
200-DV-l OU sampling protocol.c 
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Waste Site 

216-A-40 
Retention Basin 

216-A-41 Crib 

DOE-RL/ 
Ecology 

Workshop 
Date 

1/12/20 17 

2/23/2017 

1/12/2017 

2/23/2017 

Table C-2. Workshop Outcomes for 200-EA-1 OU Waste Sites in the A Tank Farms Group 

Basis for Action Considerations 

YES. 

Potential Threat to HHE 
Based on Existing Information 

Radiological and chemical constituents in soil, 
concrete, piping, and debris associated with 
the 216-A-40 Retention Basin may be present 
at concentrations that could exceed human, 
eco logical, and groundwater protection 
risk-based criteria. 

UNCERTAIN. 

Radiological and chemical constituents in soil 
and wood timbers associated with the 
216-A-41 Crib may be present at 
concentrations exceeding human and 
ecological risk-based criteria. 

Likely Exposure 
Pathways 

Other 
Regulatory 
Standards 

X X X None 

X X None 

Response Identification and Evaluation 
Considerations 

Dimensions 

Length: 460 ft 

Width : 138 ft 

Length: 21 ft 

Width : 21 ft 

Depth : 6.5 ft 

= -~ -<,; 

< 
0 z 

X 

Potential 
Response Actionsb 

,__ ,__ 
~ 

"' :S ~ -cii :c 
u 0: -.... r,:, 
;;;i ---~ ... <; 

,.s 0: 

~ '5:: - ·= 0: .... 
~ 0: 

Cl <; .... 
E--< ~ 0: 

~ 

" f:::, .... 
X X X 

·= 
Uncertainty 

X • Nature and extent of 
contam ination under 
and outside of basin 
is not defined. 

• Nature of buried 
debris is not defined 
well enough to 
inform waste 
management 
and handling. 

• Use of the unlined 
portion· is not known. 

• Influence of response 
actions for nearby 
sites (e.g., 244-AR 
vault). 

Presence and nature of 
contamination, if any. 

DOE/RL-2016-58, DRAFT A 
JULY 2018 

Data Needs and Data Gaps Identification 

Uncertainty Management Approach 

(Based on DOE-RL/Ecology workshop discussions; the SAP 
f Appendix Af provides final iJJVestigation approach details) 

• Sample beneath south basin cell (potentially with angle boring). 
Sample through and beneath north basin cell. Sample through 
and beneath unlined portion. 

• Sample debris, as necessary, for waste management and 
handling decisions. 

• Sample laterally around basin (with specific focus on area near 
caisson and diversion box). 

Characterization strategy modified in accordance with 
200-DV-l OU sampling protocol.< 

• Address with the 200-E-276-PL pipeline (200-EA-1 OU) 

• Investigate through and below crib (push probe). Sample for 
suite of CO PCs to confirm expectation of no basis for action. 

• Whatever is discovered would be appli ed to the 200-E-276-PL. 

Characterization strategy modified in accordance with 
200-DV-1 OU sampling protocol.< 
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Waste Site 

2 16-A-42 
Retention Basin 

2607-EA 
septic system 

DOE-RL/ 
Ecology 

Workshop 
Date 

2/16/2017 

Rescheduled 
4/1 3/20 17 

2/9/2017 

Rescheduled 
3/30/2017 

Table C-2. Workshop Outcomes for 200-EA-1 OU Waste Sites in the A Tank Farms Group 

Basis for Action Considerations 

Potential Threat to HHE 
Based on Existing Information 

UNCERTAIN, but LIKELY. 

Radiological constituents in soil and concrete 
associated with the 216-A-42 Retention Basin 
may be present at concentrations exceeding 
human, ecological , and groundwater protection 
risk-based criteria. 

UNCERTAIN, but UNLIKELY. 

Radiological and chemical constituents may be 
present in the dry well , piping, and soil around 
the 2607-EA septic system at concentrations 
exceeding human, ecological , and groundwater 
protection risk-based criteria. 

Likely Exposure 
Pathways 

X X 

X X X 

Other 
Regulatory 
Standards 

None 

WAC 246-
272A-0300 

Response Identification and Evaluation 
Considerations 

Dimensions 

Length: 402 ft 

Width: 78 ft 

Depth: 23 ft 

Waste site area: - 1 ac 

Length: - 10 ft 

Width : - 7 ft 

Calcul ated Total 
Volume: 1,000 gal 

= -~ -'-' 
~ 
0 
;z 

X 

Potential 
Response Actionsb 

---- ~ 

"' ~ --~ - .. 
~ :E ~ ... 

~ 0 u -- r,:, u 
;, '-' '-' 

~ ~ .. '-' '-' .s ~ ~ 

~ ~ ~ - ·= ·= ~ ... 
~ ~ ~ 

~ '-' ... ... 
E-- ~ ~ ~ 

~ ~ c:r::~ ~ ~ 

X X 

X 

--u -'-' 
~ 
'-' 
~ 

~ 

·= ~ ... 
~ 
~ 

~ 

X 

Uncertainty 

• Whether there is 
debris/soil on the 
liner and if there is 
soi l under the liner. 

• The nature and extent 
of contamination . 

• Whether the septic 
tank was closed in 
accordance with 
WAC 246-272A-
0300. 

• Whether there is 
a threat to HHE 
associated with the 
septic tank dry well. 

DOE/RL-2016-58, DRAFT A 
JULY 2018 

Data Needs and Data Gaps Identification 

Uncertainty Management Approach 

(Based on DOE-RL/Ecology workshop discussions; the SAP 
/Appendix A/ provides final investigation approach details) 

• Address with 200-E-262-PL pipeline and UPR-200-E-66 
(UPR-solid) (200-EA-1 OU). 

• To determine conditions on top/under liner, open cover and 
sample at a biased center location. 

• To determine nature and extent of contamination, install three 
penetrations to 50 ft bgs; one just outside the south end of the 
basin, one on the west side of the basin where 200-E-262-PL 
enters, and one in the 2 l 6A42C di version box. If these do not 
indicate contamination, investigate area below cover/bottom of 
concrete with one additional penetration . Sample penetrations 
from IO to 50 ft bgs and analyze for a fu ll suite of radiological 
and chemical constituents. 

• Remove the 216A42D diversion box, which will result in 
removal ofUPR-200-E-66. Make I penetration below di version 
box after removal. Collect samples at 5 ft below bottom of 
excavation, 35 ft bgs, and 50 ft bgs. Collect three surface 
samples (at nati ve material) to address UPR-200-E-66: ; one 
at/near diversion box, and one on each side of the diversion box. 

• Coordinate actions with facilities and WMAs. 

• Verify whether the tank has been abandoned; ifit has not been 
abandoned, then abandon in accordance with Washington 
Administrative Code requirements. 

• Conduct a GPR survey to confirm no other utilit ies are in 
the area. 

• Remove the dry well and collect samples to confirm no soil 
contamination remains above ri sk-based criteria. 
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Waste Site 

2607-£12 
septic system 

UPR-200-E-2 I 
(UPR-liquid) 

and 

UPR-200-E-29 
(UPR-liquid) 

UPR-200-E-66 
(UPR-so lid) 

Table C-2. Workshop Outcomes for 200-EA-1 OU Waste Sites in the A Tank Farms Group 

Basis for Action Considerations 

DOE-RL/ 
Ecology 

Workshop 
Date 

2/9/20 17 

Rescheduled 
3/30/2017 

Potential Threat to HHE 
Based on Existing Information 

NO - Inactive tank. 

UNCERTAIN, but UNLIKELY inactive 
seepage pit and inactive drain fie ld . 

Radiological and chemical constituents may be 
present in the seepage pit and soi l of the ti le 
fie ld around the 2607-El2 septic system at 
concentrations exceeding human , eco logical, 
and groundwater protection risk-based criteria. 

11/15/2016 UNCERTAIN, but LIKELY. 

2/23/2017 

2/16/2017 

Rescheduled 
4/ 13/2017 

Based on process history and waste stream, 
radio logical constituents in so il and wood 
timbers associated with the 2 16-A-6 Crib and 
related UPRs (UPR-200-E-2 l and 
UPR-200-E-29), may be present at 
concentrat ions exceeding human, eco logical, 
and groundwater protection risk-based criteria. 

UNCERTAIN, but LIKELY. 

Radio logical constituents in soil associated 
with UPR-200-E-66 may be present at 
concentrations exceeding human and 
ecologica l risk-based criteria. 

Likely Exposure 
Pathways 

X X 

= 0 -~ 
"' C, -0 
lo 

Q.; 
lo 
C, -~ 
~ 

"O = = 0 
lo 

C, 

X 

Other 
Regulatory 
Standards 

WAC 246-
272A-0300 

X X None 

X None 

Response Identification and Evaluation 
Considerations 

Dimensions 

Inactive septic tank: 
dimensions unknown 

Inactive seepage pit: 
5 ft diameter 

Active dosing chamber 
(5 ,000 gal): 20 ft by 
9.33 ft by 7.5 ft 

Inactive drain field: 
40 ft by 70 ft 

Active septic tank 
(10,000 gal): dimensions 
unknown 

Active drain field (three 
separate fields): 300 ft by 
20 ft (20 ft between 
each field) 

Covering of I to 2 ft 

Not defined 

Not separately marked or 
posted from 216-A-42 
Retention Basin 

= .:; -"' < 
0 z 

X 

Potential 
Response Actionsb 

,..._ 
,-._ C, 

"' ~ ,..._ C, - lo 
c;5 :.c C, .. 

~ 0 u -.... ,:,;, u 
.;;) 

._, ._, 
C, C, 

lo "' "' ,.s ~ ~ 

C, is: is: - .5 ·= ~ .. 
~ C, C, 

Cl "' .. .. 
E--< ~ ~ ~ 

C, C, 

~ [5, ... ... 
X 

X X X 

X 

,..._ 
u 
e 
C, 

"' ~ 
is: 

·= C, .. 
~ 
C, ... Uncertainty 

Whether the tile field 
associated with this 
septic tank represents 
a threat to HHE. 

X Nature and extent of 
contamination. 

Nature and extent of 
contamination. 

DOE/RL-2016-58, DRAFT A 
JULY2018 

Data Needs and Data Gaps Identification 

Uncertainty Management Approach 

(Based on DOE-RL/Ecology workshop discussions; t/Je SAP 
/Appendfr A/ provides final investigation approac/J details) 

• Conduct a GPR survey to confirm no unexpected utilities are in 
the area. Open a trench along the tile field (LO ft bgs) and 
conduct a radiological survey to determine if samples shou ld be 
analyzed for radiological constituents. 

• Any material removed from the trench or excavation area should 
be placed back in the hole whi le waiting for sample results to 
minimize risk to workers engaged in active operations. 

Address with the 216-A-6 Crib (200-EA-l OU); see 216-A-6 Crib 
for uncertainty management approach. 

Characterization strategy modified in accordance with 
200-DV-l OU sampling protocol.c 

Address with the 2 16-A-42 retention basin and 200-E-262-PL 
pipeline (200-EA- l OU); see the 2 16-A-42 Retention Basin for 
uncertainty management approach . 
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DOE/RL-2016-58, DRAFT A 
JULY 2018 

Table C-2. Workshop Outcomes for 200-EA-1 OU Waste Sites in the A Tank Farms Group 

Waste Site 

UPR-200-E-99 
(UPR-solid) 

UPR-200-E-143 
(UPR-solid) 

References: 

DOE-RL/ 
Ecology 

Workshop 
Date 

1/12/2017 

2/23/2017 

1/12/2017 

2/23/2017 

Basis for Action Considerations 

Potential Threat to HHE 
Based on Existing Information 

UNCERTAIN. 

Radiological constituents in soil associated 
with UPR-200-E-99 may be present at 
concentrations exceeding human and 
ecological risk-based criteria. 

NO. 

2016 surface radiological survey confirms and 
verifies that there is not a basis for action. 
Additionally, management of nearby waste 
si tes (i.e., 216-A-40 Retention Basin and 
200-E PD Ditch) appears to have eliminated 
the source of contaminated rabbit feces. 

Likely Exposure 
Pathways 

X 

Other 
Regulatory 
Standards 

None 

None 

Response Identification and Evaluation 
Considerations 

Dimensions 

Not defined 

50,000 ft2 

.2 -... < 
0 z 

X 

X 

Potential 
Response Actionsh 

RL-TPA-90-000 I, Tri-Party Agreement Handbook Management Procedures, Guideline Number TPA-MP-14, ·'Maintenance of the Waste In formation Data System (WIDS). " 

WAC 246-272A-0300 ·'On-site Sewage Systems - Abandonment." 

Uncertainty 

Data Needs and Data Gaps Identification 

Uncertainty Management Approach 
(Based on DOE-RL/Ecology workshop discussions; the SAP 
f Appendix A/ provides final investigation approach details) 

Presence and location of Determine if there are radiological surveys more recent than 1981. 
contamination. If so, evaluate their conclusions. If not, evaluate details of March 

1981 surveys and determine if a new survey of the area is 
warranted. If a new survey is conducted, take soil samples, if 
necessary, for areas with detections of concern. 

Residual contamination 
around the northeast leg 
of the 200-E PD Ditch 
associated with the 
original UPR 
designation. 

Characterization strategy modified in accordance with 
200-DV-l OU sampling protocol.c 

[n vestigation and action associated with 200-E PD Ditch will 
address the potenti al contamination collocated with the ditch . 

Characterization strategy modified in accordance with 
200-DV- l OU sampling protocol.c 

a. Per Section 1.3.2.5 of the work plan, DOE-RL may choose to eva luate a conditional point of compliance for the terrestrial ecological evaluation, and an alternative point of compliance for human health direct contact. 

b. Potential response actions were developed as part of scoping (40 CFR 300.430, "National Oil and Hazardous Substances Pollution Contingency Plan,'" ··Remedi al Investigat ion/Feasibility Study and Selection of Remedy'"); may be changed based on data collected through this work plan and the 
remedial investigation/feasibility study and RFI/CMS process. 

c. Applicable 200-DV-I OU sampling protocols include collecting sufficient data from the shallow vadose zone to support a quantitati ve risk assessment and collecting samples every 0.6 m (2 ft) in the shallow vadose zone. 
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Waste Site 

A LARA 

bgs 

CE RC LA = 

CMS 

COPC 

DOE-R L 

Ecology 

eco 

GPR 

HH 

HH E 

IC 

1 

Table C-2. Workshop Outcomes for 200-EA-1 OU Waste Sites in the A Tank Farms Group 

Basis for Action Considerations 

Likely Exposure 
Pathways 

DOE-RL/ 
Ecology 

Workshop 
Date 

Potential Threat to HHE 
Based on Existing Information 

as low as reasonably achievabl e 

below ground surface 

Comprehensive Environmental Response, Compensation. and Liability Act of 1980 

correcti ve measure study 

co ntaminant of potential concern 

U.S. Department of Energy, Richland Operat ions Office 

Washington State Department of Ecology 

ecological 

ground-penetrating radar 

human health 

human health and the environment 

insti tutional contro l 

= 0 -~ 
(j 

~ 
0 ... 

i:l,. ... 
~ 
~ 

~ 
'0 
= = 0 ... 

c., 

Other 
Regulatory 
Standards 

Response Identification and Evaluation 
Considerations 

Dimensions 

O U 

PAH 

PC B 

RCRA 

Rfl 

RTD 

SA P 

TSO 

UIC 

UPR 

WM A 

XRF 

.S -'-' < 
0 z 

operable unit 

Potential 
Response Actions0 

polycyclic aromatic hydrocarbon 

po lychl orinated biphenyl 

Resource Conservation and Recovery Act of 1976 

RCRA fac ili ty in vestigation 

re moval, treatment, and di sposal 

sampling and analys is plan 

treatment, storage, and di sposal 

underground inj ecti on co ntrol 

unpl anned release 

waste management area 

x-ray tl uorescence 

Uncertainty 

DOE/RL-2016-58, DRAFT A 
JULY 2018 

Data Needs and Data Gaps Identification 

Uncertainty Management Approach 
(Based on DOE-RL/Ecology workshop discussions; the SAP 
{Appendfr A{ provides final investigation approach details) 
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Waste Site 

200-E-121 
(UPR-solid) 

200-E-292 
dumping area 

216-8-51 
french drain 

2607-E9 
septic system 

DOE-RL/ 
Ecology 

Workshop 
Date 

2/ 16/2017 

Rescheduled 
4/ 10/2017 

2/ 16/2017 

Rescheduled 
4/ 10/2017 

11 / 15/2016 

2/23/2017 

6/5/2017 

2/9/2017 

Rescheduled 
3/30/2017 

DOE/RL-2016-58, DRAFT A 
JULY2018 

Table C-3. Workshop Outcomes for 200-EA-1 OU Waste Sites in the B Tank Farms Group 

Basis for Action Considerations 

Potential Threat to HHE 
Based on Existing Information 

UNCERTAIN, but UNLIKELY. 

Radiological constituents in so il and 
vegetation associated with the200-E-121 U PR 
may be present at concentrations exceeding 
human and ecological risk-based criteria. 

UNCERTAIN, but UNLIKELY. 

Tar and metal s in soil and debris associated 
with 200-E-292 dumping area may be present 
at concentrations exceeding human and 
ecological risk-based criteria. 

YES. 

Based on process hi story and waste stream, 
radiological and chemical constituents in soi l 
and piping associated with the 216-8-51 
french drain may be present at concentrations 
exceeding human, eco logical, and groundwater 
protection risk-based criteria. 

UNCERTAIN, but UNLIKELY. 

There are no expected CERCLA-related 
threats to HHE associated with the 2607-E9 
septic tank. However, contamination in the tile 
field may be present at concentrations 
exceeding human, ecological, and groundwater 
protection risk-based criteria. 

Likely Exposure 
Pathways 

X 

X 

= .2 -... 
~ 
e 
=­.. 
~ 
= ::: 

'C = = 0 .. 
(.!) 

Other 
Regulatory 
Standards 

None 

None 

X X X UIC 

X X X WAC 246-
272A-0300 

Response Identification and Evaluation 
Considerations 

Dimensions 

Total length: - 500 ft 

Total width: - 80 ft 

Length: 130 ft 

Width: 30 ft 

5 ft diameter extending 
from 1 ft above grade to 
14 ft below grade 

Septic tank volume: 
500 gal 

Drain field (estimated): 

Length: 40 to 60 ft 

Width: 40 ft 

Total Area: 2,000 ft2 

= . 2 .... 
"' ~ 
0 z 
X 

X 

Potential 
Response Actionsh 

------ a; 

"' ~ ---a; .... .. 
00 :E a; 

= 
, 

u - 0 ... rJ) ~ ;;;, ....., 
a; a; .. "' ... .s = = 

a; s: s: .... 
·= .5 = , 

= a; a; 

Ci ... , , 
E-- .,,: = = a; a; 
c:i:: e::, ... ... 

X 

X 

X 

X 

Data Needs and Data Gaps Identification 

---~ ....., 
a; 

"' = s: 
.5 
a; , 
= a; ... 
X 

Uncertainty 

Nature and extent of 
contamination. 

Presence and nature of 
contamination, if any. 

X • Viabi li ty of integrated 
response with a portion 
of the 200-E- l l 4-PL 
(200-IS-l OU). 

• Presence of levels or 
types of contamination 
that would require special 
worker health and safety 
considerations. 

• Whether removal is 
required for the UIC or 
if in-place closure 
is all owable. 

Whether the.tile field 
represents a threat to HHE. 

Uncertainty Management Approach 

(Based on DOE-RL/Ecology workshop discussions; the 
SAP /Appendfr A/ provides final investigation approach 

details) 

• Sample native soil from Oto 5 ft bgs. Select grid-based 
random sampling locations to allow for statistical evaluation 
to support a "no action" deci sion. 

• For decision-making purposes, evaluate site as two decision 
units: one to the east of Baltimore Avenue, and one to 
the west. 

• Integrate the response with WMA actions. 

Use GPR to identify potential target sample locations. Use 
grid-based sample design for random sample locations. Sample 
native soil from Oto 5 ft bgs. 

• Sample from within site footprint ( 10 to 15 feet bgs) to 
define nature of contamination and to inform worker safety 
and health considerations for RTD implementation. 

• Some action is required to address the UIC. If RTD is the 
selected action, collect samples as part ofRTD 
implementation to confirm cleanup levels are attained. 

Characterization strategy modified in accordance with 
200-DY-l OU sampling protocol.< 

Sampling design modified to align with updated 
characterization strategy. 

• Conduct a GPR survey to confinn no other utilities are in 
the area. 

• Take one sample at the main line branch. Open a trench and 
conduct a radiological survey to detennine if samples 
should be analyzed for radiological constituents. 
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Table C-3. Workshop Outcomes for 200-EA-1 OU Waste Sites in the B Tank Farms Group 

DOE/RL-2016-58, DRAFT A 
JULY 2018 

Basis for Action Considerations 
Response Identification and Evaluation 

Considerations Data Needs and Data Gaps Identification 

Waste Site 

2607-EF 
septic system 

U PR-200-E-43 
(UPR-liquid) 

UPR-200-E-89 
(UPR-solid) 

UPR-200-E-144 
(UPR-solid) 

DOE-RL/ 
Ecology 

Workshop 
Date 

2/9/2017 

Rescheduled 
3/30/2017 

12/ 13/2016 

2/ 16/2017 

Rescheduled 
4/10/20 I 7 

2/16/2017 

Rescheduled 
4/ 10/2017 

Potential Threat to HHE 
Based on Existing Information 

UNCERTAIN, but UNLIKELY. 

Radiological and chemical constituents may be 
present in the so il of the tile field around the 
2607-EF septic system drain field at 
concentrations exceeding human , ecological , 
and groundwater protection risk-based criteria. 

UNCERTAIN. 

Radiological and chemical constituents in soil 
associated with UPR-200-E-43 may be present 
at concentrations exceeding human and 
ecological ri sk-based criteria. 

UNCERTAIN, but LIKELY. 

Radiological and chemical constituents in so il , 
vegetation, and concrete associated with 
UPR-200-E-89 may be present at 
concentrations exceeding human and 
eco logical risk-based criteria. 

UNCERTAIN, but LIKELY 

Rad iological and chemical constituents in so il 
associated with UPR-200-E-144 may be 
present at concentrations exceeding human and 
ecological risk-based criteria. 

Reference: WAC 246-272A-0300 '"On-site Sewage Systems - Abandonment." 

Likely Exposure 
Pathways 

X X X 

X X 

X 

X 

Other 
Regulatory 
Standards 

WAC 246-
272A-0300 

None 

None 

None 

Dimensions 

Length: - 7ft 

Width: - 11 ft 

Not defined 

Area: - 47,000 ft2 

Conso lidated Area: 
- 130,680 ft2 

.2 -'-' 
~ 
0 z 

X 

X 

X 

Potential 
Response Actionsb 

X 

X X 

X 

X 

Uncertainty 

The tile field location and 
the nature and extent of 
contamination are uncertain . 

X Presence and nature of 
contamination, if any. 
Hi storical decontamination 
may have addressed all 
potential threats at thi s site. 

X 

X 

Nature and extent of 
contaminati on. 

Nature and extent of 
contamination. 

a. Per Section 1.3.2.5 of the work plan, DOE-RL may choose to evaluate a conditional poi nt of compliance for the terrestrial ecological evaluation, and an alternative point of compliance for human health direct contact. 

Uncertainty Management Approach 
(Based on DOE-RL/Ecology workshop discussions; the 

SAP /Appendix A/ provides final investigation approach 
details) 

• Conduct a GPR survey to locate the tile field and confirm no 
other utilities are in the area. 

• Trench across the tile field (10 ft bgs), if found . 

• Conduct a radiological survey to determine sample locations 
and to decide if samples should be analyzed for 
radiological constituents. 

Review 2011 radiological survey. If coverage was insufficient, 
conduct a radiological survey. If no radiological constituents 
are identified, reject the si te. If radiological constituents are 
found, use XRF to investigate for chemical constituents. 

• Sample nati ve so il from O to 5 ft bgs . Select grid-based 
random sampling locations to allow for statistical evaluation 
to support a "no action" decision . Analyze all samples for 
the full suite of radiological and chemical constituents. 

• Integrate the response with 200-DV-l OU actions. 

• Coordinate sampling with 200-DV-l OU for underl ying 
cribs. 

• Investigate the "so il pile" to determine COPCs and basis for 
action. Sampling should support a stati stical evaluation to 
support a "no action" deci s ion. 

• Dig one test pit or auger to about 5 ft bgs in the middle of 
the pile. Analyze samples for the full suite of radiological 
and chemical constituents. 

• integrate response with WMA actions. 

b. Potential response actions were developed as part of scoping (40 CFR 300.430, ··National Oil and Hazardo us Substances Pollution Contingency Plan,'" "Remed ial Investigation/Feasibility Study and Selection of Remedy'"); may be changed based on data coll ected through this work plan and the 
remedial investigation/feas ibili ty study and RFI/CMS process. 

c. Applicab le 200-DV- I OU sampling protocols include collecting suffic ient data from the shallow vadose zone to support a quantitative risk assessment and collecting samples every 0.6 m (2 ft) in the shall ow vaclose zone. 
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Waste Site 

bgs 

CERCLA = 

CM S 

core 
DOE-RL = 

Eco logy 

eco 

GPR 

HH 
HH E 

Table C-3. Workshop Outcomes for 200-EA-1 OU Waste Sites in the B Tank Farms Group 

Basis for Action Considerations 

DOE-RL/ 
Ecology 

Workshop 
Date 

below ground surface 

Potential Threat to HHE 
Based on Existing Information 

Likely Exposure 
Pathways 

Comprehensive Environmental Response, Compensation, and Liability Act of 1980 

correcti ve measure study 

contaminant of potential concern 

U.S. Department o f Energy, Richland Operations Offi ce 

Washington State Department of Ecology 

ecological 

ground-penetrating radar 

human hea lth 

human health and the environment 

Other 
Regulatory 
Standards 

Response Identification and Evaluation 
Considerations 

Dimensions 

IC 

OU 

RFI 

Potential 
Response Actionsb 
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= a; s: s: 
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inst itutiona l contro l 

operable unit 

RCRA fac ili ty investigatio n 

,-, 
u ... ._, 
a; 

"' = s: 
.5 
a; 
;; 
<'I 
a; 

.,.;j 

RTD removal, treatment, and di sposal 

SAP sampling and analysis plan 

UIC underground inj ection control 

UPR unplanned release 

WMA waste management area 

X RF x-ray flu orescence 

Uncertainty 

DOE/RL-2016-58, DRAFT A 
JULY2018 

Data Needs and Data Gaps Identification 

Uncertainty Management Approach 
(Based on DOE-RL/Ecology workshop discussions; the 

SAP /Appendix A/ provides final investigation approach 
details) 
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Waste Site 

200-E-25 
french drain 

200-E-26 
(UPR-liquid) 

200-E-l 17 
(UPR-liquid) 

200-E-123 
(UPR-solid) 

DOE/RL-2016-58, DRAFT A 
JULY 2018 

Table C-4. Workshop Outcomes for 200-EA-1 OU Waste Sites in the B Plant Group 

Basis for Action Considerations 

DOE-RL / 
Ecology 

Workshop 
Date 

11 / 15/2016 

2/23/2017 

l 1/ 15/2016 

2/23/2017 

1/30/2017 

2/23/2017 

3/29/2017 

Potential Threat to HHE 
Based on Existing Information 

UNCERTAIN, but UNLIKELY. 

Radionuclides, VOCs, SVOCs, and TPH 
in soil and piping associated with the 
200-E-25 french drain may be present at 
concentrations exceeding human, 
ecological, and groundwater protection 
risk-based criteria. 

UNCERTAIN, but UNLIKELY. 

Diesel fuel , oil , and grease in soi l 
associated with the 200-E-26 UPR may be 
present at concentrations exceeding human 
and ecological risk-based criteria. 

UNCERTAIN, but LIKELY. 

Radiological constituents in soil and piping 
associated with the 200-E-l l 7 UPR may be 
present at concentrations exceeding human 
and ecological risk-based criteria. 

12/ 13/2016 UNCERTAIN. 

Radiological constituents in soil associated 
with the 200-E-123 UPR may be present at 
concentrations exceeding human and 
ecological risk-based criteria. 

Likely Exposure 
Pathways 

Other 
Regulatory 
Standards 

X X X UIC 

X None 

X None 

X None 

Response Identification and Evaluation Considerations 

Dimensions 

Diameter: 2 ft 

Depth: -20 ft 

Potentially impacted area is 
120 ft by 30 ft 

l to 2 ft of gravel cover. 

Length: 10 ft 

Width : 20 ft 

Length: - 23 ft 

Width: - 15 ft 

Surface cover thickness is 
an estimated 1 to 2 ft 

= . :: -CJ 

< 
0 z 

Potential 
Response Actionsb 

,-... ,-... ~ 

"' ~ ~ .... 
~ :c 
u ~ -- 00 
;:;, '-' 

~ 
1- CJ 

:£ ~ 

~ 6:: .... 
.5 ~ 

> 
~ ~ 

~ CJ > 
E- >< ~ 

i;.;i ~ 

i::i::: ._, -l 

X 

X 

X 

X 

Data Needs and Data Gaps Identification 

Uncertainty 

• Presence and extent 
of contamination is 
not defined. 

• It is uncertain if removal 
is required for the UIC or 
if in-place closure 
is allowab le. 

• Exact location of the spill. 

• Nature and extent of 
contamination. 

• Whether contamination is 
present at levels that 
exceed risk-based criteria. 

• Whether the pipes are 
currently contaminated 
(internal ly or externally). 

• The status of the main 
steam line. 

Depth and nature of 
contamination. 

Uncertainty Management Approach 
(Based on DOE-RL/Ecology workshop discussions; the 

SAP {Appendix A/ provides final investigation approach 
details) 

Some action is required to address the UIC. If RTD is the 
selected action, collect samples as part of RTD 
implementation to confirm cleanup levels are attained. 

Characterization strategy modified in accordance with 
200-DV-l OU sampling protocol.0 

• Evaluate and select characterization strategies 
(borehole grid versus test pit/trenching versus RTD with 
verification sampling). 

• If RTD is more cost-effective than sampling, implement 
RTD. Otherwise, collect samples to determine if RTD is 
necessary. Focus sampling on SVOA, PAH, TPH, PCBs, 
and VOAs. 

Characterization strategy modified in accordance with 
200-DV-l OU sampling protocol.< 

• DOE-RL wi ll confirm the status of the steam line with 
facility personnel. 

• Survey the connection to the steam line for radiological and 
chemica l constituents. 

Characterization strategy modified in accordance with 
200-DV-l OU sampling protocol.0 

Characterization strategy modified after site visit. Penetration 
to groundwater added. 

• Bias to RTD hot spot, perform verification sampling, and 
determine path forward. Use COPC list from 
DOE/RL-2008-44, Engineering Evaluation/Cost Analysis 
for the 200-MG-J Operable Unit Waste Sites. 

• For field screening, use XRF (for metals) and organic 
vapor monitoring. 
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DOE-RL/ 
Ecology 

Workshop 
Waste Site Date 

200-E-129 11/15/20 16 
(UPR-solid) 

2/23/2017 

200-E-130 12/13/2016 
(UPR-solid) 

200-E-142 1/30/20 17 
depression 

2/23/2017 

200-E-209-PL 11 / 15/2016 
pipeline 

2/23/2017 

DOE/RL-2016-58, DRAFT A 
JULY2018 

Table C-4. Workshop Outcomes for 200-EA-1 OU Waste Sites in the B Plant Group 

Basis for Action Considerations Response Identification and Evaluation Considerations Data Needs and Data Gaps Identification 

Likely Exposure Potential 
Pathways Response Actionsb 

,-._ 
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,-._ 
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<,; 00 :E Q; 
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i:i::- ,.. Q; Q; u Ir; 

,.. <,; <,; <,; 

,_, - ,_, Ir; Q; :;: ~ ~ ~ ,_, - - ~ ~ ~ 0 0 ,_, ~ = Q; Uncertainty Management Approach <,; s <,; s ~ 0 -~\0 ~ "O ·= ~ = .5 .: 
~ ..i= ~": = Other <,; 

;,. 
Q; Q; Q; (Based on DOE-RL/Ecology workshop discussions; the = .,i: Q 

~ ;,. ;,. ;,. 
Potential Threat to HHE = .s = 6 0 Regulatory <,; 

~ ~ ~ SAP /Appendi:r A/ provides final investigation approach ,.. 0 E-< ,< Q; Q; Q; 

Based on Existing Information =o :Co c., Standards Dimensions z c:i:: e:, 
""" 

.;i 

""" 
Uncertainty details} 

UNCERTAIN, but LIKELY. X None Posted area: 8 ft by 15 ft X • Whether contamination • DOE-RL and Ecology determined it is a more efficient use 

Radiological constituents in soil associated Covering: I to 2 ft of gravel remains below the of resources to remove and dispose. 

with the 200-E- l 29 UPR may be present at stabilized area, impacting . Evaluate feasibility of leveraging DOE/RL-2008-44, 

concentrations exceeding human and the ability to define the Eng ineering Evaluation/Cost Analysis for the 
ecological risk-based criteria. nature and extent. 200-MG-I Operable Unit Waste Sites, and putting site in 

• None impacting new action memorandum. 
response selection. 

• Administrative path 
for action. 

Characterization strategy modified in accordance with 
200-DV-l OU sampling protocol .° 

YES. X None Original area: 2 ft by 50 ft X Extent of radiological • Bias to RTD hot spot, perform confirmation sampling, and 

Radiological constituents in soil associated Estimated removal area: contamination and the determine path forward. 

with the 200-E-1 30 UPR may be present at IO ft by 65 ft presence and extent of • For field screening, use XRF (for metals) and organic 

concentrations exceeding human and Covering: I to 2 ft of gravel 
chemical contamination. vapor monitoring. 

ecological risk-based criteria. 

UNCERTAIN, but LIKELY. X X None Unknown X X Nature and extent of • Dig shallow trench next to end of concrete slab and make 

Metals and organics in so il and concrete contam ination. visual examination for soi l stains. 

associated with the 200-E-142 depression . Make one direct push under concrete and collect data for 

may be present at concentrations exceeding chemical constituents (not radiological constituents). 
human, eco logical, and groundwater • If act ion levels are exceeded, remove slab. If action levels 
protection risk-based criteria. are not exceeded, leave slab. 

Characterization strategy modified in accordance with 
200-DV-l OU sampling protocol.c 

Radionuclides, VOCs, SVOCs, oil , X X X None Length : 50 ft X • None impacting • Address with the 200-E-25 french drain (200-EA-l OU). 

asbestos, and grease in soil and piping Diameter: 2 in. response selection. • Remediation would be incidental to RTD of the 200-E-25 
associated with the 200-E-209-PL may be 

Depth : 30.5 in. bgs • Presence of french drain. Collect samples as part of RTD 
present at concentrations exceeding human , contamination not implementation to confirm cleanup levels are attained. 
ecological, and ~roundwater protection defined. 
risk-based criteria. 

Characterization strategy modified in accordance with 
200-DV-l OU sampling protocol.c 
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Waste Site 

200-E-297 
dumping area 

207-B 
Retention Basin 

216-B-2-I Ditch 

DOE-RL / 
Ecology 

Workshop 
Date 

2/1/2017 

2/23/2017 

3/9/2017 

3/39/2017 

6/5/2017 

3/6/2017 

6/5/2017 

DOE/RL-2016-58, DRAFT A 
JULY2018 

Table C-4. Workshop Outcomes for 200-EA-1 OU Waste Sites in the B Plant Group 

Basis for Action Considerations 

Potential Threat to HHE 
Based on Existing Information 

UNCERTACN, but LIKELY. 

Asbestos-containing construction debris, 
metals, and chemicals in soil may be 
present at concentrations exceeding human 
and ecologica l risk-based criteria. 

UNCERTAIN, but LIKELY. 

Radiological constituents in soil associated 
with the 207-B Retention Basin may be 
present at concentrations exceeding human , 
eco logical, and groundwater protection 
risk-based criteria. 

UNCERTAIN, but LIKELY. 

Radiological and chemical constituents, 
including nitrates, in soil and vegetation 
associated with the 216-8-2-1 Ditch may 
be present at concentrations exceeding 
human, eco logical , and grou ndwater 
protection risk-based criteria . 

Likely Exposure 
Pathways 

X 

X 

X X 

= 0 ·.:: 
u 
a; -0 ,.. 

Q., ,.. 
~ 
0: 
:; 

"O = = 0 ,.. 
c:.., 

X 

Other 
Regulatory 
Standards 

None 

None 

None 

Response Identification and Evaluation Considerations Data Needs and Data Gaps Identification 

Dimensions 

Width: ~ 120 ft 

Length: ~ 120 ft 

Depth: Unknown 

= -~ -u 
~ 
0 z 
X 

Two concrete basins: X 

Depth : 6.5 ft 

Bottom dimensions, per 
basin section : 
Length: 106 ft 
Width: 106 ft 

Top dimensions, total basin: 
Length: 243 ft 
Width: 123 ft 

Length: 3,500 ft 

Width: 15ft 

Depth : 6 ft 

Potential 
Response Actionsb 

X 

X X 

X X 

Uncertainty 

X • Nature of waste site; 
photographs suggest it is 
an open pit, but this has 
not been confirmed. 

• Nature and extent of 
contamination, if any. 

X Contamination extent. 

X • Nature and extent of 
contamination, 
particularly the CO PCs in 
the first 1,000 ft of the 
ditch . 

• Whether the whole ditch 
was backfilled and had 
a barrier app lied. 

Uncertainty Management Approach 

(Based on DOE-RL/Ecology workshop discussions; the 
SAP f Appendix A/ provides final investigation appro,1ch 

details) 

• Conduct a site visit to gain an understanding of the site 
conditions and boundary. 

• Use GPR survey to determine extent and depth of debris, 
conduct radiological survey, and use XFR and visual 
inspections to survey for lead and other heavy metals. If no 
contamination is detected using GPR/XFR, then reject site 
and place on the housekeeping list to address debris. 

Characterization strategy modified in accordance with 
200-DV-1 OU sampling protocol.< 

• Conduct a radiological survey of the basin surface to 
support selecting the locations of four penetrations. 
Penetrations should be located as follows: one at the seam 
in the northeast comer of the basin, one on the west 
(inflow), one on the east (outflow) and one outside the basin 
on the northeast side. 

• Collect samples from 5 to 15 ft below concrete. 
Soi l samples wi ll be analyzed for the full suite of 
contaminants. Concrete samples will be analyzed for 
radiological constituents. 

• If all samples are clean, then no action is acceptable. 

Characterization strategy modified after site visit. 

Sampling design modified to align with updated 
characterization strategy. 

To determine the nature and extent of contamination, install 
three penetrations in the first 1,000 ft of the ditch . Extend 
pushes 40 to 50 ft, sampling at 5 ft intervals below 15 ft depth. 
Extend the penetration near the dam to groundwater. install an 
additional penetration to 40 to 50 ft bgs at the downstream end 
of the trench . Collect samples fo llowing the 200-DV- 1 OU 
protocol for the shallow zone; analyze for the same 
contaminant suite as 200-DV-l OU.c 

Sampling design modified to align with updated 
characterization strategy. 
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Waste Site 

216-B-2-2 Ditch 

216-B-2-3 Ditch 

216-B-l0A Crib 

DOE-RL / 
Ecology 

Workshop 
Date 

3/6/2017 

3/6/2017 

1/30/20 17 

2/23/2017 

6/5/20 17 

DOE/RL-2016-58, DRAFT A 
JULY 2018 

Table C-4. Workshop Outcomes for 200-EA-1 OU Waste Sites in the B Plant Group 

Basis for Action Considerations 

YES. 

Potential Threat to HHE 
Based on Existing Information 

Radiological and chemical constituents in 
soil associated with the 216-B-2-2 ditch 
may be present at concentrations exceeding 
human, ecological, and groundwater 
protection risk-based criteria. 

UNCERTAIN, but LIKELY. 

Radiological and chemical constituents in 
soil associated with the 216-B-2-2 Ditch 
may be present at concentrations exceeding 
human, ecological, and groundwater 
protection risk-based criteria. 

UNCERTAIN, but LIKELY. 

Radiological and chemical constituents, 
inc luding nitrates, in soi l and wood timbers 
associated with the 216-B-l0A Crib may 
be present at concentrations exceeding 
human, eco logical, and groundwater 
protection risk-based criteria. 

Likely Exposure 
Pathways 

X X X 

X X X 

Other 
Regulatory 
Standards 

None 

None 

X X X None 

Response Identification and Evaluation Considerations Data Needs and Data Gaps Identification 

Dimensions 

Length: 3,500 ft 

Width: 8 ft (top); 3 ft 
(bottom) 

Depth : 6 to 8 ft deep 

Depth: 8 ft 

Length: 4,000 ft 

Width: 20 ft (top) 

Width: 6 ft (bottom) 

Crib box: 
Length: 12 ft 
Width: 12 ft 
Height: 4 ft 
Bottom of structure (depth): 
20 ft bgs 
Top of structure ( depth): 
16 ft bgs 

Excavation: 
Length: 14 ft at bottom, 
54 ft at top 
Width: 14 ft at bottom, 
54 ft at top 
Depth: 20 ft bgs 

= .:: -... < 
0 
;z 

Potential 
Response Actionsh 

X X 

X X 

X 

X 

X 

Uncertainty 

Contamination extent in the 
tail end of the ditch. 

The nature and extent of 
contamination in the tail end 
of the ditch are uncertain , 
but contamination is likely 
present based on process 
history and contamination 
status of other ditches. 

X Presence and nature of 
contamination, if any. 

Uncertainty Management Approach 

(Based on DOE-RL/Ecology workshop discussions; the 
SAP [Appendb; A[ provides final investigation approach 

details} 

To define the extent of contamination, install one shallow 
push (40 to 50 ft bgs) in tail end of ditch, upstream of the 
218-E-12 Burial Ground cap area (200-SW-2 OU). Collect 
samples fo llowing the 200-DV- I OU protocol for the 
shallow zone; analyze for the same contaminant suite as 
200-DV-l OU.C 

To define the nature and extent of contamination, install two 
shallow pushes (40 to 50 ft bgs). One at the head end of the 
ditch and one in the tai l end where the 216-B-2-l , 216-B-2-2 , 
and 216-B-2-3 Ditches join. Collect samples following the 
200-DV-l OU protocol for the shallow zone; analyze for the 
same contaminant suite as 200-DV-I OU.c 

• Push through the crib edge and center and collect samples 
for a full laboratory suite, including hexavalent chromium. 
Collect samples at 5 ft intervals from 20 to 80 ft bgs. 

• Integrate investigation with 200-E-l 74 PL and a po11ion of 
200-E-1 75-PL (200-IS-l OU).*** 

Characterization strategy modified in accordance with 
200-DV-I OU sampling protocol.c 

Sampling design modified to align with updated 
characterization strategy. Deep penetration extended 
to groundwater. 
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Table C-4. Workshop Outcomes for 200-EA-1 OU Waste Sites in the B Plant Group 
Basis for Action Considerations Response Identification and Evaluation Considerations 

Likely Exposure Potential 
Pathways Response Actioosb 
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8 0 .... 
Ecology 

... 'C w.l "O ·.:: ~ ·= ·= .5 
~~ ~~ = Other "" 
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<l, <l, <l, = < i=i 

~ ;,. ;,. ;,. 
Workshop Potential Threat to HHE 

..., 
0 Regulatory "" ::CB :i:: 0 l. 0 E- ><: ~ ~ ~ 

<l, <l, <l, 

Waste Site Date Based on Existing Information :c 0 :c 0 0 Standards Dimensions z ~:::, ~ ~ ~ Uncertainty 

216-B-10B Crib 1/30/20 17 UNCERTAIN, but LIKELY. X X X None Crib Box: X X Presence and nature of 

Radiological and chemical constituents, Length: 12 ft contamination, if any. 

including nitrates, in soil and wood timbers Width: 12 ft 

associated with the 216-B-10B Crib may be Height: 4 ft 

present at concentrations exceeding human , Bottom of structure ( depth): 

eco logical, and gro undwater protection 20 ft bgs 

risk-based criteria. Top of structure (depth): 
l6ftbgs 

Excavation: 
Length: 14 ft at bottom, 
54 ft at top 
Width : 14 ft at bottom, 54 ft 
at top 
Depth: 20 ft bgs 

2/23/2017 

6/5/2017 

216-B-12 Crib 1/30/2 017 YES - At depth. xz X X None Length , at grade: 180 ft X X X X Nature and extent of 

Two- UNCERTAIN, but UNLIKELY - Shallow. Width , at grade: 60 ft contamination. 

dimensional Radiological and chemical constituents, Length , at base: 161 ft 
revi sit including nitrates, in so il and wood timbers 

2/23/2017 associated with the 216-B-12 Crib may be 
Width , at base: 51 ft 

present at concentrations exceeding human , Depth: 0 to 30 ft bgs, 

ecological, and groundwater protection including 15 ft ofcrushed 

risk-based criteria. stone at base 

Three wooden boxes: 
Length : 16 ft 
Width: 16 ft 
Depth: 10 ft 

216-B-55 Crib 1/30/2017 YES . X X X None Length : 750 ft X X X Nature and extent of 

Two- Radiological and chemica l constituents in Width: 10 ft (at bottom) contamination . 

dimensional soil and wood timbers associated with Depth : - 13 ft 
revisit the 2 16-B-55 Crib are present at 

2/23/2017 concentrations exceeding human, Side slope: 1.5: 1 at base, 

eco logical, and protection of groundwater 2: 1 at top 

risk-based criteria. 

DOE/RL-2016-58, DRAFT A 
JULY 2018 

Data Needs and Data Gaps Identification 

Uncertainty Management Approach 

(Based on DOE-RL/Ecology workshop dis,:ussions; the 
SAP /Appendi'r A/ provides fin:1/ investigation approach 

details) 

• Push through the crib edge and center and collect samples 
for a full laboratory suite, including hexavalent chromium. 
Collect samples at 5 ft intervals from 20 to 80 ft bgs. . lntegrate i11vestigation with 200-E- l 74 PL and a portion of 
200-E-175-PL (200-IS- l OU). 

Characterization strategy modified in accordance with 
200-DV-l OU sampling protocol.< 

Sampling design modified to align with updated 
characterization strategy. Deep penetration depth reduced to 
15 .2 m (50 ft) bgs. 

lnstall 3 penetrations and sample fo llowing the 200-DV-l OU 
protocol for the shallow zone.< One penetration wi ll be in the 
north end of the crib and one will be in the south end. One 
penetration wi ll be installed near well s 299-E-28-62 and 
299-E28-66 and borehole C3246. Analyze samples for the full 
suite of radiological and chemical constituents; do not analyze 
samples from below 15 ft bgs for pesticides. 

lnstall 3 penetrations and sample fo llowing the 200-DV-l OU 
protocol for the shallow zone.< Two penetrations will be at 
opposite ends of the crib. Install the third penetration near 
borehole C5929. Install one penetration to groundwater and 
sample at 5 ft intervals at the point where contamination starts . 
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DOE-RL / 
Ecology 

Workshop 
Waste Site Date 

216-B-59 Trench 2/1 /2017 

(Address with the Two-
216-8-598 dimensional 
Retention Basin) revisit 

2/23/2017 

Rescheduled 
4/ 10/2017 

216-B-59B 2/ 1/20 17 
Retention Basin Two-
(A ddress with the dimensional 
216-8-59 Trench) revisit 

2/23/2017 

Rescheduled 
4/10/2017 

216-B-62 Crib 1/30/2017 

Two-
dimensional 

revi sit 
2/23/2017 

Rescheduled 
4/ 10/2017 

6/5/2017 

216-8-63 Ditch 3/6/20 17 

DOE/RL-2016-58, DRAFT A 
JULY 2018 

Table C-4. Workshop Outcomes for 200-EA-1 OU Waste Sites in the B Plant Group 

Basis for Action Considerations Response Identification and Evaluation Considerations Data Needs and Data Gaps Identification 

Likely Exposure Potential 
Pathways Response Actionsb 
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= Q; Uncertainty Management Approach ., = ~ s :t .:: - ·= ·= ·= fa.l \0 'C c,: 

0($'.c: = Other - ,.. (Based on DOE-RL/Ecology workshop discussions; the 0($..; 
., 

Q ~ 
Q; Q; Q; ..,. = < ;,. ,.. ,.. 

Potential Threat to UBE = £ = 0 
0 Regulatory I'"" ..< c,: c,: c,: SAP /Appendfr A/ provides final investigation approach ... 0 Q; Q; Q; 

Based on Existing Information =0 =0 c., Standards Dimensions z ~~ ~ ~ ~ Uncertainty details) 

UNCERTAIN, but LIKELY. X None Length: 400 ft X X X X Nature and extent • Install the following four penetrations to 15 ft bgs: 

Radiological and chemical constituents in Depth : - 14 ft bgs of contamination. -Through left side of the berm (sample at two 
so il associated with the 216-B-59 Trench Bottom width: 20 ft different depths) 
may be present at concentrations exceeding 

Side slope: 2: I -Through right side of the berm (sample at two 
human and ecological risk-based criteria. different depths) 

- In the overflow area 

- Below the pump pit 

• After diversion boxes/valve pit removal , sample at the 
diversion box/valve pits at approximately 15 ft bgs. 

UNCERTAIN, but LIKELY. X None Length : 307 ft X X X X . Whether it is within the • Determine the "facility" plan for the concrete basin, as this 

Radiological and chemical constituents in Cover Width: 50 ft 200-EA- I OU scope will influence sampling under the basin . 

soil and concrete assoc iated with the Bottom Width: 20 ft 
to address the • See the 216-B-59 trench uncertainty management approach 

216-B-59B Retention Basin may be present basin structure. 

at concentrations exceeding human and 
Depth : - 6 ft bgs 

• Nature and extent 
ecological risk-based criteria. Side slope: 1 :2 of contamination . 

UNCERTAIN, but LIKELY. X X X None Length: 500 ft X X X Nature and extent Install three deep penetrations in the following locations: one 

Radiological and chemical constituents, Width : 10ft of contamination . between wells 299-E28-75 and 299-E28-84, one between 

including nitrates, in soil and wood timbers Depth: 15 ft bgs 
299-E28-91 and 299-E28-87, and one near 299-E28-18. Install 

associated with the 216-B-62 Crib may be two shallow penetrations between the deep penetrations. 

present at concentrations exceeding human , Collect shallow samples using the 200-DV-l OU protocol for 

ecological , and groundwater protection the shallow zone and less frequently at depth .< Analyze 

risk-based criteria. all samples for the full suite of radiological and 
chemical constituents. 

Sampl ing design modified to align with updated 
characterization strategy. 

YES. X X X TSO Length: 1,600 ft X X X X Representativeness of Review the previous remedial investigation conclusions and 

Radiological and chemical constituents, in Width: 38 ft Top, 8 ft previous remedial determine if those conclusions are still valid in light of the 

soil associated with the 216-B-63 Ditch Bottom investigation conclusions. current evaluation using different data evaluation tluesholds. 

may be present at concentrations exceeding Depth: 10 ft 
human, ecological , and groundwater 

Side slope: 1.5: 1 protection risk-based criteria. 

Previous analyses indicate no action is 
needed for RCRA closure. 
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Waste Site 

218-E-7 
burial vault 

2607-E3 
septic system 

DOE-RL/ 
Ecology 

Workshop 
Date 

1/30/2017 

2/23/2017 

6/5/2017 

2/9/2017 

Rescheduled 
3/30/2017 

DOE/RL-2016-58, DRAFT A 
JULY 2018 

Table C-4. Workshop Outcomes for 200-EA-1 OU Waste Sites in the B Plant Group 

Basis for Action Considerations 

Potential Threat to HHE 
Based on Existing Information 

UNCERTAIN, but LIKELY. 

Based on process history, radiological and 
chemical constituents in soil and vault 
structure associated with the 218-E-7 burial 
vault may be present at concentrations 
exceeding human, ecological , and 
groundwater protection risk-based criteria. 

UNCERTAIN, but UNLIKELY. 

There are no expected CERCLA-related 
threats to human health and the 
environment associated with the 
2607-E septic tank; however, 
contamination in the tile field may be 
present at concentrations exceeding human , 
ecological , and groundwater protection 
risk-based criteria. 

Likely Exposure 
Pathways 
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Other 
Regulatory 
Standards 

X X X None 

X X X WAC 246-
272A-0300 

Response Identification and Evaluation Considerations Data Needs and Data Gaps Identification 

Dimensions 

Eastern and center vaults: 
Vault tops: 5 ft bgs (original 
surface level) 
Length: 10 ft 
Width: 10ft 
Depth: 12 ft 

Replacement vault 
(western vault): 
Vault top: 3 ft bgs (original 
surface level) 
Diameter: 8 ft 
Depth: 25 ft 

Length : 17 ft 

Width : 7 ft 4 in. 

Height: 6 ft 2 in. 
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0 z 

X 

Potential 
Response Actionsb 

X 

X 

Uncertainty 

X • Exact location . 

• Nature and extent 
of contamination. 

Whether the tile field 
associated with this septic 
tank represents a threat 
to HHE. 

Uncertainty Management Approach 
(Based on DOE-RL/Ecology workshop discussions; the 

SA P /Appendir A/ provides final investigation approach 
details) 

• Use GPR to locate the vaults. 

• Install penetrations at each vault and conduct a downhole 
gamma survey. Collect samples below the structures. 

Characterization strategy modified in accordance with 
200-DV-l OU sampling protocol.c 

Sampling design modified to a lign with updated 
characterization strategy. Soi l gas analysis removed. 

• Conduct a GPR survey to confirm no other utilities are in 
the area. 

• Open a trench 10 to 15 bgs and conduct a radiological 
survey to determine if samples shou ld be analyzed for 
radiological constituents. 

• Collect samples near the inflow location. 
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Table C-4. Workshop Outcomes for 200-EA-1 OU Waste Sites in the B Plant Group 

DOE/RL-2016-58, DRAFT A 
JULY 2018 

Basis for Action Considerations Response Identification and Evaluation Considerations Data Needs and Data Gaps Identification 

Waste Site 

UPR-200-E-64 
(UPR-solid) 

UPR-200-E-69 
(UPR-liquid) 

References: 

DOE-RL/ 
Ecology 

Workshop 
Date 

1/30/2017 

2/23/20 17 

2/1 /2017 

2/23/2017 

2/21/2018 

Potential Threat to HHE 
Based on Existing Information 

UNCERTAIN, but UNLIKELY. 

Radiological constituents in so il associated 
with UPR-200-E-64 may be present at 
concentrations exceeding human and 
ecological risk-based criteria. 

UNCERTAIN, but LIKELY. 

Radiological constituents in soil associated 
with UPR-200-E-69 may be present at 
concentrations exceeding human and 
ecological ri sk-based criteria. 

Likely Exposure 
Pathways 

X 

X 

DOE/RL-2008-44, Engineering £valuation/Cost Analysis for the 200-MG-I Operable Unit Waste Sites. 

WAC 246-272A-0300 ·'On-site Sewage Systems - Abandonment." 

Other 
Regulatory 
Standards 

None 

None 

Dimensions 

Area: -2 ac 

Size and shape changes 
periodically, based on 
radiological surveys 

Length : - 1,015 ft 

Tracks and rail bed remain 
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.J Uncertainty 

• Presence and nature of 
contamination, if any. 

• Whether the posted 
URMA is the entire UPR, 
or just a portion. . Whether there is 
additional contamination 
at the swab riser. 

Nature and extent of 
radiological contamination. 

a. Per Section 1.3.2.5 of the work plan, DOE-RL may choose to evaluate a conditional point of comp li ance for the terrestrial ecological evaluation, and an alternative point of compliance for human hea lth direct contact. 

Uncertainty Management Approach 

(Based on DOE-RL/Ecology works/Jop discussions; t/Je 
SAP [Appendix A/ provides final investigation approac/J 

details) 

• Divide UPR into the following decision units: 

- Unit I , east of 200-E-2 l 7-PL: 3 to 4 ft bgs soil samples in 
east side of 200-E-217-PL; then grid-based random 
sampling to depth of original grade. 

- Unit 2, swab riser: Direct push at swab riser in 
coordination with 200-IS- l OU . 

- Unit 3, west of 200-E-217-PL: Same as unit l approach; 
coordinate with other si tes to determining timing 
of investigation. 

- Unit 4 , northern block: Use grid-based random sampling 
for 3 to 4 ft bgs soil samples. 

• If samples show contamination above action levels, RTD. If 
samples show contamination below act ion levels, no act ion . 
If samples show no contamination, reject s ite. 

Characterization strategy modified in accordance with 
200-DV- l OU sampling protocol c 

• Investigate subsurface contamination to determine lateral 
and vertical extent of contamination. Analyze all samples 
for the fu ll suite of radiological and chemical constituents. 

• Coordinate response action with B Plant and 200-IS-l OU 
pipelines. 

• Consider as possible candidate for early action. 

Characterization strategy modified in accordance with 
200-DV-l OU sampling protocol < 

Characterization strategy modified for UPRs associated with 
railroads; general discussion to consider as possible candidate 
for removal based on cost comparison. 

b. Potential response actions were developed as part of scoping (40 CFR 300.430," ational Oi l and Hazardous Substances Pollution Contingency Plan," "Remedial Investigation/Feasibility Study and Selection of Remedy'') ; may be changed based on data collected through this work plan and the 
remedial investigation/feasibility study and RFI/CMS process. 

c. Applicable 200-DV- I OU sampling protocols include collecting sufficient data from the shallow vadose zone to support a quantitative risk assessment and collecting samples every 0.6 m (2 ft) in the shallow vadose zone. 
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Waste Site 

bgs 

CERCLA 

CMS 

COPC 

DOE-RL 

Eco 

Ecology 

GPR 

HH 

HH E 

HSV P 

IC 

OU 

Table C-4. Workshop Outcomes for 200-EA-1 OU Waste Sites in the B Plant Group 

Basis for Action Considerations 

DOE-RL/ 
Ecology 

Workshop 
Date 

below ground surface 

Potential Threat to HHE 
Based on Existing Information 

Likely Exposure 
Pathways 

Comprehensive Environmental Response, Compensation, and Liability Act of 1980 

correcti ve measure study 

contaminant of potential concern 

U.S. Department of Energy, Richland Operations Office 

ecological 

Washington State Department of Ecology 

ground-penetrating radar 

human health 

human health and th e environment 

Hot Semi works Valve Pit 

instituti onal control 

operable unit 

Other 
Regulatory 
Standards 

Response Identification and Evaluation Considerations 

Dimensions 

PAH 

PCB 

R.FI 

RTD 

SAP 

SVOA 

SVOC 

TPH 

UIC 

UPR 

VOA 

voe 
X RF 

Potential 
Response Actionsb 
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polycyclic aromatic hydrocarbons 

polychlorinated biphenyl 

RCRA fac ili ty investigati on 

removal, treatment, and di sposal 

sampling and analysis plan 

semi volat il e organic analyte 

semi volatile organic compound 

total petroleum hydrocarbons 

underground injection control 

unplanned release 

volatile organic analyte 

volatil e organi c compound 

x-ray flu orescence 

,__ 

~ ._, 
<I, 

" <-: 
is: 
.5 
<I, ... 
<-: 
<I, 

-l Uncertainty 

DOE/RL-2016-58, DRAFT A 
JULY 2018 

Data eeds and Data Gaps Identification 

Uncertainty Management Approach 

(Based on DOE-RL/Ecology workshop discussions; the 
SAP /Appendix A/ provides final investigation approach 

details) 
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Waste Site 

200-E-4 
french drain 

200-E-41 
(UPR-solid) 

200-E-56 
(UPR-liquid) 

DOE-RL/ 
Ecology 

Workshop 
Date 

1/25/2017 

2/23/2017 

6/5/2017 

1/24/2017 

2/23/2017 

1/23/2017 

2/23/2017 

DOE/RL-2016-58, DRAFT A 
JULY 2018 

Table C-5. Workshop Outcomes for 200-EA-1 OU Waste Sites in the Hot Semiworks Plant Group 

Basis for Action Considerations 

YES. 

Potential Threat to HHE 
Based on Existing Info rmation 

Radiological and chemical constituents in soil 
associated with the 200-E-4 french drain may 
be present at concentrations exceeding human , 
ecological, and groundwater protection 
risk-based criteria. 

YES - portion under cover. 

UNCERTACN, but LIKELY - portion not 
under cover. 

Historical records do not indicate that 
200-E-4 l UPR is a waste site from a unique 
release, but rather an administrative 
designation for a broad stabilized area 

YES. 

Radiological and chemical constituents, 
including strontium-90, in soil associated with 
the 200-E-56 UPR may be present at 
concentrations exceeding human and 
ecological risk-based criteria 
risk-based criteria. 

Likely Exposure 
Pathways 

Other 
Regulatory 
Standards 

X X X UIC 

X X None 

X None 

Response Identification and Evaluation 
Considerations 

Dimensions 

Diameter: 4 ft 

Depth: 6 to 8 ft 

Width: 493 ft 

Length: 493 ft 

Irregular shape 

Undefined, but expected 
to be localized laterally. 
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0 z 

Potential 
Response Actionsh 
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Data Needs and Data Gaps Identification 

Uncertainty 

- • Potential impact to 
groundwater, is 
uncertain given the 
conservative basis for 
screening thresholds. 

• Whether removal is 
required for the UIC or 
if in-place closure 
is allowable. 

X Nature and extent 
of contamination. 

Nature and extent 
of contamination. 

Uncertainty Management Approach 

(Based on DOE-RL/Ecology workshop discussions; the 
SAP /Appendfr A/ provides final in vestigation approach 

details) 

• Coordinate planned action with the 200-E-249-PL 
(200-EA-l OU). 

• Some action is required to address the UIC. If RTD is the 
selected action, collect samples as part ofRTD 
implementation to confirm cleanup levels are attained . 

Characterization strategy modified in accordance with 
200-DV-l OU sampling protocol.c 

Sampling design modified to align with updated 
characterization strategy. 

• Integrate investigation and response strategy with other 
200-EA-l OU Hot Semiworks Plant group site 
investigations and response strategies. 

• Use grid-based random sampling. 

Characterization strategy modified in accordance with 
200-DV-l OU sampling protocol.c 

• Integrate investigation and response strategy with other 
200-EA-l OU Hot Semiworks Plant group site 
investigations and response strategies; site is collocated with 
multiple former effluent discharge points from the 
201 C processing faci lity. 

• Two borings: one near pipeline leak, and one near soil 
contamination. Use gamma logs to determine feasibility of 
sample collection. 

Characterization strategy modified in accordance with 
200-DV-l OU sampling protocol.c 
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Waste Site 

200-E-57 
(UPR- liquid) 

200-E-249-PL 
pipeline 

200-E-25 l-PL 
pipeline 

DOE-RL / 
Ecology 

Workshop 
Date 

1/24/2017 

2/23/2017 

1/25/2017 

2/23/2017 

1/23/2017 

2/23/2017 

Table C-5. Workshop Outcomes for 200-EA-1 OU Waste Sites in the Hot Semiworks Plant Group 

Basis for Action Considerations 

YES. 

Potential Threat to HHE 
Based on Existing Information 

Radiological and chemical constituents in 
soil associated with the 200-E-57 UPR may be 
present at concentrations exceeding human 
and eco logica l risk-based criteria 
risk-based criteria. 

UNCERTAIN. 

Rad iological and chemical constituents in 
piping associated with 200-E-249-PL pipeline 
may be present at concentrations exceeding 
human and ecological risk-based criteria. 

UNCERTAIN, but UNLIKELY. 

Radiological and chemical constituents in 
piping and so il associated with 200-E-25 l -PL 
pipeline may be present at 
concentrations exceeding human and 
eco logical risk-based criteria. 

Likely Exposure 
Pathways 

X 

X X 

X 

Other 
Regulatory 
Standards 

None 

None 

None 

Response Identification and Evaluation 
Considerations 

Dimensions 

30 ft along pipeline 

Length: 
200-E-249-PL:l : 18 .1 ft 
200-E-249-PL:2: 5.9 ft 

Diameter: 
200-E-249-PL: 1: 1.5 in . 
200-E-249-PL:2: 0.75 in. 

Depth: 4 ft to 6 .5 ft bgs 

Length : 111 ft 

Diameter: 4 in. 

Depth : 11 ft to 14 ft bgs 

= 0 ·.: 
<.l 
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X 

Potential 
Response Actionsb 

.5 = 

X X 

X 

X X 

·= 
Uncertainty 

Nature and extent of 
contamination. 

ature and extent of 
contamination. 

Nature and extent of 
contamination. 

DOE/RL-2016-58, DRAFT A 
JULY 2018 

Data Needs and Data Gaps Identification 

Uncertainty Management Approach 
(Based on DOE-RL/Ecology workshop discussions; the 

SAP f Appendix A/ provides final investigation approach 
det:1ils) 

• Integrate investigation and response strategy with other 
200-EA-l OU Hot Semiworks Plant group s ite 
investigations and response strategies. 

• Coordinate with 200-E-149-PL action (200-IS- l OU). 

• Two pushes (one near each end of capped pipe). 

• Collect samples at ash/native soil interface, at 6 ft bgs below 
pipe and 3 ft below pipe. 

Characterization strategy modified in accordance with 
200-DV-l OU sampling protocol.< 

Integrate with 200-E-4 french drain (200-EA-l OU) 
investigation and response strategy. 

Characterization strategy modified in accordance with 
200-DV- l OU sampling protocol.< 

• Integrate investigation and response strategy with other 
200-EA-l OU Hot Semi works Plant group site 
in vestigations and response strategies. 

• Coordinate with 200-E-252-PL pipeline and 216-C-2 
injection/reverse well (200-EA-l OU) actions. 

• Sample soi l where pipelines show ali gnment. Anticipate one 
push to 40 ft bgs next to the 216-C-2 injection/ reverse well. 

Characterization strategy modified in accordance with 
200-DV-l OU sampling protocol.c 
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Waste Site 

200-E-252-PL 
pipeline 

200-E-293 
foundation 

200-E-294 
foundation 

DOE-RL/ 
Ecology 

Workshop 
Date 

1/23/2017 

2/23/2017 

1/25/2017 

2/23/2017 

1/25/2017 

2/23/2017 

DOE/RL-2016-58, DRAFT A 
JULY 2018 

Table C-5. Workshop Outcomes for 200-EA-1 OU Waste Sites in the Hot Semiworks Plant Group 

Basis for Action Considerations 

Potential Threat to HHE 
Based on Existing Information 

UNCERTAIN, but UNLIKELY. 

Radiological and chemical constituents in 
piping and soil associated with 200-E-252-PL 
pipeline may be present at 
concentrations exceeding human and 
ecological risk-based criteria. 

UNCERTAIN, but LIKELY. 

Fixed radiological contamination of the 
200-E-293 foundation is present on the 
concrete slab (now buried under plastic, 
plywood, clean fill , and gravel) at 
concentrations that may exceed human and 
ecological risk-based criteria. 

YES. 

Fixed radiological contamination of the 
200-E-294 foundation is present on the 
concrete slab (now buried under a steel plate, 
clean fill, and gravel) at concentrations that 
may exceed human and ecological risk-based 
criteria. Additionally, radiological constituents 
in piping and soi l beneath the 200-E-294 
foundation may be present at concentrations 
exceeding human, ecological , and groundwater 
protection risk-based criteria. 

Likely Exposure 
Pathways 

X 

X 

X X 

Other 
Regulatory 
Standards 

None 

None 

None 

Response Identification and Evaluation 
Considerations 

Dimensions 

Length: - 45 ft 

Diameter: 2 in . 

Depth: 15 ft bgs 

53 ft by 34 ft 

Approximately 1,800 ft2 

of contaminated concrete 
with a maximum 
thickness of 2 ft 

C 

-~ -<J 

< 
0 z 
X 

Potential 
Response Actionsb 
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Data Needs and Data Gaps Identification 
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,.;i Uncertainty 

Nature and extent 
of contamination. 

Whether fixed radiological 
contamination on concrete 
slab poses a threat to human 
and ecological receptors. 

X • The extent of fixed 
radiologica l 
contamination on 
concrete slab that poses 
a threat to human and 
ecological receptors 
is uncertain. 

• Presence and nature of 
contamination, if any, 
below the slab. 

Uncertainty Management Approach 
(Based on DOE-RL/Ecology workshop discussions; the 

SAP /Appendix A/ provides fin,1/ investigation approach 
details) 

• Integrate investigation and response strategy with other 
200-EA-l OU Hot Semiworks Plant group site 
investigations and response strategies. 

• Coordinate with 200-E-251-PL pipeline and 216-C-2 
injection/reverse well (200-EA- l OU) actions. 

• Sample soil where pipelines show alignment. Anticipate one 
push to 40 ft bgs next to the 216-C-2 injection/reverse well. 

Characterization strategy modified in accordance with 
200-DV-l OU sampling protocol.c 

• Remove soil cover and conduct radiological survey. 

• Collect concrete samples at targeted locations for 
verification and disposal determination 

• Collect soil samples at targeted locations, including beneath 
the foundation , for verification and disposal determination 

• Perform cost benefit analysis of whether it is more cost 
effective to remove contaminated slab; or collect samples to 
quantify risk. 

Characterization strategy modified in accordance with 
200-DV-l OU sampling protocol.c 

Concrete slab : 

• Take rad survey of slab surface under existing soi I cover. 

• Remove areas of slab with remaining contamination above 
action levels. 

Under the concrete slab: 

• Excavate short trench along south side of building and 
collect soil sample. 

• Collect soil sample from one angled direct push targeting 
under piping at enclosed pipe run. 

Characterization strategy modified in accordance with 
200-DV-l OU sampling protocol.c 
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Waste Site 

20 1-C 
process unit 

209-E-WS-2 
french drain 

2 16-C- l Crib 

DOE/RL-2016-58, DRAFT A 
JULY 2018 

Table C-5. Workshop Outcomes for 200-EA-1 OU Waste Sites in the Hot Semiworks Plant Group 

Basis for Action Considerations 

DOE-RL/ 
Ecology 

Workshop 
Date 

1/23/2017 

2/23/2017 

6/5/2017 

YES. 

Potential Threat to HHE 
Based on Existing Information 

Radiological and chemical constituents are 
present in the entombed remains {piping and 
concrete) of the 201-C process unit at 
concentrations that may exceed human and 
ecological risk-based criteria. 

12/1 3/2016 UNCERTAIN. 

It is unknown if there are any 
CERCLA-related threats to HHE associated 
with the 209-E-WS-2 french drain. 

1/24/2017 YES. 

2/23/2017 

6/5/2017 

Radiological and chemica l constituents in soi l 
associated with the 216-C-l Crib may be 
present at concentrations exceeding human, 
ecological, and groundwater protection 
risk-based criteria. 

Likely Exposure 
Pathways 

X X 

X X 

X X 

Other 
Regulatory 
Standards 

None 

X UIC 

X None 

Response Identification and Evaluation 
Considerations Data Needs and Data Gaps Identification 

Dimensions 

Length: 140 ft 

Width: 80 ft 

Currently dismantled to 
10 ft above grade and 
filled with grout 

All below-grade features 
are filled with grout 

Diameter: 4 ft 

Depth: 8 ft bgs 

Length : - 23 ft 

Width : 8 ft 

Top of structure depth : 
- 7.5 ft 

Bottom of structure 
depth: - 13 ft bgs 
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Uncertainty 

• Extent of subsurface 
contamination beyond the 
remaining structure is 
not defined. 

• The efficacy of 
completing the previously 
planned and designed 
cover system. 

X • Presence and nature of 
contamination, if any. 

• Whether removal is 
required for the UIC, or 
if in-place closure 
is allowab le. 

X Nature and extent 
of contamination. 

Uncertainty Management Approach 

(B,1sed on DOE-RL/Eco/ogy workshop discussions; the 
SAP f Appendix A/ provides fi11a/ investigation approach 

details) 

• Integrate investigation and response strategy with other 
200-EA- l OU Hot Semi works Plant group site 
investigations and response strategies. 

• Angle boring to sample below process unit. 

• DOE-RL and Ecology to discuss the end-state vision for the 
Hot Semi works Plant area, including the viability of 
completing the planned cover system. 

Characterization strategy modified in accordance with 
200-DV-l OU sampling protocol.c 

Sampling design modified to align with updated 
characterization strategy. 

Some action is required to address the UIC. If RTD is the 
selected action , collect samples as part of RTD implementation 
to confirm cleanup levels are attained. 

• Perform site-specific eval uation of potential impact to 
groundwater will be performed during remedial 
investigation phase of the project. 

• Sample from within crib footpri nt to define nature of 
contamination to inform worker safety and health 
considerations for response actions. 

• Characterize vertical extent with one deep angled boring . 

Characterization strategy modified in accordance with 
200-DV-1 OU sampl ing protocol.c 

Sampling design modified to align with updated 
characteri zation strategy. 
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Waste Site 

216-C-2 
injection/reverse 
well 

216-C-3 Crib 

216-C-4 Crib 

DOE-RL/ 
Ecology 

Workshop 
Date 

l/24/2017 

2/23/2017 

6/5/2017 

1/24/2017 

2/23/2017 

6/5/2017 

l/24/2017 

2/23/2017 

Table C-5. Workshop Outcomes for 200-EA-1 OU Waste Sites in the Hot Semiworks Plant Group 

Basis for Action Considerations 

YES. 

Potential Threat to HHE 
Based on Existing Information 

Radiological and chemical constituents in soil 
and piping associ ated with the 216-C-2 reverse 
well may be present at concentrations 
exceeding human , ecological, and groundwater 
protection risk-based criteria. 

YES. 

Radiological and chemical constituents in soil 
associated with the 216-C-3 Crib may be 
present at concentrations exceeding human, 
ecological, and groundwater protection 
risk-based criteria. 

YES. 

Radiological and chemical constituents in soil 
associated with the 216-C-4 Crib may be 
present at concentrations exceeding human, 
ecological, and groundwater protection 
risk-based criteria. 

Likely Exposure 
Pathways 

Other 
Regulatory 
Standards 

X X None 

X X X None 

X X X one 

Response Identification and Evaluation 
Considerations 

Dimensions 

Diameter: 12 in. 

Depth : I ft above grade 
to 40 ft bgs 

Bottom 25 ft was 
perforated 

Bottom length: 50 ft 

Bottom width: 10 ft 

Depth: 10 ft bgs 

Length: 20 ft 

Width : 10 ft 

Depth : 16 ft bgs 
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..;i Uncertainty 

Nature and extent 
of contamination. 

Nature and extent 
of contamination. 

ature and extent 
of contamination. 

DOE/RL-2016-58, DRAFT A 
JULY2018 

Data Needs and Data Gaps Identification 

Uncertainty Management Approach 
(Based on DOE-RL/Ecology workshop discussions; the 

SAP /Appendix A/ provides final investigation approach 
details) 

• Integrate investigation and response strategy with other 
200-EA-l OU Hot Semi works Plant group site 
investigations and response strategies. 

• Characterize vertical and lateral extent with two borings; 
one identified as a deep location. 

Characterization strategy modified in accordance with 
200-DV- 1 OU sampling protocol.c 

Sampling design modified to align with updated 
characterization strategy. 

• Characterize vertical extent with angle pushes: 

- One push south of216-C-5 Crib (200-EA-l OU) angled to 
extend below 216-C-3 Crib 

- One push west of 216-C-4 Crib (200-EA- l OU) angled to 
extend below 216-C-3 Crib 

• Collect opportunistic samples from within pipelines for 
200-IS-1 OU work plan. 

Characterization strategy modified in accordance with 
200-DV-l OU sampling protocol.c 

Sampling design modified to align with updated 
characterization strategy. 

• Characterize vertical extent with angle pushes: 

- One push south of216-C-5 Crib (200-EA-l OU) angled to 
extend below 216-C-3 Crib 

- One push west of2 16-C-4 Crib angled to extend below 
216-C-3 Crib (200-EA-l OU) 

• Collect opportunistic samples from within pipelines for 
200-IS- l OU work plan . 

Characterization strategy modified in accordance with 
200-DV-l OU sampling protocol.c 
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Waste Site 

216-C-5 Crib 

2 I 6-C-6 Crib 

216-C-7 Crib 

DOE-RL/ 
Ecology 

Workshop 
Date 

1/24/2017 

2/23/2017 

1/25/2017 

2/23/2017 

6/5/2017 

1/25/2017 

2/23/2017 

6/5/2017 

Table C-5. Workshop Outcomes for 200-EA-1 OU Waste Sites in the Hot Semiworks Plant Group 

Basis for Action Considerations 

YES. 

Potential Threat to HHE 
Based on Existing Information 

Radiological and chemical constituents in soil 
associated with the 216-C-5 Crib may be 
present at concentrations exceeding human, 
ecological, and groundwater protection 
risk-based criteria. 

UNCERTAIN, but LIKELY. 

Radiological and chemical constituents in soil 
associated with the 216-C-6 Crib may be 
present at concentrations exceeding human, 
ecologica l, and groundwater protection 
risk-based criteria. 

UNCERTAIN, but LIKELY. 

Radiological and chemical constituents in soil 
associated with the 216-C-7 Crib may be 
present at concentrations exceeding human, 
ecological, and groundwater protection 
risk-based criteria. 

Likely Exposure 
Pathways 

X X 

X X 

X X 

X 

Other 
Regulatory 
Standards 

None 

X None 

X None 

Response Identification and Evaluation 
Considerations 

Dimensions 

Length : 20 ft 

Width : 10 ft 

Depth: 16 ft bgs 

Length: 20 ft 

Width: 10 ft 

Depth : 16 ft bgs 

Length : 40 ft 

Width: 40 ft 

Depth: 10 ft bgs 

.2 ..... 
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0 z 
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Response Actionsb 
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,__ 
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Q; 
(j 
c,: 

s:: 
·= Q; 
;. 
c,: 
Q; 

...;i Uncertainty 

Nature and extent 
of contamination. 

Nature and extent 
of contamination. 

Nature and extent 
of contamination. 

DOE/RL-2016-58, DRAFT A 
JULY 2018 

Data Needs and Data Gaps Identification 

Uncertainty Management Approach 
(Based on DOE-RL/Ecology workshop discussions; the 

SAP {Appendix A/ provides fin:1/ investigation approach 
details) 

• Characterize ve1iical extent with angle pushes: 

- One push south of 216-C-5 Crib angled to extend below 
216-C-3 Crib (200-EA-l OU) 

- One push west of216-C-4 Crib (200-EA-l OU) angled to 
extend below 216-C-3 Crib (200-EA-l OU) 

• Collect opportunistic samples from within pipelines for 
200-IS-l OU work plan . 

Characterization strategy modified in accordance with 
200-DV-l OU sampling protocol.c 

• Gather data about vadose zone beneath crib via 
direct/angled pushes, depending on crib construction and 
risk for subsidence. 

• Collect samples at approximately one foot below crib base 
of crib (estimated at 17 ft bgs), and sample at 5 ft intervals 
to maximum depth. 

Characterization strategy modified in accordance with 
200-DV-l OU sampling protocol.c 

Sampling design modified to align with updated 
characterization strategy. 

• Gather data about vadose zone beneath crib via 
direct/angled pushes, depending on crib construction and 
risk for subsidence. 

• Collect samples at approxi mately one foot below crib base 
of crib and sample at 5 ft intervals to maximum depth. 

Characterization strategy modified in accordance with 
200-DV-l OU sampling protocol.c 

Sampling design modified to align with updated 
characterization strategy. 
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Waste Site 

216-C-10 Crib 

2607-E5 
septic system 

2607-E7A 
septic system 

2607-£78 
septic system 

-

DOE-RL / 
Ecology 

Workshop 
Date 

1/24/20 17 

2/23/2017 

6/5/20 17 

2/9/2017 

Rescheduled 
3/30/2017 

2/9/2017 

Rescheduled 
3/30/2017 

2/9/20 17 

Rescheduled 
3/30/2017 

Table C-5. Workshop Outcomes for 200-EA-1 OU Waste Sites in the Hot Semiworks Plant Group 

Basis for Action Considerations 

Potential Threat to HHE 
Based on Existing Information 

UNCERTA IN, but UNLIKELY. 

Radiological and chemical constituents in soil 
associated with the 216-C-10 Crib may be 
present at concentrations exceeding human, 
ecological , and groundwater protection 
risk-based criteria. 

UNCERTAIN, but UNLIKELY. 

There are no expected CERCLA-related 
threats to HHE associated with the 2607-E5 
septic tank. However, radiological and 
chemical constituent may be present in the 
soil around the 2607-E5 tile field and leaching 
trench at concentrations exceeding human , 
ecological, and groundwater protection 
risk-based criteria. 

UNCERTAIN, but UNLIKELY. 

There are no expected CERCLA-related 
threats to HHE associated with the 2607-E7 A 
septic tank. However, radiological and 
chemical constituents may be present in the 
soil around the 2607-E7 A drain field at 
concentrations exceeding human, ecological , 
and groundwater protection risk-based criteria. 

UNCERTAIN, but UNLIKELY. 

There are no expected CERCLA-related 
threats to HHE associated with the 2607-£78 
septic tank. However, radiological and 
chemical constituents may be present in the 
soi l of the tile field around the 2607-£78 
septic system at concentrations exceeding 
human, ecological , and groundwater protection 
risk-based criteria. 

Likely Exposure 
Pathways 

X 

X X 

X X 

X X 

.2 -"' ~ 
0 ,_ 

i=.. ,_ 
~ 
e,; 
i:'; 
-0 = = 0 ,_ 
r., 

X 

X 

X 

X 

Other 
Regulatory 
Standards 

one 

WAC 246-
272A-0300 

WAC 246-
272A-0300 

WAC 246-
272A-0300 

Response Identification and Evaluation 
Considerations 

Dimensions 

Length : 32.5 ft 

Width: 5 ft 

Depth: - 7 ft bgs 

Length: 17 ft 

Width: 7 ft 4 in. 

Height: 6 ft 2 in. 

Length: 8 ft 9 in. 

Width: 5 ft 4 in. 

Height: 8 ft 4 in. 

Length: 8 ft 9 in. 

Width: 5 ft 6 in. 

Height : 8 ft 4 in. 

= -~ -"' < 
0 z 

X 

X 

X 

Potential 
Response Actionsb 

X X 

X 

X 

X 

Uncertainty 

ature and extent 
of contamination. 

Nature and extent 
of contamination. 

Nature and extent 
of contamination. 

Nature and extent 
of contamination. 

DOE/RL-2016-58, DRAFT A 
JULY 2018 

Data Needs and Data Gaps Identification 

Uncertainty Management Approach 

(Based on DOE-RL/Ecology workshop discussions; the 
SAP /Appendix A/ provides final investigation appro:1ch 

det:1i/s) 

• Gather data about vadose zone beneath crib via 
direct/angled pushes, depending on crib construction and 
ri k for subsidence. 

• Collect samples at approximately one foot below crib base 
and sample at 5 ft intervals to maximum depth . 

Characterization strategy modified in accordance with 
200-DV-l OU sampling protocol.c 

Sampling design modified to align with updated 
characterization strategy. 

• Conduct a GPR survey to confirm no other utilities are in 
the area. 

• Trench across the tile field and leaching trench. 

• Conduct a radiological survey to determine sample locat ions 
and to decide if samples should be analyzed for radiological 
constituents. Collect samples, including near the 
inflow location. 

• Conduct a GPR survey to confirm no other utilities are in 
the area. 

• Trench across the tile field and leach ing trench. 

• Conduct a radiological survey to determine sample locations 
and to decide if samples should be ana lyzed for radiological 
constituents. Collect samples, including near the 
inflow location. 

• Conduct a GPR survey to confinn no other utilities are in 
the area. 

• Trench across the tile field and leaching trench . 

• Conduct a radiological survey to determine sample locations 
and to decide if samples should be ana lyzed for radiological 
constituents. Collect samples, including near the inflow 
location. 
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Waste Site 

29 1-C 
process unit 

29 1-C-I 
Burial Ground 

DOE-RL / 
Ecology 

Workshop 
Da te 

1/23/20 17 

2/23/20 17 

6/5/20 I 7 

1/23/20 17 

2/23/20 17 

DOE/RL-2016-58, DRAFT A 
JULY 2018 

Table C-5. Workshop Outcomes for 200-EA-1 OU Waste Sites in the Hot Semiworks Plant Group 

Basis fo r Action Considerations 

YES. 

Potential Threat to HHE 
Based on Existing Information 

Rad iologica l and chemical consti tuents may be 
present in entombed fi lters and concrete 
associated wi th the 291 -C process unit at 
concentrations exceeding human and 
ecological risk-based criteria. 

YES. 

Radiologica l consti tuent in soi l and debris 
associated with the 29 1-C- I stack may be 
present at concentrations exceed ing human and 
ecological risk-based criteri a. 

Likely Exposure 
Pathways 

X X 

X 

= 0 ·.: 
"' a, -0 ... 

i::.. ... 
a, -~ ::., 
-0 = = 0 ... 
c., 

Other 
Regulatory 
Standards 

one 

None 

Response Identification and Evaluation 
Considerations 

Dimensions 

Fan house slab: 
- 860 ft2 

Underground air tunnel: 
Length : 200 ft long 
Depth: first 100 ft is 
20 ft bgs, second 100 ft 
is 5 ft bgs 

Undergro und fib erglass 
concrete unit (grouted 
and capped): 
Length : 52 ft 
Width : 27 ft 
Depth : 8.5 ft 

Underground HEPA 
fi lter concrete unit 
(grouted and capped) 
Length: 13 ft 
Width : 6 ft 
Depth: 6.5 ft 

Undefined. 
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'"' ~ 
0 
2 

Potential 
Response Actionsb 
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~ 0 u ... - 00 u 
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Data Needs and Data Gaps Identification 

Uncertainty 

Nature of contaminati on 
associated with the 
concrete ru bble. 

• Speci fi c buri al trench 
dimensions of the burial 
trench are not defi ned. 

• Nature of contaminati on 
a sociated with the 
concrete ru bb le. 

Uncertainty Management Approach 
(Based on DOE-RL/Ecology workshop discussions; the 

SA P /Appendix A/ provides final in vestigation approach 
details) 

• Uncertainty wi ll not sign ifi cantly impact the response 
eva luation or selection. 

• Coordinate wi th 29 1-C- l Buria l Ground, 200-E-251-PL 
pipeline, and 200-E-252-PL pipeline (200-EA- l OU). 

• Uncertainty will not signi fican tly impact the response 
evaluation or selection. 

Characterization strategy modified in accordance with 
200-D V-l OU sampling protocol.c 

Sampling design modified to align with updated 
characterization strategy. 

• Uncertainty will not signi ficantly impact the response 
eva luation or selection. 

• Review existing li ght detecti on and ranging data; perform 
e lectromagnetometry/GPR surveys. 

• Pl ace two or three angled pushes in soil below trench. 
Co llect sample at ash/ nati ve materi al interface and every 
5 ft, to 10 to 20 ft bgs. 

• Place one angled push under stack base. Co llect sample at 
a h/nati ve material interface and every 5 ft to 15 ft bgs. 

Characterization strategy mod ified in accordance wi th 
200-DV-l OU sampl ing protoco l.c 
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DOE/RL-2016-58, DRAFT A 
JULY 2018 

Basis for Action Considerations 
Response Identification and Evaluation 

Considerations Data Needs and Data Gaps Identification 

Waste Site 

HSYP 
(valve p it) 

UPR-200-E-37 
(U PR-so li d) 

UPR-200-E-98 
(UPR-solid) 

DOE-RL / 
Ecology 

Workshop 
Date 

1/23/20 17 

2/23/2017 

l /24/20 17 

2/23/20 17 

1/24/20 I 7 

2/23/20 17 

Potential Threat to HUE 
Based on Existing Info rmation 

UNCERTAIN, but LIKELY. 

Radiological and chemi cal constituents in soil 
and piping associated w ith the HSVP may be 
present at concentrations exceed ing human and 
ecological risk-based cri teria. 

UNCERTAIN. 

Radio logical constituen ts in so il associated 
wi th UPR-200-E-37 may be present at 
concentrations exceeding hu man and 
ecological risk-based criteria . 

UNCERTAIN, but LIKELY. 

Radio logical constituents in so il associated 
with UPR-200-E-98 may be present at 
concentrati ons exceedi ng human and 
ecological risk-based criteria. 

Reference: WAC 246-272A-0300 ·'On-site Sewage Systems - Abandonment. '· 

Likely Exposure 
Pathways 

X X 

X 

X 

Other 
Regulatory 
Standards 

None 

None 

None 

Dimensions 

Cyli nder d iameter: 
5.5 ft 

Depth : undefined 

14 ac 

5,000 ft2 
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Potential 
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..:l Uncertainty 

. Depth of the HSVP 
is undefined . 

• Concentrat ions of 
contaminants stabili zed 
in-place as part of 
decommissioning are 
unkn own. 

Presence and nature of 
contamination, if any. 
Historical documen tati on is 
inconsistent regard ing 
wheth er or not rad iological 
concern s st ill exist. 

Presence and location 
of contamination. 

a. Per Section 1.3.2.5 of the work pl an, DOE-RL may choose to evaluate a cond itional point of compl iance fo r the terrestrial ecological eva luation, and an alternative point of compl iance fo r human health di rect contact. 

Uncertainty Management Approach 

(Based on DOE-RL/Ecology workshop discussions; the 
SAP /Appendix A/ provides final in vestigation approach 

details) 

• Coord inate direct push wi th 200-E-56 (UPR-liqui d; 
200-EA- l OU). 

• No addi tional data are necessary on the HSVP. 
Integrate response with the end state decided for the 
201 C fac ility remnants. 

• Coord inate direct push with 200-E-56 (UPR-liqu id). 

Characteri zat ion st rategy mod ified in accordance with 
200-DV-l OU sampling protocol.c 

• Review ex isting radi ological survey information; perform 
addit ional surface survey, if needed. 

• Co ll ect surface so il samples on a rando m-start systemati c 
grid across th e waste site (both subsites). 

C haracterizati on strategy mod ified in accordance with 
200-DV- l OU sampling protoco l.< 

• Integrate in vestigati on and response strategy wi th other 
200-EA-l O U Hot Semiworks Plant group site 
investigations and response strategies ( in particular, 
activities associated with 216-C-2 inj ection/reverse well and 
29 1-C- l Burial Ground [200-EA- l OU]). 

• Co llect samples at interface of fl y ash and native materia l. 

Characterization strategy modified in accordance with 
200-DV-l OU sampling protocol.c 

b. Potenti al response actions were developed as part of scoping (40 CFR 300.430, ·'National Oil and Hazardous Substances Po llution Contingency Plan,'" -- Remedi al Investigation/Feasibil ity Study and Se lection of Remedy'"); may be changed based on data collected th rough this work plan and the 
remedial invest igat ion/feas ibili ty study and RF I/CMS process. 

c. Appl icable 200-DV- I OU sampli ng protocols include collecting sufficient data from the shall ow vadose zone to support a quanti tative risk assessment and collect ing samples every 0.6 m (2 ft) in the shallow vadose zone. 

d. A cover of ash as th ick as IO ft is in place on top of the faci li ty remnants. The ash cover was originally placed as a base layer for an engineered earthen barrier that was designed but not constructed. 
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Waste Site 

bgs 

CERCLA 

CMS 

DOE-RL 

Eco 

Ecology 

GPR 

HEPA 

HH 

Table C-5. Workshop Outcomes for 200-EA-1 OU Waste Sites in the Hot Semiworks Plant Group 

Basis for Action Considerations 

Likely Exposure 
Pathways 

DOE-RL / 
Ecology 

Workshop 
Date 

below ground surface* 

Potential Threat to HHE 
Based on Existing Information 

Comprehensive En vironmental Response, Compensation, a11d Liability Act of 1980 

correcti ve measure study 

U. S. Department of Energy, Richland Operations Office 

ecological 

Washington State Department of Ecology 

ground-penetrating radar 

high-effi ciency particul ate air 

human hea lth 
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'O = = 0 .... 
c.., 

Other 
Regulatory 
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HHE 

HSYP 

IC 

OU 

RFI 

RTD 
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UIC 

UPR 

Response Identification and Evaluation 
Considerations 

Potential 
Response Actionsb 
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0 E-- ~ 
~~ Dimensions ;z 

human health and the environment 

Hot Semi works Valve Pit 

institutional control 

operable unit 

RCRA faci li ty invest igati on 

removal, treatment, and di sposal 

sampling and analysis pl an 

underground inj ection control 

unplanned release 

,-... 
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:c Qi 

> 0: 0 -00 u ._, .._, 
Qi Qi 
<,; <,; 
0: 0: s: s: 
·= ·= Qi Qi 
> > 
0: 0: 
Qi Qi 

..,J .J 

,-... 
u 
C 
Qi 
<,; 
0: s: 
= 
Qi 
> 
0: 
Qi 

.J Uncertainty 

DOE/RL-2016-58, DRAFT A 
JULY 2018 

Data Needs and Data Gaps Identification 

Uncertainty Management Approach 
(B,1sed on DOE-RL/Ecology workshop discussions; the 

S,4P /Appe11dfr A/ provides fi11:1/ investigation ,1ppro,1ch 
details) 
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Waste Site 

200-E PD Ditch 

200-E- 13 
dumping area 

DOE-RL/ 
Ecology 

Workshop 
Date 

11 12/201 7 

2/23/20 17 

2/6/201 7 

2/23/201 7 

DOE/RL-2016-58, DRAFT A 
JULY 2018 

Table C-6. Workshop Outcomes for 200-EA-1 OU Waste Sites in the PUREX Plant Group 

Basis for Action Considerations 

Potential Threat to HHE 
Based on Existing Info rmation 

YES - shoti leg to north east. 

UNCERT A[N - long east-to-west run . 

Radi ological and chemical constituents in so il 
from windblown events associated with the 
200-E PD Ditch may be present at 
concentrati ons exceed ing human and 
ecological risk-based criteri a. 

UNCERTA IN, but UNLIKELY. 

Radionuclides and chemicals (including 
PAHs) in soil and debris associated with 
200-E- 13 dum ping area may be present at 
concentrati ons exceeding human and 
eco logi cal risk-based criteri a. 

Likely Exposure 
Pathways 

X X 

X X 
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c.:, 

Other 
Regulatory 
Standards 

None 

None 

Response Identification and Evaluation 
Considerations 

Dimensions 

Length : 1,921 ft 

Width : 49 ft (top) 

Depth : 11.5 ft 

Area: 141 ,000 sq. ft 

Site shape: lJTegul ar 
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0 z 
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Response Actionsb 
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X 

Data Needs and Data Gaps Identification 

Uncertainty 

• Presence and extent of 
contamination in long 
east-to-west run. 

• Impact of subsurface soil 
conditions on nearby 
TSD units. 

• Physical relati onshi p to 
the 200-E-237-PL (TEDF 
pipeline). 

• Wh eth er acti ve di scharges 
to the ditch have ceased. 

Presence, nature, and extent 
of contamination. 

Uncertainty Management Approach 

(Based on DOE-RL/Ecology workshop discussions; the 
SAP /Appendi:r A/ provides final in vestigation approach 

details) 

• Determine if th ere were radio log ica l surveys conducted as 
part of TEDF pipe line placement that could info rm presence 
of contamination. 

• Determine the extent of the radio logical surveys conducted 
in 201 2 and 201 6. 

• Investigate east-to-west run with three pushes to 50 ft bgs, 
then decide wheth er or not it is necessary to go deeper and 
wheth er or not (and where) to step out latera ll y. 

• Co llect samp les as part of RTD implementation of short leg 
to northeast to confirm cleanup levels are atta ined . 

Characteri zati on strategy modified in accordance with 
200-DV-l OU sampling protoco l.< 

• Use G PR or EM surveys to define the extent and depth of 
the dum ping area. 

• Include organic vapor screening or vo latil e organi c analysis . 

• Foll owing delineation of boundary, conduct fi eld 
investi gati on and determine appropriate response action 
(RTD, no action, or rej ect) . 

Characterization strategy modified in accordance with 
200-DV-l OU sampl ing protoco l.< 
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Waste Site 

200-E-43 
storage area 

200-E-1 24 
(UPR-liquid) 

2 16-A-3 Crib 

DOE-RL/ 
Ecology 

Workshop 
Date 

1/19/20 17 

2/23/20 17 

2/21/18 

2/6/20 17 

2/23/20 17 

2/2 1/20 18 

2/8/20 17 

Reschedu led 
2/1 5/201 6 

2/23/20 17 

DOE/RL-2016-58, DRAFT A 
JULY2018 

Table C-6. Workshop Outcomes for 200-EA-1 OU Waste Sites in the PUREX Plant Group 

Basis fo r Action Considerations 

YES. 

Potential Threat to HHE 
Based on Existing Information 

Radiological and chemical consti tuents in soil 
associated with 200-E-43 storage area may be 
present at concentrati ons exceed ing human, 
eco logical, and groundwater protection 
risk-based criteria. 

UNCERTAIN, but LI KELY. 

Rad io logical constituents in so il assoc iated 
with the 200-E- I 24 UPR may be present at 
concentrat ions exceeding human and 
eco logical risk-based criteria. 

UNCERTAIN, but LIKELY. 

Radio logical and chemi cal constituents, 
including nitrates, in so il and wood timbers 
associated with th e 2 16-A-3 Crib may be 
present at concentrat ions exceed ing human, 
ecological, and groundwater protection 
ri k-based criteria. 

Likely Exposure 
Pathways 
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Other 
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Standards 

X X None 

X None 
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Response Identificat ion and Evaluation 
Considerations 

Dimensions 

Length: 2 15 ft 

Width : 164 ft 

Depth: 1 to 2 ft fi ll over 
contamination of 
undefined depth 

Length: 2 10 ft 

Width : 15 ft 

Length : 7 1 ft 

Width: 7 1 ft 

Depth : 15 ft bgs 

= 0 ·.c 
'-' < 
0 z 
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Data Needs and Data Gaps Identification 

Uncertainty 

ature and extent 
of contam ination. 

Presence and nature of 
contaminat ion, if any. 
The 12 in . of stabilized so il 
covering the UPR impacts 
access to the waste site. 

ature and extent 
of contamination. 

Uncertainty Management Approach 

(Based on DOE-RL/Ecology workshop discussions; the 
SAP /Appendfr A} provides final in vestigation approach 

details) 

• In vestigate subsurface contaminati on to determ ine lateral 
and ve1i ica l extent of contamination. Consider PUREX 
waste stream constituents fo r sampling. 

• Review prior radiologica l surveys and historical aerial 
photos to determi ne peri od of use. 

• Ensure actions consistent with 200-EA- l OU waste sites 
UPR-200-E-88 (UPR-li qui d) and UPR-200-E- l l 
(UPR-liquid). 

• Cons ider as possible cand idate fo r earl y acti on. 

Characteri za ti on strategy modi fied in accordance with 
200-DV- l OU sampling protocol.< 

Characterization strategy was not mod ifi ed during the UPRs 
associated with ra ilroads workshop; general di scussion to 
consider as possib le candidate fo r removal based on 
cost comparison. 

• After RTD (including remova l of tracks, ti es, and 
supp01i ing soil), perform verification sampling. 

• If building foundations remain , collect samples to delineate 
seepage beneath found ation. 

• Consider as possible candidate for earl y action. 

Characterizati on strategy modified in accordance with 
200-DV- l OU sampling protocol.c 

Characteri zati on strategy modified fo r UPRs associated with 
rail roads. 

• Conduct resist ivity evaluati on (SGE) to select 
a samp ling location. 

• Based on SGE results, make one penetration and sample at 
5 ft in tervals to groundwater. Analyze all samples fo r th e 
fu ll suite of radiological and chemi cal constituents. 

Characterization strategy modified in accordance with 
200-DV-l OU sampling protocol.< 
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Waste Site 

2 16-A-9 Crib 

2 16-A-l0 Crib 

2 16-A-27 Crib 

DOE-RL/ 
Ecology 

Workshop 
Date 

2/8/2017 

Reschedu led 
2/ 15/20 16 

2/23/20 17 

2/8/20 17 

Resched uled 
2/9/20 16 

2/23/2017 

6/5/20 17 

2/8/20 17 

Rescheduled 
2/15/2016 

2/23/2017 

DOE/RL-2016-58, DRAFT A 
JULY2018 

Table C-6. Workshop Outcomes for 200-EA-1 OU Waste Sites in the PUREX Plant Group 

Basis for Action Considerations 

Potential Threat to HUE 
Based on Existing Information 

UNCERTAIN, but LIKELY. 

Radio logical and chemical constituents, 
including ni trates, in soi l and wood timbers 
associated with the 2 16-A-9 Crib may be 
present at concentrations exceeding human, 
ecological, and groundwater protection 
risk-based cri teria. 

YES. 

Radiologica l and chemical constituents, 
including nitrates, in soil and wood timbers 
associated wi th the 216-A- l 0 Crib are present 
at concentrations exceeding human, eco logical, 
and groundwater protection risk-based criteria. 

YES. 

Radiological and chemical constituents in soil 
and wood timbers associated with the 
216-A-27 Crib are present at concentrations 
exceeding human, ecological, and groundwater 
protection risk-based criteria. 

Likely Exposure 
Pathways 

X X X 

X X X 

X X X 

Other 
Regulatory 
Standards 

None 

None 

None 

Response Identification and Evaluation 
Considerations 

Dimensions 

Length: 420 ft 

Width: 20 ft 

Depth: 13 ft bgs 

Length: 275 ft 

Width: 45 ft 

Depth : 45 ft bgs 

Length: 250 ft 

Width: 60 ft 

Depth : 14 ft bgs 

Potential 
Response Actionsh 

X X 

X X 

X X 

Data Needs and Data Gaps Identification 

Uncertainty 

Nature and extent of 
contamination . 

• Why plutonium was 
detected outside the crib 
footprint. 

• Lateral extent of 
contamination. 

Contaminant concentrat ion. 

Uncertainty Management Approach 

(Based on DOE-RL/Ecology workshop discussions; the 
SAP /Appendir A/ provides final investig:1tion approach 

details) 

• Conduct resistivity evaluation (SGE) to select a sampling 
location. 

• Based on SGE results make one penetration through the cri b 
and sample at 5 ft interva ls to groundwater. Analyze all 
samples fo r the fut I suite of radiological and chemical 
consti tuents. 

Characterization strategy modified in accordance with 
200-DV-l OU sampling protocol.c 

• Conduct resistivity evaluation (SGE) to determ ine lateral 
extent. 

• Based on SGE results , make one penetration to I 00 ft bgs or 
to groun dwater; coll ect data to support gro undwater risk 
assessment. 

• Make one penetration in crib head end to 100 ft bgs, or to 
refu sal, to collect data to support human health and 
eco logica l risk eva luations. 

Characterization strategy modified in accordance with 
200-DV-l OU sampling protocol.c 

Samp ling design modifi ed to align with updated 
characterization strategy. 

Insta ll two penetrations through the crib, one at the head end 
and one at the north end, and sample at 5 ft intervals to 
groundwater. Analyze all samples for the full suite of 
radiological and chemical constituents. 

Characterization strategy modified in accordance with 
200-DV-l OU sampling protocol.c 
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Waste Site 

216-A-36A Crib 

2 l 6-A-368 Crib 

DOE-RL/ 
Ecology 

Workshop 
Date 

2/8/2017 

Rescheduled 
3/9/2017 

6/5/2017 

3/9/2017 

6/5/20 17 

DOE/RL-2016-58, DRAFT A 
JULY 2018 

Table C-6. Workshop Outcomes for 200-EA-1 OU Waste Sites in the PUREX Plant Group 

Basis for Action Considerations 

YES. 

Potential Threat to HHE 
Based on Existing Information 

Radiological and chemical constituents in soil 
and wood timbers associated with the 
2 l 6-A-36A Crib are present at concentrations 
exceeding human, ecological , and protection 
of groundwater risk-based criteria. 

YES. 

Radiological and chemical constituents in soil 
and wood timbers associated with the 
2 I 6-A-368 Crib are present at concentrations 
exceeding human, eco logical , and groundwater 
protection risk-based criteria. 

Likely Exposure 
Pathways 

X X X 

Other 
Regulatory 
Standards 

None 

X X X TSO 

Response Identification and Evaluation 
Considerations 

Dimensions 

Length: 100 ft 

Width: 85 ft 

Depth : 22 ft bgs 

Length: 500 ft 

Width: II ft 

Depth : 24 ft 

C: 
. 2 .... .. 
~ 
0 z 

Potential 
Response Actionsb 

,__ ,__ a; 
"' ~ ,__ a; .... ... 
tii :E a; ... «: 0 u ..... 

00 u 
;;) 

._,, ._,, 
a; a; ... u .. 

..s: e,: «: 
a; s: s: .... 

·= ·= «: ... 
«: a; a; 

~ u ... ... 
E-< ;,,: e,: «: 

a; a; 
ci::f::.. ..J ..J 

X X 

X X X 

,__ 
u 
e. 
a; .. 
«: s: 
·= a; ... 
«: 
a; 
..J 

X 

Data Needs and Data Gaps Identification 

Uncertainty 

• Whether known 
contamination of a riser 
presents a risk to 
outdoor workers or 
ecological receptors. . Whether logs are 
avai lable for wells 
299-E l 7- 14, 299-El7- 15, 
299-E 17-16, and 
299-E l 7- 17. 

• Whether known 
contamination of a riser 
presents a ri sk to outdoor 
workers or ecological 
receptors . 

• Whether logs are 
avai lable for wells 
299-El7-14, 299-El7-15, 
299-El7-1 6, and 
299-El7-17. 

Uncertainty Management Approach 
(Based on DOE-RL/Ecology workshop discussions; the 

SA P /Appendfr A/ provides final investigfllion approach 
details) 

• To address the uncertainty of risk to outdoor workers or eco 
receptors, the stabil ized area and near risers wi ll be 
investigated by installing test pits. 

• Test pits will be 5 ft deep and samples will be analyzed for 
the full suite of contaminants. 

• integrate investigation and response implementation with 
the 216-A-368 Crib. 

• If logs are not available for well s 299-E 17-14, 299-E 17-15, 
299-El 7- 16, and 299-E 17- 17, then the wells will be logged. 

• Because there are existing analytica l data indicating the 
presence of contamination from 30 to 50 ft bgs, install an 
add itiona l penetration to groundwater to bound the lower 
vert ical extent. 

Sampling design modified to align with updated 
characterization strategy. 

• Integrate investigation and response implementation with 
the 216-A-36A Crib. 

• To address the uncertai nty of risk to outdoor workers or 
eco logical receptors, insta ll test pits to in vestigate the 
stab ili zed area and near risers. Test pits wi ll be 5 ft deep; 
analyze samples for the full suite of radiological and 
chemi ca l contaminants. 

• If logs are not available for wells 299-El 7- 14, 299-El 7- 15, 
299-El7-16, and 299-El7-17, then the well s wi ll be logged. 

• Exist ing deep data are sufficient to support basis for action 
and alternative evaluation . 

• Perform site-specific groundwater impact evaluation during 
remedial in vestigation phase of the project. 

Sampling design modified to a lign with updated 
characterization strategy. Penetrations extended to 15.2 m 
[50 ft] bgs. 

C-38 



DOE-RL/ 
Ecology 

Workshop 
Waste Site Date 

216-A-38-1 Crib 2/8/2017 

Rescheduled 
2/ 15/2016 

2/23/2017 

216-A-45 Crib 2/8/20 17 

Rescheduled 
2/15/2016 

2/23/2017 

2607-E6 2/9/2017 
septic system Rescheduled 

3/30/2017 

DOE/RL-2016-58, DRAFT A 
JULY 2018 

Table C-6. Workshop Outcomes for 200-EA-1 OU Waste Sites in the PUREX Plant Group 

Response Identification and Evaluation 
Basis for Action Considerations Considerations Data Needs and Data Gaps Identification 

Likely Exposure Potential 
Pathways Response Actionsb 

,_ 
= ,_ ,_ 

-; Q; 

.2 "' ~ ,_ ,.-._ <,; Q; - - ... 
-; 1,, eJl « <,; 00 :E Q; 

-~ if .2 ~ Q; ~ ,_ - u ,,: 0 u 0.i 0 - u = ,_ ·- ,_ ... .... 00 ~ 
~ 4: -g ;;: Q., ;, .._, .._, 

Q; Q; Q; u Oil i:i::: Oil ... ... <J <J <J ._,_ ---- Q; ,S ,,: ,,: ,,: -89 89 ,,: i5: is: i5: 
~ = Q; Uncertainty Management Approach 

.2 - ·= ·= ·= J;aJ 10 ..;i 10 -0 ,,: 

= Other - ~ (Based on DOE-RL/Ecology workshop discussions; the ~~ ~~ <J ,,: Q; Q; Q; = < Q ~ ~ ~ ~ 
Potential Threat to HHE = .s = .s 0 Regulatory ,,: ,,: ,,: SAP /Appendix A/ provides final investigation approach ... 0 I""' J;aJ Q; Q; Q; 

Based on Existing Information ::Co ::i::o c.:, Standards Dimensions z i=i:::.._, ~ ,..;i ~ Uncertainty details) 

UNCERTAIN, but UNLIKELY. None Bottom width: 15 ft X X X X Whether this crib was • To confirm that the crib is unused (as expected), make one 

There are no expected CERCLA-related Bottom length: 520 ft ever used. direct push near the pipe/valve area from 5 to 15 ft below 

threats to HHE associated with the Depth: 3 7 ft bgs 
the crib bottom. Conduct a radiological survey of the push 

216-A-38-1 Crib. looking for a gamma signature. 

- If no gamma signature is present, then reject the site 
through the MP-14 process (RL-TPA-90-0001). 

- If a gamma signature is present, then collect samples at 
three other locations and analyze for radiological and 
chemical constituents to support evaluation of viable 
alternatives. 

• Investigation results and path forward for this crib will be 
applied to the 200-E-240-PL pipeline (200-IS-l OU). 

Characterization strategy modified in accordance with 
200-DV-l OU sampling protocol.c 

UNCERTAIN, but LIKELY. X X X None Length: 310 ft X X X X • Contaminant • To resolve uncertainties, use high-resolution SGE to 

Radiological and chemical constituents, Width: 60 ft concentrations at depth . determine contaminant depth and lateral extent, and to site 

including nitrates, in soil associated with the Depth: 44.5 ft • Lateral extent of new boreholes. 

216-A-45 Crib may be present at contamination. • Based on SGE results, install two boreholes through the 
concentrations exceeding groundwater crib; collect samples from 45 ft bgs to groundwater; 
protection risk-based criteria. analyze all samples for the full suite of radiological and 

chemical constituents. 

• Coordinated data planning and collections efforts with 
groundwater OU. 

Characterization strategy modified in accordance with 
200-DV-l OU sampling protocol.c 

UNCERTAIN, but UNLIKELY. X X X WAC 246- Length: 28 ft 4 in. X X Nature and extent of • Coordinate efforts with the 218-E-4 (200-SW-2 OU) and 

There are no expected CERCLA-related 272A-0300 Width: 9 ft 8 in. contamination. UPR-200-E-88 (UPR-liquid; 200-EA-l OU). 

threats to HHE associated with the 2607-E6 Height: 17 ft 10 in. • Conduct a GPR survey to confinn no other utilities are in 
septic tank; however, contamination may be the area. 
present in the two tile fields at concentrations • Trench near the diversion box and at the head end of both 
exceeding human, ecological, and groundwater tile fields ( 10 ft bgs). Conduct radiological surveys of the 
protection risk-based criteria. trenches to determine sample locations and to decide if 

samples should be analyzed for radiological constituents. 
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Waste Site 

UPR-200-E-10 
(UPR-solid) 

UPR-200-E-12 
(UPR-liquid) 

UPR-200-E-20 
(UPR-solid) 

DOE-RL/ 
Ecology 

Workshop 
Date 

1/ 19/2017 

2/23/2017 

2/21/20 18 

1/19/2017 

2/23/2017 

2/21/2018 

1/19/2017 

2/23/2017 

2/21/2018 

Table C-6. Workshop Outcomes for 200-EA-1 OU Waste Sites in the PUREX Plant Group 

Basis for Action Considerations 

Potential Threat to HHE 
Based on Existing Information 

UNCERTAIN, but LIKELY. 

Radiological and chemical constituents in soil 
associated with UPR-200-E-10 may be present 
at concentrations exceed ing human and 
ecological risk-based criteria. 

UNCERTAIN, but LIKELY. 

Radiological and chemical constituents in soil 
associated with UPR-200-E-l 2 may be present 
at concentrations exceeding human and 
ecological risk-based criteria. 

UNCERTAIN, but LIKELY . 

Radiological and chemical constituents in so il 
associated with UPR-200-E-20 may be present 
at concentrations exceeding human and 
ecological risk-based criteria. 

Likely Exposure 
Pathways 

X X 

X X 

X X 

Other 
Regulatory 
Standards 

None 

None 

None 

Response Identification and Evaluation 
Considerations 

.2 .... ., 
< 
0 

Dimensions z 
Not defined 

Not defined 

Not defined 

Potential 
Response Actionsb 

,-_ 
,-_ ~ 

"' ~ ~ ,-_ - ... 
r;3 :c ~ 

> ~ 0 u ... 
s "' u ._, ._, 

~ <l,I ... ., ., 
:S ~ ~ 

~ s: s: .... 
·= ·= ~ 

> 
~ <l,I ~ 

Q <., > > 
E-- ~ ~ ~ 

~ <l,I 

i:z::~ ... ~ 

X 

X 

X 

,-_ 

u 
e 
~ ., 
~ s: 

·= ~ 
> 
~ 
~ ... Uncertainty 

Nature and extent of 
contamination. 

Nature and extent of 
contamination . 

Nature and extent of 
contamination. 

DOE/RL-2016-58, DRAFT A 
JULY 2018 

Data Needs and Data Gaps Identification 

Uncertainty Management Approach 
(Based on DOE-RL/Ecology workshop discussions; the 

SAP /Appendix A/ provides final investigation approach 
details) 

• RTD rail and rai l bed. 

• 1ntegrate with investigations (and possibly responses) for 
other simi lar and collocated 200-EA- l OU waste sites 
(i.e., 200-E-43 storage area, UPR 200-E-l2, UPR-200-E-20, 
UPR-200-E-33, and UPR-200-E-88) 

Characterization strategy modified in accordance with 
2,00-DV-l OU sampling protocol.c 

Characterization strategy modified for UPRs associated 
with railroads . 

• RTD rai l and rail bed . 

• 1ntegrate with investigations (and possibly responses) for 
other similar and collocated 200-EA-l OU waste sites 
(i.e., 200-E-43 storage area, UPR-200-E- I 0, UPR-200-E-20, 
UPR-200-E-33, and UPR-200-E-88) 

Characterization strategy modified in accordance with 
200-DV-l OU sampling protocol.< 

Characterization strategy modified for UPRs associated 
with railroads. 

• RTD rail and rail bed. 

• 1ntegrate with investigations (and possibly responses) for 
other similar and collocated 200-EA-l OU waste sites 
(i.e., 200-E-43 storage area, UPR-200-E-10, UPR-200-E-12, 
UP R-200-E-33, and UPR-200-E-88) 

Characterization strategy modified in accordance with 
, 200-DV-l OU sampling protocol < 

Characterization strategy modified for UPRs associated 
with railroads. 
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Waste Site 

UPR-200-E-33 
(UPR-liquid) 

UPR-200-E-88 
(UP R-l iquid) 

DOE-RL/ 
Ecology 

Workshop 
Date 

1/19/2017 

2/23/20 17 

2/2 1/20 18 

1/1 9/2017 

2/23/20 17 

2/21/20 18 

Table C-6. Workshop Outcomes for 200-EA-1 OU Waste Sites in the PUREX Plant Group 

Basis for Action Considerations 

Potential Threat to HHE 
Based on Existing Information 

UNCERTAIN, but LIKELY. 

Radiological and chemical constituents in so il 
associated with UPR-200-E-33 may be present 
at concentrations exceeding human and 
ecological risk-based criteria. 

YES . 

Rad iolog ical and chemical constituents in soil 
associated with UPR-200-E-88 may be present 
at concentrations exceeding human, ecological , 
and groundwater protection risk-based criteria. 

Likely Exposure 
Pathways 

X X 

X 

= -~ -... 
~ 
0 ... 
:.. ... 
~ 
~ 

~ 
'C = = 0 ... 
c., 

X 

Other 
Regulatory 
Standards 

None 

one 

Response Identification and Evaluation 
Considerations 

Dimensions 

Not defined 

Stabilized area is 19,858 
ft2 

= -~ -., < 
0 z 

Potential 
Response Actionsb 

,_ ,_ 
~ 

"' ~ ,_ 
~ - ... 

i;_j :c ~ ... 
~ 0 u -s 00 u ._, ._, 
~ ~ ... ... ... 

~ ~ ~ 

~ s:: s:: - .5 .5 ~ ... 
~ ~ ~ 

i::l ... ... ... 
E-- .,,: ~ ~ 

~ ~ 

~~ ..;i ..;i 

X 

X 

,_ 
u -._, 
~ ... 
~ 

s:: 
·= ~ ... 
~ 
~ 

..;i Uncertainty 

ature and extent of 
contamination. 

ature and extent of 
contamination . 

Reference: RL-TPA-90-000 I, Tri-Party Agreement Handbook Management Procedures, Guideline Number TPA-MP-14, .. Maintenance of the Waste In formation Data System (W IDS). " 

a. Per Section 1.3.2.5 of the work plan , DOE-RL may choose to evaluate a conditiona l point of comp liance for the terrestrial eco logical evaluation, and an alternative point of compliance for human health direct contact. 

DOE/RL-2016-58, DRAFT A 
JULY 2018 

Data Needs and Data Gaps Identification 

Uncertainty Management Approach 
(Based on DOE-RL/Ecology workshop discussions; the 

SAP /Appendix A/ provides final investig:,tion approach 
details) 

• RTD ra il and rail bed . 

• Integrate with in vestigations (and possibly responses) for 
other similar and collocated 200-EA-l OU waste sites 
(i .e., 200-E-43 storage area, UPR-200-E- l 0, UPR-200-E-12, 
UPR-200-E-20, and UPR-200-E-88) 

Characteri zat ion strategy modifi ed in accordance with 
200-DV- l OU sampling protocol.< 

Characterizat ion strategy modified for UPRs associated 
with railroads. 

• Investigate subsurface contamination to determine lateral 
and vertical extent of contamination; analyze samples for 
fu ll suite of radio logical and chemica l constituents. 

• Integrate wi th 200-EA OU 1 waste sites 200-E-43 storage 
area and UPR-200-E-l l (U PR-l iquid). 

Characteri zation strategy modifi ed in accordance with 
200-DV-l OU sampling protocol.< 

Characterization strategy modified for UPRs associated 
with railroads. 

b. Potenti al response actions were developed as part of scoping (40 CFR 300.430, ·'National Oil and Hazardous Substances Po llution Contingency Plan," ·'Remed ial In vestigation/Feasibility Study and Selection of Remedy"); may be changed based on data collected through this work pl an and the 
remedial investigation/feasibility study and RF I/CMS process. 

c. Applicable 200-DV- I O sampling protocols include collecting sufficient data from the sha ll ow vadose zone to support a quantitative risk assessment and collecting samples every 0.6 m (2 ft) in the shallow vadose zone. 

d. At a scoping meeting on January 12, 20 17, DOE-RL and Ecology concurred that the short leg to northeast wou ld be addressed through RTD consistent with DOE/RL-2009-86, Action Memorandum for Non-Time-Critical Remo val Action for 37 Waste Sites in the 200-MG- I Operable Unit. 
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Waste Site 

bgs 

C ERCLA 

C MS 

DO E-RL 

Eco 

Ecology 

GPR 

HH 
HH E 
IC 

OU 

Table C-6. Workshop Outcomes for 200-EA-1 OU Waste Sites in the PUREX Plant Group 

Basis for Action Considerations 

Likely Exposure 
Pathways 

DOE-RL/ 
Ecology 

Workshop 
Date 

be low ground surface 

Potential Threat to HHE 
Based on Existing Information 

,__ 
-; ~ 

"' c,; OJ) 

·= ~ - ,__ 
~;;:: 
U on __,..., 
0 

'-' 

c,; Ei 
i;.;j '° 
~ ~ 

= 0 -=0 
Comprehen ive En vironmental Response, Compensation, and Liability Act of 1980 

correcti ve measure study 

U.S. Department of Energy, Richl and Operations Office 

ecologica l 

Washington State Department of Ecology 

ground-penetrating radar 

human health 

human health and the environment 

institutiona l contro l 

operable un it 

,-. = -; 
c,; .~ 

"6'.o ~"' c,; 
0 Oil .., 
o.i:i -0 ·- ,__ .. 
"O .- =-.,,-
~ on .. .., 
'-' .... -0 

'-' "' c,; Ei ~ 
i;.;j 

'° 
"O 

~ ~ = = :c 0 0 - .. = 0 c.:, 

Other 
Regulatory 
Standards 

PAH 
PUREX 

RC RA 

RFI 

RTD 

SAP 

SG E 

T EDF 

TSO 

UIC 

UPR 

Response Identification and Evaluation 
Considerations 

Potential 
Response Actionsb 

,__ 
"' .., ... 

en 
u -;;;i .. ..s 

= .., 
0 ~ ·= ;;,. 

"' "' < Q c,; 

0 ~ ,-: 

Dimensions z ~f::., 

po lycyclic aromatic hydrocarbon 

plutonium-uranium extraction 

,__ .., 
~ ,__ .. 
:c .., 

;;,. 

"' 0 ... u r:,:, 
'-' '-' .., .., 
c,; c,; 

"' "' s: s: 
·= ·= .., .., 
;;,. ;;,. 

"' "' .., .., 
""' ""' 

Resource Conservation and Recovery Act of / 976 

RC RA faci li ty in vestigation 

removal, treatment, and di sposal 

sampli ng and analysis pl an 

surface geophysical exploration 

Treated Effluent Disposal Facili ty 

treatment, storage, and di sposa l 

underground inj ection control 

unplanned re lease 

G -'-' .., 
c,; 

"' s: 
·= .., 
;;,. 

"' .., 
""' Uncertainty 

DOE/RL-2016-58, DRAFT A 
JULY2018 

Data Needs and Data Gaps Identification 

Uncertainty Management Approach 
(B:1sed on DOE-RL/Ecology workshop discussions; the 

SA P /Appendix AJ provides fi11a/ investigation approach 
details) 
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Waste Site 

200-E BP 
bum pit 

UPR-200-E-53 
(U PR-solid) 

UPR-200-E-109 
(UPR-solid) 

UPR-200-E- l l 5 
(UPR-so lid) 

DOE-RL/ 
Ecology 

Workshop 
Date 

2/ 15/20 17 

Rescheduled 
3/22/20 17 

2/ 15/20 17 

Reschedul ed 
3/22/20 17 

2/ 15/20 17 

Reschedu led 
3/22/20 17 

2/1 5/20 17 

Reschedu led 
3/22/20 17 

6/5/201 7 

DOE/RL-2016-58, DRAFT A 
JULY2018 

Table C-7. Workshop Outcomes for 200-EA-1 OU Waste Sites in the Miscellaneous Group 

Basis for Action Considerations 

Potential Threat to HHE 
Based on Existing Information 

UNCERTAIN, but LIKELY. 

Chemicals an d solvents in so il and debri s 
associated with the 200-E bum pit may be 
present at concentrati ons exceed ing human, 
eco logical, and groundwater protection 
risk-based criteri a. 

UNCE RTAIN, but UNLIKELY. 

Radiological consti tuents in soil associated 
with the UPR-200-E-53 may be present at 
concent rations exceedin g human and 
ecological risk-based criteria. 

YES. 

Radiological constituents in so il and 
vegetati on associated with th e UPR-200-E- I 09 
are present at concentrations exceed ing human 
and eco logica l ri sk-based criteri a. 

UNCERTAIN, but UNLIKELY. 

Radiolog ical constituents in so il and 
vegetati on associated with the UPR-200-E- l l 5 
may be present at concentrati ons exceeding 
human and ecological ri sk-based criteri a. 

Likely Exposure 
Pathways 

X X 

X 

X X 

X 

Other 
Regulatory 
Standards 

None 

None 

None 

None 

Response Identification and Evaluation 
Considerations 

Dimensions 

Length: 394 ft 

Width : 201 ft 

Depth of pi t: 15 ft 

Length: - 4 10 ft 

Width : - 265 ft 

Multipl e locations, based 
on tumbleweed 
sightings. 

No waste site 
boundaries . 

Length: - 40 ft 

Width: - 33 ft 

g 
·-= y 

< 
0 
z: 

X 

X 

Potential 
Response Actionsb 

,-_ ,-_ a, 
"' ~ ,-_ a, - .. 

en :E a, 
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u ~ 0 ... u - rJl p __, __, 
a, a, .. y y 
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a, s: s: - ·= ·= ~ .. 
~ a, a, 

Q y .. ;;. 
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a, a, 
~ ~ ~ ~ 

X X 

X X 

X X 

X X 

Data Needs and Data Gaps Identification 

G -__, 
a, 
y 
~ s: 
·= a, .. 
~ 
a, 
~ Uncertainty 

X Nature and extent of 
contami nat ion. 

X Whether th ere is a th reat to 
HHE. 

Potential fo r re­
contaminati on. 

X Nature and extent of 
contamination. 

Uncertainty Management Approach 

(Based on DOE-RL/Ecology workshop discussions; the 
SA P /Appendix A/ provides final in vestigation approach 

details) 

• Use GPR to locate bum trenches and other buried 
anomalies. Condu ct EM and radi ological surface surveys. 
For any identified anomali es, dig a test pit and sample soi l 
fro m below the identified waste or so il in contact with 
the waste. 

• If no anomali es are found, sample 3-ft intervals to 15 ft bgs 
at grid-based random locations. 

• Use grid-based random sampling below th e stabili zation 
layer. Ta ke samples from the top of nat ive soil to 2 ft below 
that po int. 

• Consider as possible cand idate for early action. 

Plan the timing of any response act ion to take into account 
the removal of the tumb leweed source (2 l 8-E- 128 
[200-SW-2 OU] Burial Ground). 

• Review existing radiological survey data to select 
a sample location. 

• Place one borehol e in the area indicated by radi ological 
surveys ( or in the middl e of a low spot if surveys do not 
indicate a target area). Take samples at 3 ft intervals to 
15 ft bgs, and then at 5 ft in ternal s to 30 ft bgs. 

Samp ling design modifi ed to align with updated 
characteri zation strategy. Samples below 15 ft removed based 
on review of data fro m adjacent deep borings. 
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Waste Site 

UPR-200-E- I 39 
(UPR-solid) 

UP R-200-E-l l 
(UPR-liquid) 

UPR-200-E-50 
(UPR-solid) 
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Table C-7. Workshop Outcomes for 200-EA-1 OU Waste Sites in the Miscellaneous Group 

Basis for Action Considerations 

DOE-RL/ 
Ecology 

Workshop 
Date 

Potential Threat to HHE 
Based on Existing Information 

12/ 13/20 16 YES - South side of road. 

2/23/ 17 

1/ 19/2017 

2/23/2017 

2/21 /20 18 

11/ 15/20 16 
and 

3/22/20 17 

2/23/20 17 

UNCERTAIN - North side of road. 

Radiological constituents in so il and 
vegetat ion associated with the UPR-200-E-1 39 
may be present at concentrations exceeding 
human and ecologica l risk-based criteria . 

CERTAIN, but LIKELY. 

Radiological and chemical constituents in soil 
and gravel associated with U PR-200-E- I l may 
be present at concentrations exceeding human 
and ecological ri sk-based criteria. 

UNCERTAIN, but UNLIKELY. 

Rad iological constituents in so il associated 
with UPR-200-E-50 may be present at 
concentrati ons exceed ing human and 
eco logical risk-based criteria. 

Likely Exposure 
Pathways 

X 

X X 

X 

Other 
Regulatory 
Standards 

None 

None 

None 

Response Identification and Evaluation 
Considerations 

Dimensions 

North of 8th Street URMA 
dimensions: 
Length : 850 ft 
Width: 100 ft 

South of 8th Street UR.MA 
dimensions: 
Length: 43 ft 
Width: 40 ft 

Material: Railroad tracks 
and rai l bed rock 

Length: 12,540 ft 

ot defined X 

Potential 
Response Actionsb 

,_ ,_ a, ,,, 
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00 :c a, ... e,: 0 
~ -~ u 
:, ._, 

a, a, ... Cj <j 

:.E e,: e,: 

a, s::: s::: - ·= ·= e,: ... 
e,: a, a, 

Cl <j ... ... 
~ ,< 

e,: ,.,, 
a, a, 

~ ~ .,.;i .,.;i 

X 

X 

X X 

Data Needs and Data Gaps Identification 

,_ 
u 
e 
a, 
<j ,.,, 

s::: 

·= a, ... 
e,: 
a, 

.,.;i Uncertainty 

• Whether there is a basis 
for action for the area 
nmih of 8th Street. 

• What material was used 
to stabi li ze this area. 

ature and extent 
of contamination. 

X Whether there is a threat 
toHHE. 

Uncertainty Management Approach 
(Based on DOE-RL/Ecology workshop discussions; the 

SAP /Appendix A/ provides final investig11tio11 ,1pproach 
details) 

• For small er, southern area: RTD, perform confirmation 
sampling, and detennine path forward. For field screening, 
use XRF and organic vapor monitoring. 

• For the larger, northern area: use grid-based random 
sampling and boreholes to 15 ft bgs to determine 
if actionable. 

• Clarify biobarrier material (gravel, plastic covered with 
gravel, oth er). 

Characteri zation strategy modifi ed in accordance with 
200-DV- I OU sampl ing protoco l.c 

• RTD rail and rail bed. 

• Integrate with investigations (and possibly responses) for 
other similar and collocated 200-EA-l OU waste sites 
(i.e. , 200-E-43 storage area, UPR-200-E- 10, UPR 200-E-1 2, 
UPR-200-E-20, UPR 200-E-33 , and UPR-200-£-88). 

Characterizati on strategy mod ified in accordance with 
200-DV-l OU sampling protocol.c 

Characterization strategy modifi ed for UPRs associated 
with rai lroads. 

• Data needs for this waste s ite will be sati sfied by sampli ng 
for 200-E-53 (UPR-so li d; 200-EA- I OU). 

• Potenti al candidate for early action. 

Characterization strategy modified in accordance with 
200-DV-l OU sampling protocol.c 
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Waste Site 

UPR-200-E-95 
(UPR-solid) 

UPR-200-E- I I 2 
(UPR-liquid) 

DOE-RL/ 
Ecology 

Workshop 
Date 

2/1 /20 17 

2/23/20 17 

2/21/20 18 

2/ 1/20 17 

2/23/20 17 

2/21/20 18 

Table C-7. Workshop Outcomes for 200-EA-1 OU Waste Sites in the Miscellaneous Group 

Basis for Action Considerations 

Potential Threat to HUE 
Based on Existing Information 

UNCERTAIN, but LIKELY. 

Radiological and chemica l constituents in soil 
associated with UPR-200-E-95 may be present 
at concentrations exceeding human and 
ecological risk-based criteria. 

UNCERTAIN, but LIKELY. 

Radiological constituents in soil and gravel 
associated with UPR-200-E- I I 2 may be 
present at concentrations exceeding human and 
ecological risk-based criteria. 

Likely Exposure 
Pathways 

X X 

X 

Other 
Regulatory 
Standards 

None 

None 

Response Identification and Evaluation 
Considerations 

= . 2 -,., < 
0 

Dimensions z 
Length: 820 ft 

Width: 16 ft 

Length: .-3,435 ft 

Potential 
Response Actionsb 
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..J Uncertainty 

Nature and extent 
of contamination. 

Nature and extent of 
contamination. 

a. Per Section 1.3.2.5 of the work plan, DOE-RL may choose to evaluate a conditional point of compliance for the terrestrial ecological evaluat ion, and an alternative point of compliance for human health direct contact. 
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Data Needs and Data Gaps Identification 

Uncertainty Management Approach 
(Based on DOE-RL/Ecology workshop discussions; the 

SAP /Appendix A/ provides final investigation approach 
details) 

• Invest igate subsurface contamination to determ ine lateral 
and vertica l extent of contamination; ana lyze for full suite of 
radiological and chemical constituents. 

• Coordinate response action with the 200-SW-2 and 
200-IS- I OUs. 

• Consider as possible candidate for early action. 

Characterization strategy modified in accordance with 
200-DV-l O U sampling protocol.< 

Characterization strategy modified for UPRs associated with 
rai lroads; general di scussion to consider as possible candidate 
for removal based on cost comparison. 

• RTD tracks, ties, and associated soil. Investigate subsurface 
contamination to determine lateral and vertical extent 
of contamin ation; analyze for the fu ll suite of 
radiological constituents. 

• Coordinate response action with the 200-CB- l (B Plant), 
200-SW-2, and 200-IS-l OUs. 

• Consider as possible candidate for early action. 

Characterization strategy modifi ed in accordance with 
200-DV-l OU sampling protocol.< 

Characteri zation strategy modified for UPRs associated with 
railroads; general discussion to consider as possible candidate 
for removal based on cost comparison. 

b. Potential response actions were developed as part of scoping (40 CFR 300.430, ·'National Oil and Hazardous Substances Pollution Contingency Plan," "Remedial Investigation/Feasibili ty Study and Selection of Remedy'"); may be changed based on data collected through this work plan and the 
remedial investigation/ feasibility study and Rfl/CMS process. 

c. Appl icab le 200-DV- I OU sampling protocols include coll ecting sufficient data from the shallow vadose zone to support a quantitative risk assessment and collecting samples every 0.6 m (2 ft) in the shallow vadose zone. 
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Table C-7. Workshop Outcomes for 200-EA-1 OU Waste Sites in the Miscellaneous Group 
Response Identification and Evaluation 

Basis for Action Considerations Considerations 

Likely Exposure Potential 
Pathways Response Actionsh 
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"O .:: ~ 

Ecology = Other .. 
~~ ~~ "' ~ ~ ~ ~ 

::I -<I: Q "' .. .. .. 
Workshop Potential Threat to HHE ::c .E ::c .E 0 Regulatory I'- .. ~ ~ ~ ... 0 

"'" 
~ ~ ~ 

Waste Site Date Based on Existing Information ::c 0 ::c 0 c., Standards Dimensions z CZ:: ._, .J .J .J 

bgs below ground surface IC institutional control 

CMS correcti ve measure study OU operable uni t 

DOE-RL U.S. Department of Energy, Richland Operations Office RFI RCRA fac ili ty in vestigation 

Eco ecological RTD removal, treatment, and di sposal 

Ecology Washington State Department of Ecology SAP sampling and analysis pl an 

EM electromagnetometry UIC underground injecti on control 

GPR ground-penetrating radar UPR unpl anned release 

HH human hea lth URMA underground radioacti ve material area 

HH E human hea lth and the environment XRF x-ray fluorescence 

Uncertainty 
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Data Needs and Data Gaps Identification 

Uncertainty Management Approach 

(B:1sed on DOE-RL/Ecology workshop discussions; the 
SA P /Appendix A/ provides final investigation appro:1ch 

details) 
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D Supporting Calculation Files 

Table D-1 is organized by general topic and provides a list and links to the supporting calculation files 
for this work plan. 

Table D-1. Calculations Supporting 200-EA-1 Operable Unit Initial Evaluations and Risk Characterization 

Document Citation Summary 

Human Exposure* 

ECF-HA FORD-16-0132, 2016 Calculation of Soil Radiological Preliminary Documents radiological 
Remedial Goals for tlte Construction Worker Scenario, Rev. 0, CH2M HILL contaminant soil PRO 
Plateau Remediation Company, Richland, Washington. Available development for the construction 
at: htt12://12dw.hanford.gov/amir/ index.cfm/viewDoc?accession=007 I 880H. worker scenario. 

ECF-HANFORD-16-0133, 2016, Calculation of Soil Radiological Preliminary Documents radiological 
Remedial Goals/or tlte Outdoor Worker Scenario, Rev. 0, CH2M HILL Plateau contaminant soi l PRO 
Remediation Company, Richland, Washington. Available development for the outdoor 
at: htm://12dw.hanford.gov/amir/ index.cfm/viewDoc?accession=007 I 88 I H. worker scenario. 

ECF-HANFORD-1 6-0 134, 2016, Calculation of Soil Non radiological Prelimina,y Documents nonradiological 
Remediation Goals/or tlte Outdoor Worker Scenario, Rev. 0, CH2M HILL Plateau contaminant soi l PRO 
Remediation Company, Richland, Washington . Available development for the outdoor 
at: htt12: / /12dw .hanford.gov/amir/ index.cfm/viewDoc?accession=007 l 879H. worker scenario. 

Ecological Exposure 

CHPRC-00784, 2014, Tier I Risk-Based Soil Concentrations Protective of Document SSLs for 
Ecological Receptors at the Hanford Site, Rev. I , CH2M HILL Plateau ecological receptor . 
Remed iation Company, Rich land, Wa hington. Available 
at: htt12://12dw.hanford.gov/amir/ index.cfm/viewDoc?accession=008 l 638H. 

HPRC-013 I I, 2014, Tier 2 Risk-Ba ed Soil Concentrations Protective of Documents soil PROs for 
Ecological Receptors at tlte Hanford Site, Rev. 2, CH2M HILL Plateau ecological receptor . 
Remediat ion Company, Richland , Washington. Available 
at: htms://gdw.hanford.gov/amir/gdf.cfm?accession=0068835H. 

ECF-HANFORD-11-0158, 2014, Tier 2 Terrestrial Plant and Invertebrate Documents soil PROs for 
Preliminary Remediation Goals (PR Gs) for Nonradionuclides for Use at the ecological receptors. 
Hanford Site, Rev. I, CH2M HILL Plateau Remediation Company, Richland, 
Washington. Available at: 
h tto ://gd w. hanford. gov/ami r/i ndex .cfm/vi ew Doc?accessi 011=0081636 H. 

Groundwater Protec tion Considerations 

DOE/RL-201 1-50, 2012, Regulatory Basis and Implementation of a Graded Define the regulatory basis 
Approach to Evaluation of Groundwater Protection, Rev. I, U.S. Department of and general methodology for 
Energy, Richland Operations Office, Richland Washington . Available vado e zone models to calculate 
at: ht!J2://gdw.hanford.gov/amir/ index.cfm/viewDoc?accession=009336 I . soil concentrations protective 

of groundwater. 

Other 

DOE/RL-92-24, 200 I, Hanford Site Background: Part I, Soil Background/or Documents oil background 
Nonradioactive Analytes, Rev. 4, 2 vo ls., U.S. Department of Energy, Ri ch land value for nonradioactive 
Operations Office, Richland, Washington. Available analytes. 
at: httg://gdw.hanford.gov/argir/ index.cfm/viewDoc?accession=0096062 . htt12 :l/12d 
w .hanford.gov/amir/ index.cfm/viewDoc?accession=009606 l . 
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Table 0-1. Calculations Supporting 200-EA-1 Operable Unit Initial Evaluations and Risk Characterization 

Document Citation Summary 

DOE/RL-96-12 , 1996, Hanford Site Background: Part 2. Soil Background for Documents so il background 
Radionuc/ides, Rev. 0, U.S. Depa1tmen t of Energy, Richland Operations Office, values for radionuclide analyte . 
Richl and, Washington. Available 
at: htm://gdw.hanford.gov/amir/ index.cfm/viewDoc?accession=D 1808987. 

ECF- HA FORD-11-0038, 20 12, Soil Background for Interim Use at the Hanford Documents suppl ementa l soil 
Site, Rev. 0, CH2M HILL Plateau Remediation Company, Richl and, Washington . background va lues for 
Available at: con tituent not avai lab le in 
httg://gdw.hanford.gov/amir/ index.cfm/viewDoc?accession=008838 l . other source . 

ECF-200EA1- l 7-0066, 2017, Pore Volume Calculation - 200-EA- I OU Documents the pore 
liquid Waste Disposal Site , Rev. 0, CH2M HILL Plateau Remedi ation Company, vo lumes discharged to the 
Richl and, Washington. Available 200-EA-l Operable Unit liquid 
at: httg://gdw.hanford.gov/ami rlgdf.cfm?accession=0068332H. waste disposal sites. 

* The environmental calculation documents wi ll be revised, as needed, to incorporate updates to the PRGs that may result 
from changes to the remedial act ion objectives during development of the Centra l Plateau remedia l investigation/feasibility 
study reports. 

PRG preliminary remediation goal 

SSL soil screening level 
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E Potential Applicable or Relevant and Appropriate Requirements 
2 and To-Be-Considered Criteria for the 200-EA-1 Operable Unit 
3 
4 This appendix describes the potential applicable or relevant and appropriate requirements (ARARs) and 
5 to-be-considered (TBC) infom1ation that may apply to the 200-EA-l Operable Unit (OU) .1 Potential 
6 ARARs were identified in accordance with EPA/540/G-89/006, CERCLA Compliance with Other Laws 
7 Manual: Interim Final, and the potential ARAR evaluation was conducted in accordance with the 
8 National Contingency Plan (40 CFR 300.430(t)(l)(ii)(B)(2) " Remedial In vestigat ion/ Feasibility Study 
9 and Selection of Remedy"). 

l O The ARARs consist of the following sets of requirements under the Comprehensive Environmental 
11 Response, Compensation, and Liability Act of 1980 (CERCLA): (1) those promulgated environmental 
12 substantive standards that would be applicable requirements if the remediation were not being conducted 
13 under authority of CERCLA (CERCLA response actions are exempt from permitting requirements by 
14 authority of Section 12 l(e)(l ), " Permits and Enforcement");2 and (2) those substantive standards that are 
15 relevant and appropriate requirements of promulgated environmental regulations. 3 

16 Table E-1 identifies the potentially applicable ARARs and TBC criteria for the 200-EA-1 OU, which fall 
17 into one of the following three categories: 

18 • Chemical-specific requirements: Usually health- or risk-based numerical values or methodologies 
19 that, when applied to site-spec ific conditions, result in the establishment of public and worker safety 
20 levels and site cleanup levels . 

21 • Location-specific requirements: Restrictions placed on the concentration of dangerous substances 
22 or the conduct of activities so lely because they occur in special geographic areas. 

23 • Action-specific requirements: Usually technology-based or activity-based requirements or 
24 limitations triggered by the remedial actions performed at the site. 

25 Only the substantive portions of the requirements in the listed ARARs ( e.g. , use of control/containment 
26 equipment or compliance with numerical standards) may apply to CERCLA onsite activities. ARAR 
27 administrative requirements (e.g. , permitting) are not applicable to CERCLA onsite activities (CERCLA 
28 Section 121(e)(l)). CERCLA Section 121 describes the circumstances in which ARARs for onsite 
29 remedial/removal actions may be waived. 

30 Potential ARARs and TBCs are subject to further review, with final ARARs documented in the remedial 
31 investigation/feasibility study and the Resource Conservation and Recovery Act of 1976 facility 
32 investigation /corrective measure study report. 

1 TBC information is nonpromulgated advisories or guidance issued by federal or state governments that is not 
legally binding and does not have the status of potential ARARs. In some circumstances, TBC information will be 
considered along with ARARs in determining the remed ial action necessary for protection of human health and 
the environment. 
2 An "applicable" requirement at the Hanford Site is an environmental requirement that the U.S. Department of 
Energy would have to comply with by law if the same action were being undertaken apart from CERCLA authority. 

3 "Relevant and appropriate" requirements refer to those environmental requirements , such as cleanup standards, 
that address problems or situations sufficiently similar to those encountered at the CERCLA site that their use is 
well suited to the particular site (40 CFR 300.400(9)(2), "General") . 
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ARAR 
Citation Category 

WAC 173-160-161 , "How Shall Each Water Well Action 
Be Planned and Constructed?" 

WAC 173-1 60-1 7 l , "What Are the Requirements Action 
for the Location of the Well Site and Access to 
the Well?" 

WAC 173-1 60- 181 , "What Are the Requirements Action 
for Preserving the Natural Barriers to Ground 
Water Movement Between Aqui fe rs?" 

WAC 173-1 60-400, "What Are the Minimum Action 
Standards for Resource Protection Wells and 
Geotechnica l Soil Borings?" 

WAC 173-1 60-420(2 - 8), ( I 0)(b) - ( e ), "What Action 
Are the General Construction Requirements for 
Resource Protection Wells?" 

WAC 173-1 60-430, "What Are the Minimum Action 
Casing Standards?" 

WAC 173-1 60-440, " What Are the Equipment Action 
Cleaning Standards?" 

WAC 173-1 60-450, "What are the We ll Action 
Sealing Requirements?" 

WAC 173-160-460, " What is the Action 
Decommissioning Process for Resource 
Protection Wells?" 

WAC 173-21 8-1 20, "Decommissioning Action 
a UIC Well" 

WAC 173-218-040(4), " ULC Well Class ification Action 
Including Allowed and Prohibited Wells" 

Table E-1. Potential Federal and Washington State ARARs and TBC Materials for the 200-EA-1 OU 

Potential 
Description of Requirement Rationale for Use Relevancy 

Groundwater 

RCW 18. 104, "Water Well Construction"; WAC 173-160, "·Minimum Standards for Construction and Maintenance of Wells" 

Identifies well planning and construction requirements. Groundwater monitoring and treatment ARAR 
wells, and borings that may be installed. 

Identifie the requirements for locating a we ll. Groundwater monitoring and treatment ARAR 
wells, and borings that may be installed. 

Identifies the requirements for preserving natural barriers to Groundwater monitoring and treatment ARAR 
groundwater movement between aquifers. wells, and borings that may be installed. 

Identifies the minimum standards for resource protection wells Groundwater monitoring and treatment ARAR 
and geotechnical soil borings. wells, and borings that may be installed. 

Identifies the general construction requirements for resource Groundwater monitoring and treatment ARAR 
protection wells. wells, and borings that may be installed. 

Identifies the minimum casing standards. Groundwater monitoring and treatment ARAR 
wells, and borings that may be installed. 

Identifies the equipment cleaning standards. Groundwater monitoring and treatment ARAR 
wells, and borings that may be installed. 

Identifies the well sealing requirements. Groundwater monitoring and treatment ARAR 
wells, and borings that may be installed. 

Identifies the requirements of the decommissioning process for Wells and borings for soil and vadose zone ARAR 
resource protection wells. characterization may occur in the 

200-EA-l OU. 

RCW 90.48, "Water Pollution Control" (as amended); WAC 173-218, "Underground Injection Control Program" 

Identifies the requirements of the decommissioning process for UICs are present in the 200-EA-l OU. ARAR 
UIC points/wells. 

Establishes criteria and standards for an underground injection UICs are present in the 200-EA- l OU. ARAR 
control program. 

DOE/RL-2016-58, DRAFT A 
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Possible Application 

Investigative and remediation activities that require siting, 
installation, construction, operation, maintenance, and 
decommissioning of wells and borings. 

Investigative and remediation activities that require siting, 
installation, construction, operation, maintenance, and 
decommissioning of wells and borings. 

Investigative and remediation activities that require siting, 
installation, construction, operation, maintenance, and 
decommissioning of wells and borings. 

Investigative and remediation activities that require siting, 
installation, construction, operation, maintenance, and 
decommissioning of wells and borings. 

Investigative and remediation activities that require siting, 
installation, construction, operation, maintenance, and 
decommissioning of wells and borings. 

Investigative and remediation activities that require siting, 
installation, construction, operation, maintenance, and 
decommissioning of wells and borings. 

Investigative and remediation ac tivities that require siting, 
installation, construction, operation, maintenance, and 
decommissioning of wells and borings. 

Investigative and remediation activities that require siting, 
installation, construction, operation, maintenance, and 
decommissioning of wells and borings. 

Investigative and remedial activities that require siting, 
installation, construction, operation, maintenance, and 
decommissioning of wells and borings. 

Decommissioning of UICs. 

UICs in the 200-EA-l OU are considered Class IV wells and 
must be decommissioned. 
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Citation 

WAC 173-340-745(5) and (6), "Model Toxics 
Contro l Act-Cleanup," "Soil Cleanup Standards 
for Industrial Properti es" 

I 

OSWER Directive 9285 .7-5 5, Guidance for 
Developing Ecological Soil Screening Levels 

EPA 20 18, "Regional Screening Levels fo r 
Chemical Contaminants at Superfund Sites," 
" Regional Screening Levels (RS Ls) - Generic 
Tables, Tables as of: May 2018" 

WAC 173-340-74 7(3) through (8), " Deri ving Soil 
Concentrations fo r Groundwater Protection" 

Table E-1. Potential Federal and Washington State ARARs and TBC Materials for the 200-EA-1 OU 

ARAR Potential 
Category Description of Requirement Rationale for Use Relevancy 

Vadose Zone Soil 

DOE/RL-2016-58, DRAFT A 
JULY 2018 

Possible Application 

RCW 70.105D "Hazardous Waste Cleanup-- Model Toxics Control Act" (as amended); WAC 173-340, "Model Toxics Control Act-Cleanup" 

Chemical Establishes oil chemica l cleanup levels where industrial land use Soil in the 200-EA-1 OU contains ARAR Soil chemical cleanup actions where concentration of hazardous 
represents the reasonable max imum exposure under both current chemical contaminants that require substances in the so il exceed MTCA Method C cleanup leve ls. 
and reasonably anticipated future land-use conditions. Cleanup remediation. The human health conceptual 
standards requi re spec ification of the fo llowing: hazardous exposure model for the current and 
chemical substance concentrations that protect human health and reasonably anticipated future land use for 
the environment ( cleanup levels), the location of the site where this OU is industria l. 
cleanup levels must be attained (points of compliance) , and other 
regulatory requirements that apply to the cleanup action 
because of the type of action or the location of the site. These 
requirements are spec ified in applicable state and federal laws 
and are generally established in conjunction with the selection of 
a specific cleanup action. 

Chemical Provides a set of risk-based ecological so il screening levels for Target analytes detected in soil and vadose TBC A sistance in identifying areas, contaminants, and conditions that 
several soil contaminants of ecologica l concern fo r terrestrial zone soil includes constituents that could may require further RI. 
plants and animals at hazardous waste sites. Also describes the pose ecological risks. 
process used to derive these levels and provides guidance for 
their use. 

Chemical Provides a set of risk-ba ed screening levels; the regional Target analytes detected in so il and vadose TBC Ass istance in identifying areas, conta minants, and conditions that 
screening levels provide tables of human hea lth risk-based zone so il includes consti tuents that could may require further RI . 
screening levels calculated using the latest toxicity va lues, default pose risks to human health. 
exposure assumptions, and physical and chemical properties. 

Risk-based screening levels may help determine whether levels 
of contamination fo und at CERCLA hazardous waste sites 
warrant further investigation or site cleanup or if no further 
investigation or action is required. 

Chemical Establishes soil chemical concentrations that will not cause Soil in the 200-EA- I OU contains ARAR Soil c leanup actions where concentrations of hazardous chemical 
contamination of groundwater at levels that exceed the chemical contaminants that substances in the so il exceed so il concentrations for protection 
groundwater cleanup levels established under require remediation to protect of groundwater. As allowed, WAC 173-340-74 7(8) , "Alternative 
WAC 173-340-720, "Ground water Cleanup Standards." groundwater. The requirements fa te and transport models" ( one of the seven allowable methods 

corresponding to so il cleanup levels may under WAC 173-340-747), will be used to detem1ine appropriate 
be used to calculate c leanup levels to cleanup levels. 
ensure protection of groundwater. 
Although groundwater is not currently 
used fo r drinking water, it is a potential 
drinking water source. 
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Citation 

WAC l 73-340-7490(2), "Terrestrial Ecological 
Eva luation Procedures" 

WAC l 73-340-7493(3), "Site-Specific Terrestrial 
Ecological Evaluation Procedures" 

WAC 173-340-7494, ·' Priority Contaminants of 
Ecological Concern" 

DOE/EIS-0222-F, Final Hanford Comprehensive 
Land-Use Plan Environmental Impact Statement 

DOE/EIS-0222-SA-0 1, Supplement Analysis: 
Hanford Comprehensive Land-Use Plan 
Environmental Impact Statement 

OSWER Directive 9200.4- 18, Establishment of 
Cleanup Levels for CERCLA Sites with 
Radioactive Contamination 

EPA 540/R/99/006, Radiation Risk Assessment 
At CERCLA Sites: Q&A (Directive 9200.4-31 P) 

ARAR 
Category 

Chemical 

Location 

Chemical 

Table E-1. Potential Federal and Washington State ARARs and TBC Materials for the 200-EA-1 OU 

Description of Requirement 

Defines administrative goals and procedures fo r determining 
whether a release of hazardous substances to soil and vadose 
zone soi l may pose a threat to the terrestrial environment; 
characterizes existing or potential threats to terrestrial plants or 
animals exposed to hazardous substance in soi l and vado e zone 
soil; and establishes site-specific cleanup standard for the 
protection of terrestrial plants and animals. 

WAC 173-340-7494 provides for numeric concentrations of 
hazardous substances detern1ined to persist, bioaccumulate, or be 
highly toxic to terrestrial ecological receptors. 

Rationale for Use 

Soil and vadose zone soil in the 
200-EA- l OU contain contaminants that 
require evaluation to determine whether 
ecological exposures have the potential 
to cause significant adverse effects. 

Land-Use and Exposure Scenarios 

Establishes DOE reasonably anticipated future land use 
projections for the Inner Area. 

The reasonably anticipated future land use, 
as stated in the Hanford Comprehensive 
Land-Use Plan for the Inner Area of the 
Central Plateau is industrial exclusive. 

Radionuclide ARAR Dose Compliance Concentrations for Superfund 

This memorandum presents clarification for establishing 
protective cleanup levels in media for radioactive contamination 
at CERCLA sites. EPA has detennined that the dose limits 
established by the U.S. Nuclear Regulatory Commission 
(62 FR 39058, " Radiological Criteria for License Termination") 
of25 mrem/yr, which is equi valent to 5x 10-4 increa ed lifet ime 
risk, will not provide a protective basis for establishing 
preliminary remedial goals under CERCLA. Instead, EPA has 
identified a 15 mrern/yr effective dose (approximately equiva lent 
to 3 x 10-4 increase in lifetime risk) , which is preferred as the 
maximum dose limit for humans. (However, depending upon the 
radionuclide invo lved, a 15 mrern/yr effective dose equivalent 
could represent a significantly higher or lower lifetime cancer 
risk than 3 x 10-4.) 

The EPA guidance further clarifies that 15 mrern/yr is not 
a presumptive cleanup level under CERCLA. Rather, site 
decision makers should continue to use the CERCLA risk range 
when ARARs are not used to set cleanup levels because using 
dose-based guidance would result in unnecessary inconsistency 
in how radiological and nonradiological (chemical) contaminants 
are addressed at CERCLA sites. 

Target ana lytes detected in soi l and vadose 
zone soil contain radioactive contaminants 
that may pose unacceptable risk to 
human health. 

Potential 
Relevancy 

TBC 

TBC 

TBC 

DOE/RL-2016-58, DRAFT A 
JULY 2018 

Possible Application 

Soil and vadose zone soil remedial activities (e.g. , containment 
or RTD) that may pose risks to terrestrial ecological plants 
and animals. 

The RI will be perfonned wi thin the industrial-exclusion zone of 
the Central Plateau. 

Development of media cleanup levels for remediation 
and verification. 
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Citation 

WAC 173-400-035(3) "Nonroad Engines" 

WAC 173-400-040, "General Standards fo r 
Maximum Emiss ions" 

WAC 173-400-075(1 ), (3) , and (6), " Emi ss ion 
Standards for Sources Emitting Hazardous 
Air Pollutants" 

WAC 173-460-060, "Control 
Technology Requirements" 

WAC 173-460-070, "Ambient 
Impact Requirement" 

WAC 173-460-080, " First T ier Review" 

WAC 173-460-150, "Table of ASIL, SQER and 
de Minimis Emiss ion Va lues" 

WAC 173-480-040, " Ambient Standard" 

WAC 173-480-050( 1 ), "General Standards fo r 
Maximum Permiss ible Emiss ions" 

WAC 173-480-060, " Emiss ion Standa rds fo r New 
and Modified Emiss ion Un its" 

Table E-1. Potential Federal and Washington State ARARs and TBC Materials for the 200-EA-1 OU 

ARAR Potential 
Category Description of Requirement Rationale for Use Relevancy 

Air 

RCW 70.94, "Washington Clean Air Act"; WAC 173-400, "General Regulations for Air Pollution Sources" 

Action Requirement for nonroad engines to use low or ultra- low Project may use nonroad engines. ARAR 
sulfur diesel. 

Action All sources and emissions units are required to meet the general Soil and vadose zone remedial actions ARAR 
emission standards unless a spec ific source standard is available. implemented have the potential to emit air 
General standards apply to v isible emissions, particulate fa llout, pollutants because contaminants detected 
fu gitive emissions, odors, emission detrimental to hea lth and in the 200-EA-l OU include regulated 
property, sulfur diox ide, and fugitive dust. pollutants subject to these standards. 

Action Establishes national emission standards for hazardous air Soil and vadose zone remedial actions ARAR 
pollutants. Adopts, by reference, 40 CFR 6 1 and appendices. implemented have the potential to emit 

air pollutants because contaminants 
detected in the 200-EA- l OU include 
regulated pollutants subject to these 
standards. Combustion and incineration 
not part of anticipated remedies/ 
technologies fo r these waste sites. 

RCW 70.94, "Washington Clean Air Act"; WAC 173-460, "Controls for New Sources of Toxic Air Pollutants" 

Action Establishes requirements fo r controlling new sources emitting Hazardous contaminants detected in soil in ARAR 
toxic a ir pollutants to prevent air pollution, reducing emissions to the 200-EA- l OU include constituents that 
the extent reasonably possible, and maintaining such levels of air would constitute tox ic air pollutants if 
quality that will protect human health and safety. Toxic air released to the air. 
pollutants include carcinogens and noncarcinogens listed in 
WAC 173-460-150. Three major requirements of this regulation 
include implementing best available contro l technology for 
toxics, quantifying tox ic air pollutant emissions, and 
demonstrating protection of health and safety. 

DOE/RL-2016-58, DRAFT A 
JULY 2018 

Possible Application 

Investigation and remediation activities with potential to use 
nonroad engines. Substantive requirement is use of low or ultra-
low sulfur diesel. 

Remedial actions that have the potential to re lease air pollutants 
subject to these regulations. 

Actions perfom1ed that could result in the emission of hazardous 
air pollutants, including decontamination, demolition, and 
excavation activities implemented during the RFI/CMS and 
RI/FS that have the potential to release air pollutants subject to 
these regulations. 

Soil remediation acti vities such as treatment systems that have 
the potential to emit toxic air emissions would be considered 
a new source. 

RCW 70.94, "Washington Clean Air Act"; WAC 173-480, "Ambient Air Quality Standards and Emission Limits for Radionuclides" 

Action Requires that emissions of radionuclides in the air will not cause Hazardous contaminants detected in soil in ARAR Investigative and remediation activities (e.g. , excavation, 
a maximum effective dose equivalent of more than IO mrem/yr to the 200-EA- l OU include radionuclides RTD, demolition, ventilation, and vacuuming/exhaust) that 
the whole body to any member of the public. that could be emitted to ambient a ir during have the potential to emit radionuclides above max imum 

remedial actions. acceptable levels. 

Action At a minimum, all emission units will make every reasonable The potential for fugitive and diffuse ARAR Investigative and remediation activities ( e.g. , excavation, 
effort to maintain radioactive materials in effluents to unrestricted emissions resulting fro m demolition, RTD, demolition, ventilation, and vacuuming/exhaust) that 
areas ALARA. * Control equipment requirements for sites excavation, and related activities will have the potential to emit radionuclides above maximum 
operating under ALARA will be defined as reasonably ava ilable require efforts to minimize emissions. This acceptable levels. 
control techno logy and ALARA contro l technology. requirement is action spec ific . 

Action Requires that construction, installation, or establishment of a new Hazardous contaminants detec ted in soil in ARAR Investigative and remediation activities (e.g., excavation, RTD, 
air emission control units wi ll use best available retrofit the 200-EA- l OU include radionuclides demolition, ventilation, and vacuuming/exhaust) that require air 
control techno logy. that could be emitted to the ambient air pollution control equipment or other methods to best control 

during remedia l actions. emissions and have the potential to emit a irborne radionuclides. 
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ARAR 
Citation Category 

WAC 173-480-070(2), " Emission Monitoring and Action 
Compl iance Procedures" 

WAC 246-247-03 5{l )(a)(i) and (ii) , "National Action 
Standards Adopted by Reference for Sources of 
Radionuclide Emiss ions" 

(Adopts, by reference, provisions of 40 CFR 6 1, 
Subpart A, "General Prov isions"; and 40 CFR 61, 
Subpart H, "National Emission Standards for 
Emissions of Radionuclides Other Than Radon 
from Department of Energy Facilities") 

WAC 246-247-040(2), (3) , and (4) , Action 
"General Standards" 

WAC 246-247-075(2) , (4), (8) through (14), Action 
"Monitoring, Testing and Quality Assurance" 

40 CFR 60, Subpart LIii , "Standards of Action 
Perfo rmance fo r Stationary Compression Ignition 
lnternal Combustion Eng ines" 

40 C FR 60, Subpart JJJJ, "Standards of 
Performance for Stationary Spark Igni tion Internal 
Combustion Engine" 

40 CFR 63 , Subpart ZZZZ, "National Emission 
Standard for Hazardous Air Pollutants for 
Stationary Reciprocating Internal 
Combustion Eng ines" 

Table E-1. Potential Federal and Washington State ARARs and TBC Materials for the 200-EA-1 OU 

Potential 
Description of Requirement Rationale for Use Relevancy 

Requires that procedures specified in WAC 246-247, " Radiation Hazardous contaminants detected in soil in ARAR 
Protection- Ai r Em issions, "will be used to determine emiss ions the 200-EA-I OU include radionuclides 
compliance with the 10 mrem/yr standard for dose t o any that could be emitted to unrestricted areas 
member of the public. Compliance is determined by calculating during remedial actions and, therefore, 
the dose to members of the public at the point of maximum could require monitoring. 
annual air concentration in an unrestricted area where any 
member of the public may be. 

RCW 70.98, "Nuclear Energy and Radiation"; WAC 246-247, "Radiation Protection- Air Emissions" 

Requires the owner or operator of each stationary source of Substantive requirements of this standard ARAR 
hazardous air pollutants subject to a national emission standard are applicable because remedial actions in 
fo r a hazardous air pollutant to determine compliance with the 200-EA-l OU would be subj ect to 
numerical emission limits in accordance with emission tests NESHAP radionuclides air pollutant 
established in NES HAP (40 CFR 6 l .13, "Emiss ion Tests and standards and resulting requirements. 
Waiver of Emiss ion Tests") or as otherwise specified in an The radionuclide hazardous air pollutants 
individual subpart. Compliance with the requirements of design, have the potential to be detected in and 
equipment, work practice, or operational standards shall be emitted fro m structures, components, 
determined as spec ified in the individual subpart. Also, the debris, or so il invo lved in the remedial 
source wi ll be maintained and operated (including associated action. 
equipment for air po llution control) in a manner consistent with 
good air pollution control practice for minimizing emissions. 

Requires that emissions be controlled to ensure that Hazardous contaminants that would be ARAR 
ALARA-based and best ava ilable contro l technology standards subject to radionuclide air emission 
are not exceeded. standards and resulting requirements have 

the potential to be detected in and emitted 
from structures, components, debris, or 
soil invo lved in the remedial actions in the 
200-EA-l OU . 

Establishes the monitoring, testing, and quality assurance Hazardous contaminants in the ARAR 
requirements fo r radioactive air emissions. 200-EA- l OU waste sites that would be 

Requires that emissions fro m nonpoint and fugitive sources of subject to radionuclide air emission 

airborne radioactive material be measured. Measurement standards and resulting requirements have 

techniques may include, but are not limited to, sampling, the potential to be detected in and emitted 

calculation, smears, or other reasonable method for identifying from structures, components, debris, or 

emissions as determined by the lead agency. soil involved in the remedial actions. 

Clean Air Act of 1.9.9(}, 40 CFR 60, "Standards of Performance for New Stationary Sources" 

Establishes substantive requirements for stationary engines. Stationary engines (e.g. , used to support ARAR 
lighting poles) may be used during the 
RFI/RI and subsequent remedial actions. 

DOE/RL-2016-58, DRAFT A 
JULY2018 

Possible Application 

Investigative and remediation activities (e.g. , excavation, RTD, 
demolition, venti lation, and vacuuming/exhaust) that have the 
potential to emit radionuclides to the ambient air. 

Investigative and remedial actions invo lve stationary sources that 
provide a potential to emit regulated hazardous air pollutants 
( e.g. , vapor extraction systems, decontamination stations, 
deactivation, demolition, or waste removal or storage activities) . 
Assoc iated des ign, equipment, work practice, or air emissions 
controls may be maintained and operated. 

Investigative and remedial so il, air, decontamination, and 
stabilization of contaminated structures, treatment of sludge, 
and operation of exhausters and vacuums that may produce 
airborne emissions of hazardous radionuclide pollutants to 
residential areas. 

Investigative and remediation activities (e.g., RTD, 
excavation, demolition, and ventilation) that could emit 
airborne radionuclides. 

During RFI/RI activities and subsequent remedial actions. 
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ARAR 
Citation Category 

40 CFR 61. 140, "App licabi li ty" Action 

40 CFR 61.145 , "Standard for Demolition 
and Renovation" 

40 CFR 6 1. 150, "Standard for Waste Disposal for Action 
Manufacturing, Fabricating, Demolition, 
Renovation, and Spraying Operations" 

Table E-1. Potential Federal and Washington State ARARs and TBC Materials for the 200-EA-1 OU 

Potential 
Description of Requirement Rationale for Use Relevancy 

Clean Air Act ol/99(}, 40 CFR 61, "National Emission Standards for Hazardous Air Pollutants" 

Defines regulated ACM and the substantive requirements for Encountering ACM (e.g. , on pipelines, ARAR 
removal and handling. faci lities, or buried asbestos) is 

Specifies sampling, inspection, handling, and disposal possible during the RFI/Rl or 

requirements for regulated sources having the potential to emit remedial activities. 

asbestos. Specifically, no visib le emissions are allowed during 
handling, packaging, and transport of ACM. 

Identifies requirements for removing and disposing asbestos from Encountering ACM on pipelines, facilit ies, ARAR 
demolition and renovation activities. or buried asbestos is possible during the 

RFI/Rl or remedial activi ties. 

Solid Waste 

DOE/RL-2016-58, DRAFT A 
JULY 2018 

Possible Application 

Site investigation and remedial activities that include demoli tion 
or renovation and associated handling, packaging, and 
transporting ACM including IDW management and disposal. 

Site investigation and remedial activities that include demolition 
or renovation and associated handling, packaging, and 
transporting ACM, including IDW management and disposa l. 

Toxic Substances Co11trol Act of 1976(15 USC 2601 , et seq.); 40 CFR 761, "Polychlorinated Biphenyls (PCB) Manufacturing, Processing, Distribution in Commerce, and Lise Prohibitions" 

40 CFR 76 l .50(b) I, 2, 3, 4 and 7, "Applicability," ction Establishes general PCB disposal requirements for storing and PCB wastes greater than 50 ppm may be ARAR Soil and vadose zone excavation and RI, equipment and debris 
"PCB Waste" disposing PCB wastes, including liquid PCB wastes, PCB items, encountered or generated during the handling and disposal, and IDW management. 

40 CFR 76l.50(c), "Applicability," "Storage PCB remedial waste, PCB bulk product wastes, and RFI/Rl and subsequent remediation. 

for Disposal" PCB/radioactive wa tes at concentrations greater than 50 ppm. 

40 CFR 761.60(a) , (b), and (c), Action Establishes requi rements applicable to the handling and disposal PCB liquids, articles, or containers may be ARAR Equipment and debris handling, storage, and disposal; IDW 
" Disposal Requirements" of PCB liquids, PCB articles, and PCB containers. encountered or generated during the management and disposal. 

RFI/Rl and subsequent remediation. 

40 CFR 761 .61 , " PCB Remediation Waste" Action Provides cleanup and disposal options for PCB remediation waste PCB remediation wastes may be ARAR Soil remediation, RTD, and IDW management and disposal. 
based on the concentration at which the PCBs are found. encountered or generated during the 

remedial actions for the 200-EA-l OU. 

RCW 70.105, "Hazardous Waste Management"; WAC 173-303, "Dangerous Waste Regulations" 

WAC 173-303-0 I 6, " Identifyi ng Solid Waste" Action Establishes criteria for solid and recycled olid wastes. Solid wastes and/or recycled solid wastes ARAR Investigative and remedial activities that generate solid wastes 

WAC 173-303-017, " Recyc ling Processes may be generated during the RFI/Rl and (e.g., drums, barrels, tanks, containers, bulk wastes, debris, 

In vo lvi ng Solid Waste" the implementation of the remedial action. contaminated soil, and vadose zone soil). 

WAC 173-303-070 ( 1,3), "Designation of Action Establishes the method for determining whether a so lid waste is Dangerous/hazardous waste may be ARAR Investigative and remedial (including waste treatment) activities 
Dangerous Waste" a dangerous waste (or an extremely hazardous waste) . generated during the RFI/Rl and the that generate solid wa tes that may be dangerous waste. 

implementation of the remedial action. 

WAC 173-303-077, "Requirements for Action Identifies those wastes exempted from regulation under Universa l wastes may be generated during ARAR Investiga tive and remedial activities (disposal, storage, recycling, 
Universal Waste" WAC 173-303-140, " Land Disposal Restrictions"; and the RFI/Rl and implementation of the and onsite treatment) that manage universa l wastes consistent 

WAC l 73-303-170, " Requirements for Generators of remedial action. with Washington Administrative Code requirements. 
Dangerous Waste"; through WAC 173-303-9907, "Reserved" 
(excluding WAC 173-303-960, "Special Powers and Authorities 
of the Department"). These wastes are subj ect to regulation 
under WAC 173-303-573 , "Standards for Universal 
Waste Management." 

E-8 



ARAR 
Citation Category 

WAC 173-303- 120 (3) and (5), " Recycled, Action 
Reclaimed, and Recovered Wastes" 

WAC 173-303- I 40, " Land Disposal Restrictions" Action 

WAC 173-303-170 (I) and (3), " Requirements for Action 
Generators of Dangerous Waste" 

WAC l 73-303-200, "Accumulating Dangerous Action 
Waste On-Site" 

WAC 173-303-64620, " Requirements" Action 

WAC 173-303-610(2), "Closure Action 
Perfom1ance Standard" 

WAC 173-303-665(6), " Landfills," "Closure and Action 
Post-Closure Care" 

WAC 173-350-025, "Owner Responsibilities for Action 
Solid Waste" 

WAC 173-350-040, " Performance Standards" 

WAC l 73-350-300, "On-Site Storage, Collection 
and Transportation Standards" 

WAC 173-350-900, " Remedial Action" 

Table E-1. Potential Federal and Washington State ARARs and TBC Materials forthe 200-EA-1 OU 

Potential 
Description of Requirement Rationale for Use Relevancy 

These regulations define the requirements for recycling Recycled, reclaimed, and recovered wastes ARAR 
materials that are solid and dangerous waste. Specifically, may be generated during the RFVRI and 
WAC 173-303-1 20(3) provides for the management of certain implementation of the remedial action. 
recyclable materials, including spent refrigerants, antifreeze, and 
lead ac id batteries. WAC 173-303-120(5) provides for the 
recycling of used oil. 

This regulation establishes the treatment requirements and Onsite land disposal may be needed of ARAR 
disposal prohibitions for land disposal of dangerous waste and dangerous waste and debris during the 
incorporates, by reference, the federa l land disposal restrictions RFI/RI phase and during implementation 
of 40 CFR 268, " Land Disposal Restrictions," that are applicable of the remedial action. 
to solid waste that is designated as dangerous or mixed waste in 
accordance with substantive portions of WAC 173-303-070(3). 

Establishes the requirements for dangerous waste generators. Dangerous wastes may be generated ARAR 
WAC 173-303-170(3) includes the substantive provisions of during the RFI/RI phase and during 
WAC 173-303-200, "Accumulating Dangerous Waste Onsite," implementation of the remedial action. 
by reference. WAC 173-303-200 further includes certain 
substantive standards from WAC 173-303-630, " Use and 
Management of Containers"; and WAC 173-303-640, "Tank 
Systems," by reference. Specifically, the substantive standards 
for management of dangerous or mixed waste are relevant and 
appropriate to the management of dangerous waste that will be 
generated during the remedial action. 

Establishes the requirements for accumulating wastes onsite. Dangerous waste may be generated during ARAR 
WAC l 73-303-200 further includes certain substantive standards the RI phase and during implementation of 
from WAC 173-303-630 and WAC l 73-303-640, by reference. the remedial action. 

Establishes requirements for corrective action for releases of Releases of dangerous wastes and ARAR 
dangerous wastes and dangerous constituents, including releases dangerous constituents have occurred 
from solid waste management units. within the 200-EA- l OU that may present 

a threat to human health and the 
environment. 

Establishes requirements for closing units that have treated, Dangerous wastes may remain in the ARAR 
stored, or disposed dangerous waste. 200-EA-1 OU after closure. 

Specifies closure and post-closure requirements for landfills. Containment may be considered as ARAR 
a remedial alternative. 

RCW 70.95, "Solid Waste Management-Reduction and Recycling"; WAC 173-350, "Solid Waste Handling Standards" 

Establishes minimum substantive requirements for the proper Solid, nondangerous waste may be ARAR 
handling and disposal of solid waste materials originating from generated during implementation of the 
residences, commercial, agricultural, and industrial operations; RFVRI process and remedial action. 
and other sources. 

DOE/RL-2016-58, DRAFT A 
JULY 2018 

Possible Application 

RFVCMS and RI/FS recycling activities are consistent with the 
requirements of the Washington Administrative Code and are 
not otherwise subj ect to CERCLA as hazardous substances. 

Investigative and remedial wastes destined for onsite 
land disposal. 

IDW and remedial wastes (e.g. , contaminated so il , vadose zone 
soil, IDW treatment chemicals). 

Management of dangerous waste during remedial and 
investigative actions. 

Investigative and remediation of dangerous wastes and dangerous 
constituents from solid waste management units and spill sites. 
Corrective action can also be applied at treatment, storage, and/or 
disposal units whenever a release occurs. 

Remedial design and operation of regulated units that contain 
dangerous wastes and that will remain in the 200-EA-l OU 
after closure. 

Design and operation of an engineered landfill cover, including 
associated groundwater monitoring. 

Investigative and remedial actions that generate so lid, 
nondangerous waste. 
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Citation 

Archeological and Historic Preservation Act 
of 1974 ( 16 USC 469a-l through 469a-2(d)) 

36 CFR 800, " Protection of Historic Properties" 

36 CFR 65, "National Historic 
Landmarks Program" 

43 CFR I 0, "Native American Graves Protection 
and Repatriation Regulations" 

50 CFR 10, "Wildlife and Fisheries," 
"General Provisions" 

50 CFR 21, "Wildlife and Fisheries," 
" Migratory Bird Permits" 

Endangered Species Act of 1973, as amended 
(16 USC 1541-1544), specifically Sections 7 
and 9(a). 

50 CFR I 7, " Wildlife and Fisheries," "Endangered 
and Threatened Wildlife and Plants" (listings 
and prohibitions) 

Table E-1. Potential Federal and Washington State ARA Rs and TBC Materials for the 200-EA-1 OU 

ARAR Potential 
Category Description of Requirement Rationale for Use Relevancy 

Historical and Archeological Resources 

Archeological a11d Historic Preservatio11 Act of /97-1 

Location Requires that remedial actions do not cause the loss of any Archaeo logical and historical sites have ARAR 
archaeological or historical data. This act mandates preservation been identified within the 200-EA-1 OU. 
of data; it does not require protection of the actual site or faci lity. 

National Historic Preservation Act of 1966 (Pub. L 89-665, as amended, 16 USC 470, et seq.) 

Location Requires federal agencies to consider the impacts of their Cultural and historical sites have been ARAR 
undertaking on cultural properties through identification, identified within the 200-EA-l OU. 
evaluation, mitigation processes, and consultation with 
interested parties. 

Executive Order 11593, Protection and Enhancement of the Cultural Environment 

Location These regulations set forth the criteria for establishing national Cultural and hi torical sites have been ARAR 
significance. Require that federal agencies shall, to the identified within the 200-EA- l OU. 
maximum extent po sible, undertake planning and actions as may 
be necessary to minimize harm to landmarks. 

DOE/RL-2016-58, DRAFT A 
JULY 2018 

Possible Application 

Investigation and remedial activities that occur in or near 
archaeological or historical sites. 

Investigation and remedial activities that affect cultural or 
historical s ites. Regulations implementing Section 106 of the 
National Historic Preservation Act will be followed. 

Remedial actions shall comply with this tandard. 

Native American Graves Protection anti Repatriation Act of 1990; 43 CFR 10, "Native American Craves Protection and Repatriation Regulations" 

Location Establishes federal agency responsibility for discovery of human Native American archaeological, cultural, ARAR Investigation and remedial activities that affect Native American 
remains, associated and unassociated funerary objects, sacred and historical sites have been identified archeological and cultural areas and historic sites that contain 
objects, and items of cultural patrimony. Requires Native within the 200-EA-l OU. Native American a sociated remains and objects. 
American Tribal consultation in the event of discovery. remains and associated objects may 

be present. 

Natural and Ecological Resources 

Migratory Birt! Treaty Act of 1918 (16 USC 703-712) 

Location Protects all migratory bird species and prevents "take" of Migratory birds occur within the ARAR Investigation and remediation activities that have the potential to 
protected migratory birds, their yo ung, or their egg . 200-EA-I OU. kill migratory birds or destroy their eggs or nests. 

E11da11gered Species Act of 1973 (16 USC 1531, et seq.) 

Location Action to conserve endangered species or threatened species. There are no identified federa l endangered ARAR Remedial actions and investigation activities that occur within 
and/or threatened species found within the critical habitats or designated buffer zones of federa lly 
200-EA-I OU. This regulation wi ll apply listed species. 
if any endangered and/or threatened 
species are identified. 

* ALARA is defined as making every reasonable effort to maintain exposures to radiation as far below the 10 mrern/yr dose standard as practical, consistent with which the activity is performed, taking into account the state of technology, the economics of 
improvements in relation to the state of technology, the economics of improvements in relation to benefits to the public hea lth and safety, and other socioeconomic considerations; and in relation to the use of nuclea r energy, ionizing radiation, and radioactive 
materials in the public interest. 
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Table E-1. Potential Federal and Washington State ARARs and TBC Materials for the 200-EA-1 OU 

ACM 

ALARA 

ARAR 

CE RC LA = 

DO E 

EPA 

FS 

IDW 

MTCA 

ARAR 
Citation Category Description of Requirement 

asbestos-containing material 

as low as reasonably achievable 

applicable or relevant and appropri ate requirement 

Comprehensive Environmental Respon e, Co,npensation. and Liability Act of / 980 

U.S. Department of Energy 

U.S. Environmental Protection Agency 

feas ibility study 

in vestigation-derived waste 

Model Toxics Control Act (WAC 173-340, "' Mode l Toxics Co ntro l Act-Cleanup'') 

NESHAP = National Emission Standards for Hazardous Ai r Pollutants 

OU 

PC B 

ppm 

RCRA 

RFI 

RI 

RTD 

T BC 

UIC 

Rationale for Use 

operab le unit 

polychlorinated biphenyl 

parts per mi ll ion 

Resource Conservation and Recovery Act of 1976 

RCRA faci lity investigation 

remedial in vestigation 

remova l, treatment, and disposal 

to be considered 

underground inj ection control 

Potential 
Relevancy 
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