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Executive Summary 1 

This is the work plan for the 200-CP-1 Operable Unit (OU) Comprehensive 2 

Environmental Response, Compensation, and Liability Act of 19801 remedial 3 

investigation (RI)/feasibility study (FS). The goal of the RI/FS process is to identify and 4 

evaluate actions necessary to protect human health and the environment from 5 

contamination associated with the past operations of the Plutonium Uranium Extraction 6 

(PUREX) Complex. This work plan describes process history, existing site information, 7 

the preliminary conceptual site model, and the future activities (e.g., data collection) 8 

needed to enable remedy selection and implementation.  9 

The 200-CP-1 OU (Figure ES-1) is located in the Hanford Site’s 25.9 km2 (10 mi2) 10 

Central Plateau Inner Area and consists of the PUREX Complex comprising the 11 

202A Canyon and associated Tier 1 facilities2, and 52 waste sites associated with the 12 

PUREX Complex. The waste sites include liquid and solid waste disposal and handling 13 

sites and contaminated soil resulting from planned and unplanned releases located within 14 

the PUREX implementation area. The 200-CP-1 OU also includes 45 dangerous waste 15 

management units, including PUREX Storage Tunnels 1 and 2. The 200-CP-1 OU 16 

waste sites are associated with the wastes produced during PUREX operations to separate 17 

plutonium, uranium, and other product materials from irradiated fuel from Hanford Site 18 

reactors. Contaminants of potential concern for the 200-CP-1 OU include radionuclides, 19 

inorganic chemicals, and organic compounds resulting from processing activities that 20 

remain or were released to individual facilities and waste sites. 21 

1 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.  

2 Tier 1 structures for remedial action are listed in Appendix J of the Tri-Party Action Plan. Available at:

https://www.hanford.gov/files.cfm/ap-APP-J.pdf. 

https://www.csu.edu/cerc/researchreports/documents/CERCLASummary1980.pdf
https://www.hanford.gov/files.cfm/ap-APP-J.pdf
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 1 

Figure ES-1. 200-CP-1 Operable Unit Location 2 
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The 200-CP-1 OU RI/FS process will evaluate disposition of the 202A PUREX Canyon 1 

facility consistent with the Canyon Disposition Initiative. The process will consider the 2 

remedy selected in the U Plant Record of Decision3 (ROD), while factoring in the 3 

differing conditions with the 200-CP-1 OU. The key differences include the following: 4 

 The 200-CP-1 OU includes waste sites in the immediate vicinity of the5 

PUREX Canyon building. The remedy selected for the canyon building, whether6 

it involves capping or removal, would encompass several adjacent waste sites.7 

Investigation approaches for those waste sites have been tailored accordingly.8 

 The 200-CP-1 OU includes treatment, storage, and disposal units, such as the9 

PUREX Storage Tunnels that must be closed in accordance with WAC-173-303,10 

“Dangerous Waste Regulations,”4 requiring consideration of11 

Resource Conservation and Recovery Act of 19765 closure performance12 

standards in the remedial alternative evaluation and remedy selection.13 

Consistent with the canyon disposition initiative, the initial evaluation considered two 14 

potential remedies: (1) partial removal of the canyon and construction of a barrier over 15 

the remaining structures; and (2) removal, treatment (if necessary), and disposal. The 16 

RI/FS process will also consider the potential for disposal of other Hanford Site wastes in 17 

the PUREX Canyon facility if the remedy selected involves leaving portions of the 18 

canyon structure in place. 19 

The 200-CP-1 OU does not include the underlying groundwater; however, the 20 

activities and information developed in this work plan will be integrated with the 21 

200-PO-1 Groundwater OU and associated remedies. The U.S. Department of Energy22 

(DOE) intends to integrate the 200-CP-1 OU activities with other Central Plateau 23 

activities, including tank farms and other source OUs. 24 

The DOE, Washington State Department of Ecology, and other entities have extensively 25 

studied the physical setting of the Central Plateau (e.g., geology, weather, plant and 26 

3 EPA, Ecology, and DOE, 2005, Record of Decision 221-U Facility (Canyon Disposition Initiative), Hanford Site,

Washington, U.S. Environmental Protection Agency, Washington State Department of Ecology, and U.S. Department 

of Energy, Olympia, Washington. Available at: https://semspub.epa.gov/work/10/500010501.pdf. 

4 WAC 173-303, “Dangerous Waste Regulations,” Washington Administrative Code, Olympia, Washington. Available

at: http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303. 

5 Resource Conservation and Recovery Act of 1976, 42 USC 6901, et seq. Available at:

https://www.gpo.gov/fdsys/pkg/STATUTE-90/pdf/STATUTE-90-Pg2795.pdf. 

https://semspub.epa.gov/work/10/500010501.pdf
http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303
https://www.gpo.gov/fdsys/pkg/STATUTE-90/pdf/STATUTE-90-Pg2795.pdf
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animal species), which is well understood for the 200-CP-1 OU. The reasonably 1 

anticipated future land use for the Central Plateau Inner Area is industrial; and the 2 

associated human receptors (i.e., the outdoor worker), ecological receptors, and exposure 3 

pathways are well understood and described in this work plan.  4 

An initial evaluation of the available data was performed to determine the following: 5 

 Potential threat(s) to human health and the environment that may drive action6 

 Likely exposure pathways associated with potential threat(s)7 

 Likely response scenarios to consider in future alternative evaluations to respond8 

to potential threat(s)9 

 Uncertainties (i.e., data needs) and associated approach to address data needs10 

This evaluation has determined the following: 11 

 Existing information is sufficient to define a basis for action for the12 

202A Canyon.13 

 Existing information is sufficient to define the exposure risk for the14 

PUREX Tunnels.15 

 Uncertainties associated with nature and extent of contamination in the16 

abovegrade portions of structures do not require field investigation.17 

 Uncertainties associated with nature and extent of contamination of belowgrade18 

structures and waste sites within the footprint of a cover system or full removal19 

of the 202A Canyon and Storage Tunnels require no or limited additional data to20 

support risk evaluations.21 

 Uncertainties associated with nature and extent of contamination of belowgrade22 

structures and waste sites outside of the footprint of a cover system or full23 

removal of 202A Canyon and Storage Tunnels require additional evaluation.24 

Data quality objectives have been defined and uncertainties significant enough to impact 25 

defining a basis for action or evaluating or selecting a remedy were evaluated to identify 26 

data needs. Data needs will be filled through field investigations and/or technical 27 

evaluations. These field investigations include sampling of accessible facility and waste 28 

site components; shallow soil sampling; soil borings (including several to groundwater); 29 
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groundwater sampling; and ground-penetrating radar, resistivity, and radiological 1 

surveys. Appendix A of this work plan presents the sampling and analysis plan, which 2 

describes the intended field data collection activities. Technical evaluations, described in 3 

Chapter 5, are planned to fill data needs where field investigation is not warranted and 4 

existing process knowledge is available to support remedy evaluation and selection.  5 

After approval of the RI/FS work plan, future activities for the 200-CP-1 OU include the 6 

following: 7 

 Completing the RI to determine the final basis for action. Note that existing8 

information has been deemed sufficient to define a basis for action for the9 

202A Canyon.10 

 Completing the FS to develop, screen, and evaluate alternative remedial actions.11 

 Developing the Proposed Plan describing the preferred remedy(s) for12 

200-CP-1 OU and presenting it to the public for review and comment.13 

 Issuing the ROD documenting the final remedy. The ROD will contain responses14 

to public comments on the Proposed Plan.15 

 Developing a remedial design/remedial action work plan and implementing the16 

selected remedy for the 200-CP-1 OU.17 

 Developing closure plans and permit modifications for dangerous waste18 

management units concurrent with CERCLA documentation.19 

20 
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1-1

1 Introduction 1 

This document presents the work plan for the remedial investigation (RI)/feasibility study (FS) phases 2 

that support the cleanup for the 200-CP-1 Operable Unit (OU) at the Hanford Site. This work is being 3 

performed under the Comprehensive Environmental Response, Compensation, and Liability Act of 1980 4 

(CERCLA). 5 

The Hanford Site encompasses approximately 1,510 km2 (580 mi2) in the Columbia River Basin of 6 

southeastern Washington State (Figure 1-1). In 1989, the U.S. Environmental Protection Agency (EPA) 7 

placed the 100, 200, and 300 Areas of the Hanford Site on the National Priorities List (NPL) 8 

(40 CFR 300, “National Oil and Hazardous Substances Pollution Contingency Plan” [NCP], Appendix B, 9 

“National Priorities List”) pursuant to CERCLA.1 Each NPL site includes multiple OUs, as outlined in 10 

Ecology et al., 1989a, Hanford Federal Facility Agreement and Consent Order (hereinafter referred to 11 

as the Tri-Party Agreement).  12 

The 200 Area NPL site is approximately 195 km2 (75 mi2) and is commonly known as the Central 13 

Plateau. The two major Central Plateau geographic cleanup areas include the 170 km2 (65 mi2) 14 

Outer Area and the 25.9 km2 (10 mi2) Inner Area (Figure 1-1). 15 

The 200-CP-1 OU is located in the Inner Area (Figure 1-1). It consists of the Plutonium Uranium 16 

Extraction (PUREX) Complex (comprising the 202A Canyon and associated Tier 1 facilities2), 52 waste 17 

sites located within the PUREX implementation area (Figure 1-2), and 45 dangerous waste management 18 

units (DWMUs). The waste sites and facilities in the 200-CP-1 OU include the following:  19 

 202A Canyon components including process cells, canyon deck, galleries, crane area, and support20 

areas21 

 Liquid waste disposal and handling sites (e.g., cribs, ditches, trenches, tanks, a diversion box, french22 

drains, and pipelines)23 

 Solid waste storage sites (PUREX Tunnel Number 1 and PUREX Tunnel Number 2)24 

 Contaminated soil resulting from planned and unplanned releases (UPRs)25 

 External facilities including sample/pump pits, ventilation system, and external process cells26 

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). 

2 Tier 1 structures for remedial action are listed in Appendix J of the Tri-Party Action Plan. Available at:

https://www.hanford.gov/files.cfm/ap-APP-J.pdf. 

https://www.hanford.gov/files.cfm/ap-APP-J.pdf
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Figure 1-1. Hanford Site 2 
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Figure 1-2. Central Plateau Implementation Areas2 
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This work plan was prepared in response to Tri-Party Agreement Milestone M-085-80, which requires 1 

submittal of the RI/FS work plan for the 200-CP-1 OU to the Washington State Department of Ecology 2 

(Ecology) by September 30, 2020 (Appendix D of Ecology et al., 1989b, Hanford Federal Facility 3 

Agreement and Consent Order Action Plan [hereinafter referred to as the Tri-Party Agreement Action 4 

Plan]). Preparation of the RI/FS work plan is also required by WA7890008967, Hanford Facility 5 

Resource Conservation and Recovery Act (RCRA) Permit, Dangerous Waste Portion for the Treatment, 6 

Storage, and Disposal of Dangerous Waste, Closure Unit Group 25, PUREX Storage Tunnels, Closure 7 

and Financial Assurance, Section 11.7 (hereinafter referred to as the Permit).  8 

The work plan was prepared in accordance with the following guidance documents: 9 

 EPA/240/B-06/001, Guidance on Systematic Planning Using the Data Quality Objectives Process 10 

(EPA QA/G-4) 11 

 OSWER Directive 9355.3-01, Guidance for Conducting Remedial Investigations and Feasibility 12 

Studies Under CERCLA, Interim Final (Note: Section 6.2.3.7, associated with cost estimating, has 13 

been superseded by OSWER Directive 9355.0-75, A Guide to Developing and Documenting Cost 14 

Estimates During the Feasibility Study) 15 

 DOE/EH-94007658, Remedial Investigation/Feasibility Study (RI/FS) Process, Elements 16 

and Techniques 17 

1.1 Scope and Objectives 18 

The goal of the 200-CP-1 OU project is to implement response actions that will protect human health and 19 

the environment from contamination associated with 200-CP-1 OU waste sites and PUREX Complex. 20 

The scope of this work plan includes the 202A Canyon, associated components that were integral parts of 21 

the PUREX process, and waste sites that have been assigned to the 200-CP-1 OU in Appendix C of the 22 

Tri-Party Agreement Action Plan (Ecology et al., 1989b), including the PUREX Storage Tunnels. 23 

The associated components include the Tier 1 facilities identified in Appendix J of the Tri-Party 24 

Agreement Action Plan (Ecology et al., 1989b).  25 

Sampling identified for the 200-CP-1 OU is described in Appendix A of this work plan. The waste sites, 26 

the 202A Canyon, and associated Tier 1 facilities are depicted in Appendix B of this work plan. Details of 27 

each waste site are provided in Section 2.3 and Appendix C. Details of the PUREX Complex are provided 28 

in Section 2.4 and Appendix D. The 200-CP-1 OU does not include underlying groundwater, which is 29 

addressed through the CERCLA process for the 200-PO-1 Groundwater OU, as described in Section 1.5 30 

of this work plan.  31 

Hanford Site waste sites are regrouped into different OUs when needed to align with the U.S. Department 32 

of Energy (DOE) mission for Hanford Site cleanup. As a result, many 200-CP-1 OU waste sites were 33 

previously assigned to other OUs. Figure 1-3 shows the OUs that included waste sites that are now part of 34 

the 200-CP-1 OU. The figure begins in 1998, when many current 200-CP-1 OU waste sites were added to 35 

the Tri-Party Agreement Action Plan (Ecology et al., 1989b) and depicts major OU reassignments 36 

through fiscal year (FY) 2020. 37 
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 1 

Figure 1-3. Historical OU Reassignments for 200-CP-1 OU Waste Sites (1998 to 2020) and PUREX Complex 2 
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Prior to drafting this work plan, a detailed review of existing information was conducted. Based on the 1 

review, this work plan documents the following:  2 

 200-CP-1 OU scope  3 

 Current waste site and facility knowledge (e.g., physical properties, background, setting, process 4 

knowledge, and characterization data)  5 

 Nature and extent of contamination and conceptual site model (CSM) based on existing information  6 

 Uncertainties associated with the CSM that represent data gaps which must be filled to determine if 7 

action is warranted and to evaluate and select response actions 8 

 Data collection strategies to fill the identified data gaps 9 

 Likely remedial technologies, process options, and alternatives and the basis for their evaluation  10 

 Tasks and schedule for implementing RI/FS activities in a manner that integrates Resource 11 

Conservation and Recovery Act of 1976 (RCRA) and CERCLA processes 12 

 Coordination between 200-CP-1 OU waste sites and interfacing OUs (e.g., 200-PO-1, 200-EA-1, 13 

200-IS-1), key facilities, and tank farms 14 

1.2 CERCLA/RCRA Integration 15 

CERCLA and RCRA are the principal regulations for cleanup activities on the Hanford Site. The EPA 16 

website available at www.epa.gov/superfund provides a detailed description of the CERCLA response 17 

action process. EPA delegated the RCRA program to Washington State, and Ecology implements the 18 

program (which includes oversight of permitting; treatment, storage, and disposal [TSD] unit closure; and 19 

RCRA corrective action) via RCW 70.105, “Hazardous Waste Management Act”; WAC 173-303, 20 

“Dangerous Waste Regulations”; and through facility-specific permitting actions. The RCRA closure and 21 

post-closure requirements are provided in (or will be included in) the Permit (WA7890008967), 22 

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 and RCRA TSD unit closure 25 

on the Hanford Site. The U.S. Department of Energy, Richland Operations Office (DOE-RL) is the lead 26 

agency responsible for conducting CERCLA response actions for the 200-CP-1 OU. Ecology is the lead 27 

regulatory agency for the 200-CP-1 OU, including oversight of Hanford Site TSD unit closures in 28 

accordance with Section 5.6 and Appendix C of the Tri-Party Agreement Action Plan 29 

(Ecology et al., 1989b).  30 

The Tri-Party Agreement Action Plan (Ecology et al., 1989b), categorizes the 200-CP-1 OU as a 31 

CERCLA past-practice (CPP) OU. Because the OU scope includes components that are included in the 32 

Permit (WA7890008967), the RI/FS process will also address RCRA closure requirements for the 33 

associated DWMUs. The Tri-Party Agreement (Ecology et al., 1989a) and the Permit (WA7890008967) 34 

both require TSD unit closure and cleanup action process coordination3. Section 5.0 of the Tri-Party 35 

Agreement defines the coordinated CERCLA response action and TSD unit closure processes in a manner 36 

that satisfies relevant regulatory requirements. This process leverages the past-practice investigation 37 

                                                      
3 Chapter 3 of the Tri-Party Agreement Action Plan (Ecology et al., 1989b) describes what constitutes a TSD unit and 

a CPP unit at the Hanford Site.  

www.epa.gov/superfund
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activities to supplement TSD unit closure investigation activities to prevent overlap and duplication 1 

of work.  2 

This RI/FS work plan represents the first step in the coordination process. The work plan defines the 3 

200-CP-1 OU scope, identifies the PUREX Complex components and waste sites that comprise the OU, 4 

assembles and evaluates existing data and information, and identifies the activities needed to make 5 

decisions pursuant to CPP unit and TSD unit investigation and cleanup activities, as well as TSD unit 6 

closure. The supporting sampling and analysis plan (SAP) (Appendix A of this work plan) identifies the 7 

field investigations needed to satisfy 200-CP-1 OU waste site and PUREX Complex data needs. 8 

Chapter 5 of this work plan describes the activities that will be conducted pursuant to the work plan, 9 

including details regarding how the CERCLA and TSD unit permitting and closure activities will be 10 

coordinated. 11 

1.3 Hanford Site Cleanup Completion Framework and Inner Area Principles 12 

This section discusses the framework for completing Hanford Site cleanup, as well as the cleanup 13 

principles for the Central Plateau Inner Area. 14 

1.3.1 Hanford Site Cleanup Completion Framework 15 

DOE/RL-2009-10, Hanford Site Cleanup Completion Framework, describes the DOE site cleanup 16 

strategy and approach for completing the remainder of the cleanup mission. This framework document 17 

defines the principal components of cleanup and provides the context for individual cleanup actions 18 

by establishing the approaches and common goals for decisions needed to complete the cleanup mission.  19 
 20 
DOE/RL-2009-10 defines the overarching goals for cleanup that embody more than 20 years of dialogue 21 

among the Tri-Parties, Tribal Nations, state of Oregon, stakeholders, and the public. The goals consider 22 

key values captured in forums, such as the Hanford Future Site Uses Working Group, Tank Waste Task 23 

Force, Hanford Summits, Tribal Nation values statements, and the Hanford Advisory Board (HAB). 24 

The goals also serve as a guide for all aspects of Hanford Site cleanup and help set priorities to apply 25 

resources and sequence cleanup efforts for the greatest benefit.  26 

To achieve these goals, cleanup is organized into three major components: River Corridor, including the 27 

Hanford Reach National Monument and the Manhattan Project National Historical Park; Central Plateau; 28 

and tank farms/tank waste. Each cleanup component is complex and challenging, involving multiple 29 

projects and contractors, and requiring many years and billions of dollars to complete. Environmental 30 

cleanup of waste sites and facilities in the River Corridor is nearing completion, with substantial progress 31 

made on groundwater remediation. Closure of tanks and tank farms was evaluated in DOE/EIS-0391, 32 

Final Tank Closure and Waste Management Environmental Impact Statement for the Hanford Site, 33 

Richland, Washington (TC & WM EIS) (hereinafter referred to as the Tank Closure and Waste 34 

Management environmental impact statement [EIS]), with a Record of Decision (ROD) issued in 35 

December 2013 (78 FR 240, “Record of Decision for the Final Tank Closure and Waste Management 36 

Environmental Impact Statement for the Hanford Site, Richland, Washington”).  37 

The Hanford Site environmental cleanup mission began in 1989, following a plutonium-production era 38 

that lasted from 1943 to 1989. During plutonium production, the Hanford Site was divided into 39 

production areas, including the 200 East and 200 West Areas in the Central Plateau, which contain the 40 

major nuclear fuel processing, waste management, and disposal facilities. The historical designations and 41 

former operational boundaries for the 200 East and 200 West Areas are used in context throughout this 42 

work plan. 43 



DOE/RL-2020-27, DRAFT A 
SEPTEMBER 2020 

1-8 

The Central Plateau encompasses the 200 Area NPL (40 CFR 300, Appendix B) site and includes two 1 

principal areas, as described in Figure 1-1: 2 

 Inner Area: Defined as the final footprint area of the Hanford Site, the Inner Area is dedicated to 3 

long-term waste management and containment of residual contamination. The Inner Area covers 4 

25.9 km2 (10 mi2) and will remain under federal ownership and control as long as potential hazards 5 

exist. The 200-CP-1 OU is located in the eastern portion of the Central Plateau Inner Area.   6 

 Outer Area: The Outer Area portion of the Central Plateau is outside the boundary of the Inner Area. 7 

Contaminated soil and debris removed as part of Outer Area cleanup will be placed in the Inner Area 8 

for final disposal. Completing cleanup of the approximately 170 km2 (65 mi2) Outer Area will shrink 9 

the active footprint of the Central Plateau to the Inner Area (DOE/RL-2009-10). 10 

1.3.2 Central Plateau Inner Area Cleanup Principles 11 

In 2013-2014, DOE, EPA, and Ecology undertook an initiative to develop a set of cleanup principles for 12 

the Inner Area of the Central Plateau. The outcome of this initiative is the establishment of an overarching 13 

and consistent set of cleanup principles that the Tri-Parties have agreed are the foundation for evaluating 14 

waste sites and making cleanup decisions in each of the OUs within the Inner Area pursuant to the 15 

Tri-Party Agreement (Ecology et al., 1989a).  16 

The overarching goals of the principles are to (1) provide a consistent approach for assessment of risks 17 

to human health and the environment and evaluation of remedial alternatives within the Inner Area; and 18 

(2) identify and implement regulatory strategies that will optimize assessment resources, streamline 19 

documentation requirements, and promote consistency in decisions. 20 

The substantive components of these principles related to land use, baseline risk assessments (BRAs), 21 

cleanup levels, points of compliance, and regulatory strategies are defined below. The principles, as they 22 

apply to the 200-CP-1 OU, are reflected in the appropriate sections of this work plan. 23 

1.3.2.1 Land Use 24 

 Inner Area land use is industrial.  25 

 The agencies are in agreement that the current 25.9 km2 (10 mi2) Inner Area footprint will not be 26 

reduced further.  27 

1.3.2.2 Baseline Risk Assessment 28 

 BRA for direct contact will use the default EPA industrial scenario (multiple pathway) to determine 29 

need for action at cumulative cancer risk level of 1 in 10,000 and 1 in 100,000 and a hazard index 30 

of 1 for noncarcinogenic effects.  31 

 State requirement for cumulative cancer risks under the “Model Toxics Control Act—Cleanup” 32 

(MTCA) Method C (WAC 173-340) at 1 in 100,000 will be considered because of future corrective 33 

action requirements.  34 

 Once a basis for action is determined, cleanup standards for chemicals will be based on MTCA 35 

Method C industrial cleanup levels for direct contact.  36 

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

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

 BRAs for soil will be done on an OU-by-OU basis (each work plan).  39 
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 BRA for groundwater and groundwater protection will be based on beneficial use (drinking water). 1 

 Groundwater protection evaluation will consider upgradient contamination as evaluated through 2 

a cumulative risk evaluation tool that incorporates present and future groundwater contamination 3 

and contaminant sources in the vadose zone. 4 

 DOE will develop RI/FS work plan sections that describe the principles and specific parameters 5 

on BRAs that will serve as guiding principles for all work plans.  6 

1.3.2.3 Cleanup Levels 7 

 Preliminary remediation goals (PRGs) for human health direct contact with radionuclides will be 8 

risk-based.  9 

 PRGs for chemicals will be based on MTCA Method C (direct contact).  10 

 Approach to ecological cleanup will be the same as for the River Corridor, as applied for the 11 

100-D/H Area RI/FS (DOE/RL-2010-95, Remedial Investigation/Feasibility Study for the 12 

100-DR-1, 100-DR-2, 100-HR-1, 100-HR-2, and 100-HR-3 Operable Units) and 100-F/IU area RI/FS 13 

(DOE/RL-2010-98, Remedial Investigation/Feasibility Study for the 100-FR-1, 100-FR-2, 100-FR-3, 14 

100-IU-2, and 100-IU-6 Operable Units).  15 

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

 Groundwater protection modeling and PRG development will be based on the process defined in 17 

DOE/RL-2011-50, Regulatory Basis and Implementation of a Graded Approach to Evaluation of 18 

Groundwater Protection. DOE will identify specific parameters in the Tank Closure and Waste 19 

Management EIS (DOE/EIS-0391) that will be applied or make adjustments, where appropriate. 20 

 Groundwater protection PRGs will be developed, discussed, and approved through a single process 21 

to develop PRGs applicable to each of the five unique areas of the Central Plateau. 22 

1.3.2.4 Conditional Point of Compliance for Groundwater 23 

 FSs will present an evaluation of groundwater protection at the standard point of compliance (POC) 24 

immediately beneath each waste site or facility under consideration. DOE may also choose to perform 25 

an analysis in the first Inner Area OU FS to evaluate a conditional POC at the boundary of the 26 

Inner Area for groundwater protection. The resulting decision will serve as the basis for the 27 

justification for the remainder of the OUs in the Inner Area.  28 

 The basis for the decision will be developed in the first FS, but all OUs will need to justify 29 

the decision. The subsequent OU discussions will reference the first and include an overview 30 

of similarities and differences between the first and subsequent OUs to ensure the approach 31 

is justified. 32 
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1.3.2.5 Human Health and Ecological Depth Point of Compliance 1 

 FSs will present alternatives that will evaluate compliance with human health (direct contact) and 2 

ecological PRGs at the standard POC of 4.6 m (15 ft). DOE may also choose to present alternatives in 3 

the first Inner Area OU FS to evaluate a conditional POC for the terrestrial ecological evaluation. In 4 

addition, DOE may also choose to evaluate an alternative POC for soil cleanup actions (human health 5 

[direct contact]) according to the procedures in WAC 173-340-740(6)(f), “Unrestricted Land Use Soil 6 

Cleanup Standards.”  7 

 A framework for decisions will be developed in the first FS, but all OUs will need to justify the 8 

decisions. All OUs in the Central Plateau are expected to present this comparison of alternatives 9 

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

 Unlike in the River Corridor, engineered structures and/or mass of contamination will not be removed 11 

unless it is a risk management decision.  12 

1.3.2.6 Regulatory Strategies 13 

 Similar site approach can be used with proper analysis and use of available information, data, and 14 

process knowledge.  15 

 Characterization strategies will consider multiple remedial technologies, risk reduction, regulatory 16 

requirements, and cost avoidance. The observational approach can also be a valid strategy where 17 

removal, treatment, and disposal (RTD) is appropriate. 18 

 The regulatory agencies are willing to consider a plug-in approach. They generally believe that it 19 

applies primarily to RTD sites but could be applied to other potential remedies if justified.  20 

 Post-ROD characterization (meaning limited pre-ROD characterization) is a valid approach but may 21 

result in interim action RODs. 22 

1.4 Canyon Disposition Initiative 23 

In 1996, an Agreement in Principle (DOE, 1996, Agreement in Principle (AIP) Including Path Forward 24 

for Canyon Disposition Initiative (CDI)) was signed by the Tri-Parties that established a canyon 25 

disposition initiative (CDI) to document that the CERCLA process would be followed to evaluate 26 

potential cleanup remedies, to define alternatives for the final end state for the five major canyon 27 

buildings in the Hanford Site 200 Area, and to explore the potential benefits of using the canyon buildings 28 

for disposal of other Hanford Site wastes. The 221U Canyon Facility (U Plant) was selected as the pilot 29 

for the CDI. The first step for U Plant was completion of a Phase 1 FS (DOE/RL-97-11, Phase I 30 

Feasibility Study for the Canyon Disposition Initiative (221-U Facility)), which evaluated various 31 

alternatives initially identified in the Agreement in Principle, and recommended four alternatives to be 32 

carried forward. Following completion of a final FS (DOE/RL-2001-11, Final Feasibility Study for 33 

Canyon Disposition Initiative (221-U Facility)), a Proposed Plan (PP) (DOE/RL-2001-29, Proposed Plan 34 

for Remediation of the 221-U Facility (Canyon Disposition Initiative)) was provided for public comment.  35 

After the public comment period, a ROD (EPA et al., 2005, Record of Decision 221-U Facility (Canyon 36 

Disposition Initiative), Hanford Site, Washington) was issued in 2005. The selected remedy included the 37 

following elements:  38 

 Treatment and encapsulation of wastes within the reinforced concrete structure of the canyon 39 

 Removal of residual materials that would have transuranic isotope concentrations >100 nCi/g after 40 

stabilization for appropriate disposition 41 
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 Consolidation of contaminated equipment into belowgrade cells 1 

 Grouting of internal spaces 2 

 Demolition of select structures 3 

 Removal of the canyon roof and walls 4 

 Construction of an engineered barrier (i.e., cap) 5 

As of FY 2020, remedy elements through grouting of internal spaces have been completed. 6 

The 200-CP-1 RI/FS process will evaluate disposition of the second canyon facility in the CDI scope. The 7 

process will consider the remedy selected in the U Plant ROD, while factoring in the differing conditions 8 

with the 200-CP-1 OU. The key differences include the following: 9 

 The 200-CP-1 OU includes waste sites in the immediate vicinity of the 202A Canyon. The remedy 10 

selected for the 202A Canyon, whether it involves capping or removal, will have a major influence on 11 

the investigation and remediation of adjacent waste sites. 12 

 The 200-CP-1 OU includes TSD units, such as the PUREX Storage Tunnels that must be closed in 13 

accordance with WAC-173-303, requiring consideration of RCRA closure performance standards in 14 

the remedial alternative evaluation and remedy selection.  15 

 The RI/FS process will consider the potential for disposal of other Hanford Site wastes in the 16 

PUREX Canyon facility if the remedy selected involves leaving portions of the canyon structure in 17 

place. 18 

1.5 Integration with Other Activities 19 

The 200-CP-1 OU potentially interfaces with other Inner Area source and groundwater OUs, facilities, 20 

and tank farms, as described in Table 1-1 and shown in Figure 1-4. Coordination with other projects will 21 

promote consistency in remedial decisions and cleanup actions and take advantage of opportunistic 22 

sampling if possible. Proximity of 200-CP-1 OU waste sites, and 202A and associated components to 23 

other Inner Area waste sites and facilities, is depicted in Appendix B of this work plan. 24 

Table 1-1. Inner Area OUs, Tank Farms, and Facilities that Potentially Interface with the 200-CP-1 OU 

OU/Facility/ 

Tank Farm Description 

Source OUs 

200-PW-3 One waste site in the 200-PW-3 OU (216-A-7) is located in the midst of the 200-CP-1 waste 

sites immediately south of the PUREX Canyon. A ROD for this OU was issued in 

September 2011 (EPA et al., 2011). The selected remedy for 216-A-7 is to enhance the 

existing soil cover.  

200-EA-1 Consists of over 100 waste sites in the 200 East Area, including liquid and solid waste 

disposal and handling sites, and contaminated soil resulting from planned and unplanned 

releases. Ten 200-EA-1 waste sites are near the PUREX Canyon and 200-CP-1 OU waste 

sites. The remedial decision for this OU will be made under its own CERCLA and RCRA 

decision documents. 
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Table 1-1. Inner Area OUs, Tank Farms, and Facilities that Potentially Interface with the 200-CP-1 OU 
OU/Facility/ 
Tank Farm Description 

200-IS-1 Consists of over 300 waste sites, including inactive buried waste transfer pipelines, inactive 
pipeline components (e.g., diversion boxes, catch tanks, valve pits, vaults, and control 
structures), and UPRs. More than a dozen 200-IS-1 waste sites (pipelines) originated in the 
PUREX Canyon or support facilities and are located in the midst of the 200-CP-1 waste sites. 
The remedial decision for this OU will be made under its own CERCLA and RCRA 
decision documents. 

Tank Farms 

SST WMAs 
DST farms 

Includes 177 underground storage tanks (149 SSTs and 28 DSTs). The SSTs are grouped into 
WMAs that contain parts of the SST TSD unit, including tanks and ancillary equipment. The 
DSTs are operating TSD units. SST WMA-A/AX; and DST farms AN, AP, AW, AY, and 
AZ are located near the PUREX Canyon and 200-CP-1 OU waste sites. 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).   

Facilities 

Buildings and 
structures  

Includes multiple buildings and structures used for material handling and processing, storage, 
maintenance, administrative, or support activities. Many of these facilities in the midst of and 
adjacent to the 200-CP-1 OU are being demolished through DOE’s authority under one of the 
following three CERCLA removal actions: 

 General Decommissioning removal action – for buildings/structures that have been used to
support site activities and were generally not used for radiological or chemical processing,
but may have some incidental contamination from proximity to other buildings/structures

 200 East Tier 2 removal action – for buildings/structures that are chemically and/or
radiologically contaminated and require a CERCLA response action because of their
potential for substantial threat of release of hazardous substances

 PUREX Complex removal actions – for hazard abatement and demolition preparation
inside accessible areas of the PUREX 202A building, as well as demolition of 202A East
and West Annex buildings immediately adjacent to the main canyon building

Groundwater OUs 

200-PO-1 The 200-PO-1 groundwater OU underlies the 200-CP-1 OU waste sites and PUREX 
Complex. Groundwater remediation for 200-PO-1, including contaminant migration, will be 
addressed under CERCLA decision documents for the 200-PO-1 OU. The potential for 
200 CP-1 OU waste sites to impact groundwater is addressed in Chapter 3 of this work plan. 

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-0391, Final Tank Closure and Waste Management Environmental Impact Statement for the Hanford Site, Richland, 
Washington (TC & WM EIS). 
DOE/RL-2010-22, Action Memorandum for General Hanford Site Decommissioning Activities.  
DOE/RL-2010-102, Action Memorandum for Decontamination, Deactivation, Decommissioning, and Demolition (D4) 
Activities for the 200 East Tier 2 Buildings/Structures.  
DOE/RL-2016-53, Action Memorandum for the PUREX Complex (pending approval). 
Ecology et al, 1989b, Hanford Federal Facility Agreement and Consent Order Action Plan. 
EPA et al., 2011, Record of Decision, Hanford 200 Area Superfund Site, 200-CW-5 and 200-PW-1, 200-PW-3, and 200-PW-6 
Operable Units. 
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Table 1-1. Inner Area OUs, Tank Farms, and Facilities that Potentially Interface with the 200-CP-1 OU 

OU/Facility/ 

Tank Farm Description 

CERCLA = Comprehensive Environmental Response, 

Compensation, and Liability Act of 1980 

DOE = U.S. Department of Energy 

DST = double-shell tank 

OU = operable unit 

PUREX  = Plutonium Uranium Extraction 

ROD = Record of Decision 

SST = single-shell tank 

TSD = treatment, storage, and disposal 

UPR = unplanned release 

WMA = waste management area 
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Figure 1-4. Other OUs, Key Facilities, and Tank Farms near the 200-CP-1 OU2 
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2 Operable Unit Background and Environmental Setting 1 

This chapter presents an overview of chemical processes and waste streams that are relevant to 2 

200-CP-1 OU waste sites and facilities/structures. This chapter also provides an overview of the3 

environmental setting that includes geology, hydrogeology, environmental resources, plants, and animals.4 

Where applicable, this chapter references other documents that provide more detailed information.5 

2.1 History of Operations 6 

The PUREX Plant (202A Canyon) was constructed in the 200 East Area between 1953 and 1955 to separate 7 

plutonium and uranium from spent reactor fuel. The plant was used to recover rare earth metals such as 8 

cerium, and promethium from 1961 through 1967 and was also used in 1966 and 1970 campaigns to 9 

reprocess thorium oxide fuels for thorium and uranium separation and recovery (RPP-RPT-23177, Origin 10 

of Wastes in Tank 241-AW-105; ARH-2127). Operations were placed on standby in 1972, resumed in 1983, 11 

and then permanently ceased in 1992 (DOE/RL-92-04, PUREX Source Aggregate Area Management Study 12 

Report). 13 

PUREX was deactivated in the late 1990s. DOE/RL-92-04 provides more information related to the 14 

operational history. The deactivation process is described in Appendix E of this work plan. 15 

2.2 PUREX Process 16 

The PUREX process was a continuous solvent extraction process that recovered product materials that 17 

included plutonium, uranium, neptunium, and other radionuclides (DOE/RL-97-1047, History of the 18 

Plutonium Production Facilities at the Hanford Site Historic District, 1943-1990). Irradiated fuel 19 

elements, received from Hanford Site reactors, were dissolved generating an aqueous solution containing 20 

the product materials and nonvolatile fission products. A series of solvent extraction cycles, using organic 21 

solvents, nitric acid, and chemical additives, were then used to remove the fission products and separate 22 

and purify the product materials.  23 

An aqueous stream containing the fission products was discarded to the single-shell or double-shell tanks 24 

as high-activity waste. The stream containing the product materials continued through separate 25 

purification and concentrations steps that ultimately resulted in concentrated uranyl nitrate hexahydrate 26 

(UNH), plutonium nitrate, and neptunium nitrate solutions. The UNH was converted to uranium trioxide 27 

(UO3) in the UO3 Plant (224U). The plutonium nitrate stream was shipped to the plutonium finishing 28 

facilities or converted to plutonium oxide in PUREX. The neptunium nitrate was stored pending delivery 29 

to the Savannah River Site. Periodically, other radionuclide streams such as thorium, cerium, and 30 

promethium were recovered for shipment to other users (HW-31000, PUREX Technical Manual; 31 

RHO-MA-116, PUREX Technical Manual; ARH-2127, PUREX Process Operation and Performance 32 

1970 Thoria Campaign). A more detailed description of the PUREX process is included in Figure 2-1. 33 

PUREX liquid waste streams were discharged to a variety of soil waste sites or to the 34 

single-shell/double-shell tank system depending on the level of radioactivity. Solid wastes such as 35 

failed equipment and contaminated waste materials were disposed of in solid waste burial grounds or 36 

in the PUREX Storage Tunnels. Gaseous effluents were released to the atmosphere after treatment 37 

as needed to reduce the amount of radioactive and chemical constituents to allowable levels. 38 

Process upsets or equipment failures resulted in UPRs of contamination to surface or vadose zone soil. 39 

UPRs that contaminated surface and vadose zone soil have been identified as waste sites. Section 2.3 40 

and Appendix C of this work plan provide further discussion on the 200-CP-1 waste sites. Section 2.4 41 

and Appendix D contain additional information on the PUREX Complex. 42 



DOE/RL-2020-27, DRAFT A 
SEPTEMBER 2020 

 

2-2 

 

This page intentionally left blank. 



DOE/RL-2020-27, DRAFT A 
SEPTEMBER 2020 

 

2-3 

 1 

Figure 2-1. Plutonium Uranium Extraction (PUREX) Summary Process and Facility Description (1 of 4) 2 
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Figure 2-1. Plutonium Uranium Extraction (PUREX) Summary Process and Facility Description (2 of 4)  2 
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Figure 2-1. Plutonium Uranium Extraction (PUREX) Summary Process and Facility Description (3 of 4)  2 
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Figure 2-1. Plutonium Uranium Extraction (PUREX) Summary Process and Facility Description (4 of 4) 2 

 3 
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2.3 Waste Site Descriptions 1 

Table 2-1 describes the 200-CP-1 OU waste site types. Appendix C of this work plan provides a list of 2 

waste sites and more detailed descriptions of individual waste sites. 3 

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

Waste Site Type 

(Number of Sites) Description 

Liquid Waste Disposal and Handling Sites 

Cribs  

 

Liquid waste was discharged to cribs. These engineered structures promoted waste infiltration into 

the vadose zone to minimize the potential for direct exposure to site workers. Cribs were relatively 

shallow excavations (typically <10 m [30 ft] deep) and were held open by wood cribbing, concrete 

culverts, or gravel. 

Diversion box 

 

Process waste to be transferred to the A and AW tank farms and disposed of in several cribs was 

routed via the diversion box. The site is a reinforced concrete structure with cover blocks with most 

of the structure belowgrade. 

Tanks 

 

Some liquid wastes were collected in tanks for storage or monitoring prior to discharge to cribs or 

tank farms. The tanks are belowgrade engineered structures up to 5.5 m (18 ft) deep. 

Trench  

 

The trench was a relatively shallow excavation, engineered to promote waste infiltration into the 

vadose zone. 

French drains 

 

French drains were shallow vertical structures used for infiltration of liquid waste into the vadose 

zone (generally 1.5 to 4.6 m [5 to 15 ft] bgs). They were often between 0.8 and 1.5 m (2.5 and 5.0 ft) 

in diameter and constructed of concrete or steel culvert pipe. 

Injection/ 

reverse wells  

 

Injection/reverse wells typically consisted of a drilled and cased borehole. The lower portions of the 

casings were perforated to allow liquid to seep into the vadose zone at depths greater than the cribs 

and french drains. 

Septic system 

 

Septic systems were used for sanitary wastewater disposal from various facilities. The site consisted 

of a septic tank and a drain field. 

Pipelines 

 

The pipeline waste sites led to an associated crib, french drain, diversion box, or neutralization tank 

in the OU. They were constructed of carbon steel, stainless steel, or vitrified clay. 

Solid Waste Disposal and Handling Sites 

Storage tunnels  

 

Two tunnels were constructed and used for storage of failed equipment from plant operations and 

other Hanford Site sources. The tunnels provided a means of protecting workers from exposure to 

highly radioactive residues within the failed equipment.  

Unplanned Release Sitesa 

UPRs-liquid 

 

These UPR waste sites consist of contaminated soil resulting from known or suspected liquid 

releases (e.g., crib overflow and leaks, spills, and/or drips from pipelines, and/or equipment). These 

UPR waste sites vary in size, composition, and depth of release (e.g., surface or subsurface).  

UPRs-solid 

 

These UPR waste sites consist of contaminated soil resulting from known or suspected airborne and 

other releases from PUREX operations. These UPR waste sites vary in size and most likely have 

limited vertical extent of contamination. 
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Table 2-1. 200-CP-1 OU Waste Site Types 

Waste Site Type 

(Number of Sites) Description 

Process Plant 

Process unit/plant This site consist of the abovegrade and belowgrade portions of the deactivated 202A Canyonb.   

Note: Appendix C of this work plan provides descriptions of individual 200-CP-1 OU waste sites. 

a. Not all UPR waste sites contain the notation “UPR” in the waste site code. 

b. The 202A Canyon is identified as a WIDS site and it is addressed in this work plan as the main component of the PUREX Complex. 

bgs = below ground surface 

OU = operable unit 

PUREX =  plutonium uranium extraction 

UPR = unplanned release 

WIDS = Waste Information Data System 

 1 

2.4 Building/Structure Descriptions 2 

Table 2-2 provides a general description of the PUREX Complex in the 200-CP-1 OU. Appendix D of 3 

this work plan provides a list of components and more detailed descriptions of each. A cut-away of the 4 

202A Canyon is shown in Figure 2-1. 5 

The PUREX Complex consists of the 202A Canyon and associated Tier 1 facilities listed in Appendix J of 6 

the Tri-Party Agreement Action Plan (Ecology et al., 1989b). The 202A Canyon is a thick-walled, heavily 7 

shielded concrete building that includes four gallery levels, a canyon deck, series of process cells, a hot 8 

(radioactive) pipe trench, and an air tunnel. The gallery levels are located parallel to, but isolated from the 9 

canyon deck and process cells on the north side of the structure. Perpendicular to the east end of the 10 

202A Canyon, a railroad spur enters the 202A Canyon belowgrade. Above the railroad tunnel, an 11 

extension called the east crane maintenance platform was added to the existing building in 1957. 12 

Table 2-2. PUREX Complex 

Component Type Description 

202A Components 

Process cells  

hot pipe trench 

air tunnel 

Twelve process cells contain deactivated processing equipment formerly used for chemical separations 

of spent nuclear fuel. While preparing for shutdown, process equipment and piping were flushed to 

remove the majority of the residual liquid. The process cells are estimated to contain the majority of the 

remaining chemical and radiological inventory in the 202A Canyon. The hot pipe trench contains a 

network of transfer piping used to convey product and waste streams between process cells. The air 

tunnel provides exhaust ventilation to all process cells. Because the crane for lifting the cover blocks 

has been deactivated, the highly contaminated process cells and hot pipe trench are not accessible. 

Canyon deck  The canyon deck extends the entire length of the building with walls separating it from galleries on the 

north side, and the floor separating it from the process cells and hot pipe trench below. The floor of this 

area, called the canyon deck, is formed by removable concrete cover blocks measuring 0.75 to 0.9 m 

(2.5 to 3 ft) thick. The cover blocks are stepped to eliminate the direct path of radiation streaming. The 

cover blocks are removable by the overhead crane to access the process cells and the hot pipe trench. 

Galleries 202A contains four gallery levels (crane cab, pipe and operating, sample, and storage) that are located 

parallel to, but isolated from the canyon deck and process cells on the north side of the structure. Each 

level contains a large open work area and additional support rooms. The galleries provide support 

functions to the canyon process areas.  
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Table 2-2. PUREX Complex 

Component Type Description 

Crane area The canyon has three gantry-style cranes: two primary cranes and one auxiliary crane. The cranes are 

electrically driven and operate on tracks running lengthwise on both sides of the canyon. All three 

cranes have a 40-ton capacity main hoist. The two primary cranes were operated via an attached crane 

cab that was located behind a shielding wall. The area behind the shielding wall is referred to as the 

Crane Cab Gallery and is located on the north side of the canyon above the P&O Gallery. The auxiliary 

crane was unshielded and was typically used in conjunction with the other cranes. These cranes were 

used to remove the cell cover blocks, charge irradiated fuel into the dissolvers, make connections 

between process cell equipment and the hot pipe trench, and move equipment between the canyon deck 

and process cells. Crane maintenance platforms are located on the east and west ends of the Crane Cab 

Gallery. These cranes have been deactivated. 

Support areas Several support rooms/areas are contained within 202A. These rooms/areas provided support functions 

for the processing areas within 202A. These functions include personnel access, utilities, 

instrumentation, fire suppression, maintenance, decontamination, mechanical, electrical, ventilation, 

and personnel change rooms.  

Basin The Slug Storage Basin is an unlined concrete basin used for storage of fuel elements. During 

operation, the basin was water-filled. 

202A Associated Tier 1 Facilities 

Sample/pump pits Sample/pump pits were typically belowgrade concrete or concrete/metal structures that were used to 

sample waste streams from the 202A prior to discharge to a crib, french drain, retention basin, or 

settling tank. 

Ventilation system The Ventilation System is designed to filter contaminated air and gases from 202A prior to discharge to 

the atmosphere. Associated equipment includes ventilation blowers, fans, fire suppression system 

stacks, stack sampling, monitoring equipment, HEPA filters, and deep-bed filters. 

External process 

cells and structures 

There are two external process cells associated with the PUREX Complex. The 276A Building, 

Cold Solvent Storage (R Cell), located west of the PUREX annex structure, is a belowgrade concrete 

structure with removable concrete cover blocks extending abovegrade to form the roof. R Cell was used 

to decontaminate and store organic solvent. The 204A Building, Acid Storage Vault (U Cell) is a 

belowgrade concrete structure, with removable concrete cover blocks extending abovegrade to form the 

building roof. U Cell was a storage vault that stored recovered acid and laboratory waste. The 

associated 206A Vacuum Acid Fractionator was also used for acid recovery. 

HEPA = high-efficiency particulate air 

P&O = pipe and operating 

PUREX = plutonium uranium extraction 

 1 

2.5 Dangerous Waste Management Units 2 

This section discusses the DWMUs located within 200-CP-1 OU that will undergo closure activities in 3 

accordance with WAC 173-303-610, “Closure and Post-Closure.” A total of 45 DWMUs are grouped in 4 

one of four subgroups described in Table 2-3. Closure Unit Group 25 of WA7890008967, Hanford 5 

Facility Dangerous Waste Permit currently describes closure of the PUREX Storage Tunnels. Closure of 6 

the remaining DWMUs are planned to be described in a future revision to the Permit (WA7890008967).  7 
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Table 2-3. 202A RCRA Dangerous Waste Management Units 

DWMU Subgroup DWMUs Description 

Containment building  1 The entire 202A is certified as a containment building with discrete areas used to store 

mixed waste. One DWMU used for waste storage contains storage locations on the 

canyon deck and in F Cell. 

Process cells 34 The DWMUs in the 202A process cells that managed mixed waste are located in D, E, 

F, G, H, J, K, L, and M Cells, and include the following:  

 Tanks (21) 

 Towers (11) 

 Concentrators (2) 

Q, R, and U Cells 8 The DWMUs in Q, R, and U Cells that managed mixed waste include the following: 

 Tanks (7) 

 Tower (1)  

PUREX Storage 

Tunnels 

2 The PUREX Storage Tunnels contain failed equipment from PUREX and wastes from 

the 324 Building. Some of the failed equipment contains dangerous waste constituents. 

The DWMUs are: 

 PUREX Storage Tunnel Number 1  

 PUREX Storage Tunnel Number 2 

DWMU = dangerous waste management unit 

PUREX = plutonium uranium extraction 

RCRA = Resource Conservation and Recovery Act of 1976 

 1 

2.6 Environmental Setting 2 

This section summarizes the environmental setting associated with the 200-CP-1 OU. The setting, along 3 

with the nature and extent of contamination (Chapter 3), provides the basis for understanding the location, 4 

fate, and transport of contamination in the local environment. 5 

2.6.1 Physiography and Topography 6 

The physiographic setting of the Hanford Site is relatively low relief, resulting from river and stream 7 

sedimentation filling the synclinal valleys and basins between the anticlinal ridges. Surface topography 8 

was modified within the past several million years by Pleistocene era cataclysmic flooding, Holocene 9 

eolian activity, and landslides. Cataclysmic floods during the Pleistocene eroded sediments and scoured 10 

basalt bedrock, forming “scabland” topography visible north of the Pasco Basin, and large-scale erosional 11 

channels visible on the Hanford Site Central Plateau. Figure 2-2 shows the generalized Hanford Site 12 

structural geology. 13 

The 200 East Area is in a relatively flat area of the Hanford Site. Elevations range from 180 to 230 m 14 

(590 to 750 ft) (Figure 2-3), sloping to the northeast. DOE/RL-2009-85, Remedial Investigation 15 

Report for the 200-PO-1 Groundwater Operable Unit (hereinafter referred to as the 200-PO-1 RI report) 16 

provides additional information on topography.  17 
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Figure 2-2. Generalized Structural Geology of the Hanford Site 2 
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Figure 2-3. 200 East Area Topographic Map 2 
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2.6.2 Climate and Meteorology 1 

Normal annual precipitation at the Hanford Meteorology Station is 18.1 cm (7.2 in.), with more than 2 

one-half of the annual precipitation falling from November through February. The normal annual relative 3 

humidity is 55.3%. Relative humidity is highest during winter (December and January), averaging 4 

77.2%, and is lowest during summer (June through August), averaging 36.5%. Prevailing wind direction 5 

on the Central Plateau is from the northwest throughout the year, with a secondary wind from the 6 

southwest. Monthly wind speeds are lowest during winter months, averaging 3 m/s (6 to 7 mph), and 7 

highest during summer, averaging 4 m/s (8 to 9 mph). DOE/RL-2019-33, Hanford Site Environmental 8 

Report for Calendar Year 2018 provides additional information. 9 

2.6.3 Geology and Hydrogeology 10 

This section presents general Central Plateau geologic and hydrogeologic information and provides the 11 

geologic framework for 200-CP-1 OU contaminant migration evaluations discussed in Chapter 3. 12 

2.6.3.1 Geology 13 

The basalt of the Columbia River Basalt Group and a sequence of suprabasalt sediments underlie 14 

the Central Plateau’s Inner Area. From oldest to youngest, the major geologic units are the 15 

Elephant Mountain Basalt Member, the Ringold Formation, the Cold Creek unit (CCU), the 16 

Hanford formation, and the Holocene surficial deposits (Figure 2-4). Hydrogeologic cross sections 17 

from available borehole and seismic survey data across the Central Plateau present geologic unit 18 

boundaries, spatial relationships, and unconfined aquifer interpretations. Figure 2-5 shows 19 

cross-section locations, and Figures 2-6 and 2-7 illustrate the hydrogeologic cross sections near and 20 

in the 200-CP-1 OU. The following describes the major geologic units of interest: 21 

 Elephant Mountain Member: Uppermost basalt unit of the Saddle Mountains Basalt Formation 22 

within the Columbia River Basalt Group (Figure 2-4). The Elephant Mountain Member is roughly 23 

35 m (115 ft) thick beneath most of the Inner Area and forms the basement rock for much of the 24 

overlying sedimentary deposits. 25 

 Ringold Formation: Present throughout the southern portion of the 200 East Area including beneath 26 

the 200-CP-1 OU, where it overlies basalt. The Ringold Formation sediments primarily consist of 27 

semiconsolidated silty sandy gravel to silty sand and occur within the saturated zone at certain 28 

locations, and extending upward into the vadose zone (Figures 2-6 and 2-7). These units typically 29 

have lower hydraulic properties than the overlying shallower and younger geologic units. The 30 

Ringold Formation ranges from approximately 25 ft (8 m) to 200 ft (61 m) thick in the vicinity of the 31 

200-CP-1 OU. Thickness increases from north to south. 32 

 CCU: Includes post-Ringold Formation and pre-Hanford formation units beneath part of the Inner 33 

Area (DOE/RL-2002-39, Standardized Stratigraphic Nomenclature for Post-Ringold-Formation 34 

Sediments Within the Central Pasco Basin). The CCU is the thinnest (approximately 7.6 to 23 m 35 

[25 to 75 ft] thick) of the geologic formations underlying the 200-CP-1 OU and generally exhibits 36 

fine- and coarse-grained sediment facies whose hydraulic properties can significantly influence 37 

groundwater contaminant plume boundaries and contaminant flow through the vadose zone. The 38 

CCU fine-grained facies has a limited extent above and below the water table beneath the 39 

200 East Area, exhibits higher retention capacity and relatively low hydraulic conductivity 40 

(PNNL-19277, Conceptual Models for Migration of Key Groundwater Contaminants Through the 41 

Vadose Zone and Into the Unconfined Aquifer Below the B Complex), and has historically resulted in 42 

accumulation and lateral spread of perched water within the vadose zone in the CCU beneath 43 

high-volume discharge facilities (e.g., ditches, ponds, and cribs). The CCU coarse-grained facies, 44 
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primarily extending beneath the eastern portion of the Inner Area (including beneath the 1 

200-CP-1 OU, Figures 2-6 and 2-7), form part of the upper unconfined aquifer and exhibit high 2 

hydraulic conductivity, often creating preferential groundwater flow pathways. 3 

 Hanford formation: Present throughout the Central Plateau and forms the thickest geologic unit 4 

(approximately 84 m [275 ft] thick) beneath the 200-CP-1 OU (Figures 2-6 and 2-7). Many 5 

200-CP-1 OU waste sites are constructed within the Hanford formation, which consists of 6 

unconsolidated gravel, sand, and silts deposited by cataclysmic paleo-floodwater. Contaminants must 7 

pass through the Hanford formation to reach the CCU or Ringold Formation and the groundwater. 8 

 Holocene surficial deposits overlying the Hanford formation: Consist of recently deposited eolian 9 

(windblown) silt and sand (Figure 2-4). These surficial materials, typically extending from ground 10 

surface to approximately 3 m (9.8 ft) belowground surface (bgs), have been removed or reworked 11 

extensively by construction or operational activities, particularly in the Inner Area. 12 

Clastic dikes are another geologic feature found across the Central Plateau. These dikes form as 13 

cross-cutting, vertically oriented fractures and have been observed outcropping on undisturbed ground 14 

surface areas as patterned networks. The source of the dikes is assumed to be sediment from the 15 

Ringold Formation, typically filled with silt or fine sand, and found to extend through the 16 

Hanford formation and Holocene to the surface (DOE/RL-2002-39). Under highly saturated 17 

conditions, the dikes can create preferential barriers or pathways for liquids migrating downward 18 

through the vadose zone. 19 

Previous investigations have characterized and documented Hanford Site geology. The following 20 

references provide more recent geologic interpretations and nomenclature, as well as the historical basis 21 

for these interpretations. 22 

 BHI-00184, Miocene- to Pliocene-Aged Suprabasalt Sediments of the Hanford Site, South-Central 23 

Washington 24 

 DOE/RL-2002-39, Standardized Stratigraphic Nomenclature for Post-Ringold-Formation 25 

Sediments Within the Central Pasco Basin 26 

 ECF-HANFORD-13-0029, Development of the Hanford South Geologic Framework Model, 27 

Hanford Site Washington 28 

 WHC-SD-ER-TI-003, Geology and Hydrogeology of the Hanford Site: A Standardized Text for 29 

use in Westinghouse Hanford Company Documents and Reports 30 

 WHC-SD-EN-TI-012, Geologic Setting of the 200 East Area: An Update 31 
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 1 

ka = 1,000 yr 2 

Ma = 1,000,000 yr 3 

Figure 2-4. Generalized Hanford Site Stratigraphy 4 



 
 

 

D
O

E
/R

L
-2

0
2
0

-2
7

, D
R

A
F

T
 A

 

S
E

P
T

E
M

B
E

R
 2

0
2
0
  

 

2
-1

6
 

 1 

Figure 2-5. Hydrogeologic Cross-Section Locations2 
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 1 

Figure 2-6. 200 East Area A-A’ Hydrogeologic Cross Section 2 
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 1 

Figure 2-7. 200 East Area B-B’ Hydrogeologic Cross Section 2 
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2.6.3.2 Hydrogeology 1 

Elements of Central Plateau hydrogeology important to the 200-CP-1 OU include the vadose zone 2 

stratigraphy, vadose zone thickness, depth to groundwater (i.e., water-table elevation), and groundwater 3 

flow direction. 4 

The hydrostratigraphic units of interest, from oldest to youngest, include the Saddle Mountains Basalt 5 

(base of the unconfined aquifer), the Ringold Formation (including the Ringold Formation lower mud 6 

unit [Rlm], where present), the CCU, and the Hanford formation. The vadose zone is approximately 90 to 7 

100 m (295 to 328 ft) thick in the 200-CP-1 OU Area. The unconfined aquifer water table lies within 8 

either the Ringold Formation, or CCU (Figures 2-6 and 2-7). Groundwater in the unconfined aquifer 9 

generally flows from upland areas in the west, and southwest toward the Columbia River to the north and 10 

east, which is the regional discharge area (DOE/RL-2018-66, Hanford Site Groundwater Monitoring 11 

Report for 2018). Figures 2-8 and 2-9 show the water table elevation and groundwater flow direction for 12 

the Hanford Site and part of the Central Plateau, respectively. Section 3.2.2.2 discusses groundwater 13 

monitoring and contaminant plumes.  14 

The water table beneath 200-CP-1 OU occurs in sediments at a depth of approximately 90 to 100 m 15 

(295 to 328 ft) below ground surface or an elevation of approximately 121.7 m (400 ft). The saturated 16 

portion of the suprabasalt aquifer consists of sediments from the CCU, Ringold Formation members of 17 

Wooded Island including unit E, the lower mud unit, and unit A. The saturated thickness of the aquifer is 18 

on average approximately 30 m (100 ft) in the area surrounding the PUREX Complex with the majority 19 

of the saturated thickness comprised of sediments from the Ringold Formation. Generally, the saturated 20 

thickness is larger south of the PUREX Complex than north due to the dip of the top of underlying 21 

bedrock belonging to the Columbia River Basalt Group formations. The basalt bedrock constitutes a 22 

barrier to groundwater flow and serves as the lower confining layer of the suprabasalt aquifer near 23 

200-CP-1. Also, north of the PUREX Complex the amount of saturated thickness residing in the CCU is 24 

typically greater than to the south of the complex where the thickness of saturated Hanford sediments 25 

successively decreases until the water table resides in Ringold Formation sediments, which tend to be 26 

relatively less transmissive. 27 

Current and future pumping operations at 200 East Area extraction wells may impact the water table 28 

elevation and groundwater flow direction. The older Ringold Formation units (e.g., Rlm), which are 29 

low-permeability hydrogeologic units, and the basalt unit are present above the water table in the 30 

northeastern 200 East Area and create barriers to groundwater flow (Figures 2-8 and 2-9). Groundwater 31 

flow may also be impacted by Treated Effluent Disposal Facility discharges, which can act as a hydraulic 32 

dam, decreasing the groundwater gradient and causing slower groundwater flow rates. Extended periods 33 

of higher Treated Effluent Disposal Facility discharges (as experienced in 2014 and 2015) are expected 34 

due to the underground tank retrieval program (DOE/RL-2016-67, Hanford Site Groundwater Monitoring 35 

Report for 2016). The basalt surface extends above the water table in other parts of the Inner Area, 36 

creating a zero-thickness aquifer boundary; however, the basalt surface in some parts of the northern 37 

200 East Area is fractured or has a relatively permeable flow top that can be saturated and can locally 38 

extend the lateral continuity of the unconfined aquifer (PNNL-14753, Groundwater Data Package for 39 

Hanford Assessments; RHO-RE-ST-12 P, An Assessment of Aquifer Intercommunication in the 40 

B Pond-Gable Mountain Pond Area of the Hanford Site). There are no observations of permeable basalt 41 

in the 200-CP-1 area and it is not anticipated to be a contributor to the aquifer.  42 
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 1 

Figure 2-8. Hanford Site Water Table and Directions of Groundwater Flow, March 20182 
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Figure 2-9. 200 East Area Water Table, January Through March 20192 
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Based on the observations obtained through the monitoring of 200-PO-1 OU, the direction of flow in the 1 

aquifer is shown to generally move from northwest to southeast. As with groundwater over much of 2 

200 East Area, the water table gradient is on the order of 1.00E-05 m/m. The flat water table is the result 3 

of high hydraulic conductivity sediments in this portion of the aquifer. The high conductivity sediments 4 

beneath 200-CP-1 were deposited during cataclysmic flooding during the Pleistocene and exert a 5 

significant influence the groundwater flow as noted by the low water table gradient (PNNL-12261, 6 

Revised Hydrogeology for the Suprabasalt Aquifer System, 200-East Area and Vicinity, Hanford Site, 7 

Washington). Flow direction has been inferred both from the hydraulic head measurement interpretation 8 

as well as observed transport of contaminants in the aquifer 9 

Natural surface stream water sources or active drainage channels are not present in the Central Plateau. 10 

Infiltration and recharge rates vary depending on the soil and vegetation (e.g., bare surface infiltration 11 

rates exceed undisturbed mature shrub-steppe infiltration rates). The graded approach document 12 

(DOE/RL-2011-50) provides further discussion on the infiltration and recharge rates across the 13 

Hanford Site. 14 

The following documents present additional information on Central Plateau Inner Area hydrogeology: 15 

 CP-47631, Model Package Report: Central Plateau Groundwater Model, Version 8.4.5  16 

 CP-57037, Model Package Report: Plateau to River Groundwater Transport Model, Version 7.1 17 

 CP-60925, Model Package Report: Central Plateau Vadose Zone Geoframework, Version 1.0 18 

 ECF-HANFORD-13-0029, Development of the Hanford South Geologic Framework Model, 19 

Hanford Site, Washington 20 

 PNNL-12261, Revised Hydrogeology for the Suprabasalt Aquifer System, 200-East Area and 21 

Vicinity, Hanford Site, Washington 22 

 PNNL-14702, Vadose Zone Hydrogeology Data Package for Hanford Assessments 23 

2.6.3.3 Central Plateau Hydrogeologic Provinces 24 

The graded approach document (DOE/RL-2011-50) describes the conceptual model for Central Plateau 25 

vadose zone fate and transport and provides the framework for future 200-CP-1 OU hydrogeologic 26 

discussions. To develop a reasonable and representative range of site hydrostratigraphic profiles for the 27 

Central Plateau, the graded approach document identified five areas that best define unique and 28 

representative hydrogeologic columns. The 200-CP-1 OU is entirely within the designated province A 29 

(Figure 2-10). 30 
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 1 

Note: Modified from DOE/RL-2011-50, Regulatory Basis and Implementation of a Graded Approach to Evaluation of 2 
Groundwater Protection. 3 

Figure 2-10. 200 East Area Provinces Represented by Unique Hydrogeologic Columns 4 

Hydrogeologic province A, using these provinces and the information discussed in Section 2.6.3.1 and 5 

Figures 2-6 and 2-7, consists from ground surface to the water table of Hanford formation, CCU, and 6 

upper Ringold Formation member of Wooded Island – unit E). Measurement of the hydrogeochemical 7 

properties (e.g., sediment chemistry, sediment physical properties, and pore water chemistry) contributes 8 

to the understanding of contaminant transport and attenuation, and supports transport model 9 

parameterization. Site-specific information is considered when evaluating the nature and extent of 10 

contamination (Section 3.4).  11 

2.6.4 Environmental Resources 12 

The Hanford Site supports a biological community typical of a cool desert or a shrub-steppe environment. 13 

The ecological setting has been characterized using data from numerous inventories of plant and wildlife 14 

species and ecological characterizations, including the following: 15 

 The Nature Conservancy of Washington’s sitewide geographic information system-based 16 

plant community mapping for areas outside the Hanford Site boundaries and mammal, bird, reptile, 17 

amphibian, insect, and plant biodiversity surveys between 1994 and 1998 (Pabst, 1995, Biodiversity 18 

Inventory and Analysis of the Hanford Site, 1994 Annual Report; Soll and Soper, 1996, Biodiversity 19 

Inventory and Analysis of the Hanford Site, 1995 Annual Report; Hall, 1998, Biodiversity Inventory 20 
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and Analysis of the Hanford Site, 1997 Annual Report; Soll et al., 1999, Biodiversity Inventory and 1 

Analysis of the Hanford Site, Final Report 1994-1999) 2 

 200 Area ecological data compilation (PNNL-13230, Hanford Site Environmental Report for 3 

Calendar Year 1999; PNNL-13331, Population Characteristics and Seasonal Movement Patterns of 4 

the Rattlesnake Hills Elk Herd—Status Report 2000; PNNL-13487, Hanford Site Environmental 5 

Report for Calendar Year 2000; and PNNL-13745, Hanford Site Ecological Quality Profile) 6 

 Hanford biological resources management plan, which provides strategies and management actions 7 

necessary to sustain Hanford Site biological resources, including the protection of species and 8 

habitats of state and federal concern (DOE/RL-96-32, Hanford Site Biological Resources 9 

Management Plan)  10 

 Hanford Site bird species (WHC-EP-0402, Status of Birds at the Hanford Site in Southeastern 11 

Washington) 12 

 Hanford Site vascular plants (PNNL-13688, Vascular Plants of the Hanford Site) 13 

 200 Area facilities vegetative communities characterization (WHC-SD-EN-TI-216, Vegetation 14 

Communities Associated with the 100-Area and 200-Area Facilities on the Hanford Site) 15 

The following sections describe the animals and plants relevant to the 200-CP-1 OU. Section 3.12 16 

describes federal and state requirements related to species, such as swallows that are not discussed in 17 

this section. 18 

2.6.4.1 Animals 19 

Federally listed endangered or threatened birds, mammals, reptiles, amphibians, or invertebrates are not 20 

known to occur on the Hanford Site. However, the ferruginous hawk (Buteo regalis) has been listed as 21 

threatened by Washington State and may occur on the Central Plateau (DOE/RL-2019-33). 22 

CHPRC-01311, Tier 2 Risk-Based Soil Concentrations Protective of Ecological Receptors at the 23 

Hanford Site (hereinafter called the Tier 2 wildlife PRGs report), presents the framework for deriving 24 

risk-based concentrations in soil for use in evaluating ecological risk and identifies representative species 25 

used in Hanford Site risk assessments. The following resident receptor species are relevant to the 26 

200-CP-1 OU, which include a range of feeding guilds, toxicological sensitivities, and mobilities 27 

(e.g., homerange4):  28 

 Great Basin pocket mouse (Perognathus parvus) 29 

 Badger (Taxidea taxus) 30 

 Deer mouse (Peromyscus maniculatus) 31 

 Northern grasshopper mouse (Onychomys leucogaster) 32 

 California quail (Callipepla californica) 33 

 Red-tailed hawk (Buteo jamaicensis) 34 

 Western meadowlark (Sturnella neglecta) 35 

 Killdeer (Charadrius vociferus) 36 

Although they are part of the Central Plateau food web, the Tier 2 wildlife PRGs report (CHPRC-01311) 37 

did not develop soil screening levels for reptiles or amphibians due to a lack of effects data (i.e., toxicity). 38 

                                                      
4 Homerange is generally defined as the area where an animal lives, defends territory, feeds, and breeds. 
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Animal burrowing behavior is also relevant for its potential to result in exposure to and migration of 1 

subsurface contamination. Badgers are the deepest burrowing mammal at the Hanford Site, with 2 

maximum burrow depths of 2.3 m (7.5 ft) bgs. Badgers have been implicated several times for tunneling 3 

into Central Plateau inactive burial grounds in search of prey (e.g., mice and ground squirrels). Burrow 4 

depths for other mammals did not reach >140 cm (4.6 ft) bgs. Harvester ants (Pogonomyrmex owyheei) 5 

are a common invertebrate resident species that have been implicated in the uptake of radionuclides from 6 

several 200 East Area Inner Area landfills. The maximum documented burrowing depth of harvester ants 7 

at the Hanford Site, and the depth from which ants can excavate and bring material to the surface, is 8 

270 cm (8.9 ft) bgs, with only minimal excavations >244 cm (8.0 ft) bgs (CHPRC-00651, Draft B, 9 

Evaluation of Biointrusion Depths at the Hanford Site for Protection of Ecological Receptors). Animals 10 

(burrowing and nonburrowing) may also mobilize contamination through other activities including 11 

feeding on contaminated food items, spreading contaminated feces and urine, and creating contaminated 12 

nesting material. Section 2.6.4 lists the documents providing additional information on the species 13 

mentioned in this discussion and other animals found in the Central Plateau Inner Area. 14 

2.6.4.2 Plants 15 

More than 100 plant species have been documented in Hanford Site native stands (PNNL-13688). Two 16 

plant species, Umtanum desert buckwheat (Eriogonum codium) and White Bluffs bladderpod (Physaria 17 

douglasii sp. tuplashensis), are listed as federally threatened but are not known to occur in the Central 18 

Plateau Inner Area. No other plants known to occur on the Hanford Site are currently on the federal 19 

endangered and threatened species list (DOE/RL-2019-33). The following species have been listed as 20 

threatened by Washington State and may occur in the Central Plateau Inner Area:  21 

 Great Basin gilia (Aliciella [Gilia] leptomeria) 22 

 Rosy pussypaws (Cistanthe [Calyptridium] rosea) 23 

 Desert dodder (Cuscuta denticulata) 24 

 Loeflingia (Loeflingia squarrosa)  25 

The following species have been listed as sensitive by Washington State and may occur in the 26 

Central Plateau Inner Area (DOE/RL-2019-33):  27 

 Coyote tobacco (Nicotiana attenuata) 28 

 Dwarf evening primrose (Eremothera pygmaea) 29 

 Gray cryptantha (Cryptantha leucophaea) 30 

 Piper’s daisy (Erigeron piperianus) 31 

 Small-flower evening-primrose (Eremothera minor) 32 

 Suksdorf’s monkey flower (Erythranthe suksdorfii) 33 

 Thompson’s sandwort (Eremogone franklinii var. thompsonii)  34 

The Central Plateau Inner Area does not contain any Washington State plant community element 35 

occurrences (i.e., priority ecosystems) or significant or rare habitat areas (DOE/RL-96-32). Disturbed 36 

plant communities are primarily the result of mechanical disturbance or range fires and are revegetated 37 

with native species in accordance with DOE/RL-2011-116, Hanford Site Revegetation Manual. 38 

Section 2.6.4 provides a list of documents providing additional information on Hanford Site plant species. 39 

Plants have the potential to affect biomobilization of subsurface contamination through root uptake, 40 

translocation, and detrital decomposition. Shrubs are the deepest rooting plants, with depths to 300 cm 41 

(9.8 ft) for antelope bitterbrush (Purshia tridentate), a species with a very limited distribution in the 42 
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Central Plateau. The two most abundant shrub species, big sagebrush (Artemisia tridentata) and grey 1 

rabbitbrush (Chrysothamnus nauseosus), do not have roots deeper than 250 cm (8.2 ft) bgs. The deepest 2 

rooted forb, Russian thistle (Salsola kali), had a maximum root depth of 240 cm (7.9 ft) bgs. Other forbs 3 

and grasses had rooting depths of <220 cm (7.2 ft) bgs (CHPRC-00651, Draft B). 4 

Vegetative cover also affects precipitation infiltration and groundwater recharge rates. DOE/RL-96-32 5 

describes Hanford Site vegetative cover types, and the graded approach document (DOE/RL-2011-50) 6 

provides further information on Hanford Site infiltration and recharge rates.   7 
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3 Initial Evaluation 1 

This chapter summarizes the current understanding of 200-CP-1 OU site conditions, including the 2 

nature and extent of contamination and the adequacy of existing information to support RI/FS decisions. 3 

Based on existing information, anticipated future land and groundwater use, and potential receptor 4 

exposures, existing conditions were assessed to develop a preliminary CSM and to estimate the range of 5 

conditions that may be encountered during future characterization and remediation activities. The 6 

site-specific evaluations presented in Appendices C and D, the preliminary CSM, risk evaluation, and 7 

potential response actions described in this chapter were used to identify 200-CP-1 OU data needs, which 8 

are presented in Chapter 4. Table 3-1 provides an overview of the chapter organization. 9 

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

Section/Appendix Element Addressed 

Sections 3.1 through 3.4 Existing conditions 

Sections 3.5 through 3.8 Potential contaminant exposure 

Sections 3.9 through 3.10; Appendices C and D Risk characterization 

Sections 3.11 through 3.14 Potential response actions 

10 

3.1 Contaminated Media 11 

The process and waste streams from the PUREX Complex that were conveyed or received by the 12 

200-CP-1 OU waste sites resulted in the following types of contaminated media that may pose a risk13 

to human health and the environment:14 

 Soil: Surface and vadose zone soil contamination resulted from liquid releases into 200-CP-1 waste15 

sites, as well as liquid and windblown releases from 200-CP-1 OU waste sites, the PUREX Complex,16 

other OU waste sites, and site operations. While previous surveys have identified contaminated17 

surface soil from past releases, unidentified contamination may exist. The 200-CP-1 OU waste sites18 

may result in contaminated biota where shallow zone (0 to 4.6 m [0 to 15 ft]) contamination19 

is present.20 

 Solid waste and debris: The engineered structures that have been in direct contact with process21 

liquids and waste streams (e.g., PUREX Complex, french drains, cribs, diversion box, and trench) are22 

most likely contaminated and include materials such as concrete, piping, equipment, infiltration23 

gravels, etc. The 200-CP-1 OU waste sites may also include contaminated nonsoil material24 

(e.g., debris, railroad tracks, railcars containing failed equipment).25 

 Residual internal liquids: Substantial residual liquid volumes are not expected at the 200-CP-1 OU26 

waste sites. Waste sites where residual liquid might be present include the diversion box, catch tanks,27 

pipelines, and septic system. Residual liquids remain within the PUREX Complex as identified in the28 

scoping summaries (Appendix D).29 

 Groundwater: Contamination in groundwater underlying the 200-CP-1 OU waste sites is known to30 

exist and will be addressed through 200-PO-1 OU response actions. Section 3.2.2.2 identifies the31 

200-CP-1 OU waste sites known or suspected to have contaminated groundwater. Section 3.432 

presents additional analysis of potential ongoing or future contributions to groundwater33 

contamination.34 
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Section 2.3 provides general descriptions of the 200-CP-1 OU waste site types, and the 200-CP-1 scoping 1 

summaries presented in Appendix C describe potential contamination at individual waste sites. 2 

Section 2.4 provides PUREX Complex descriptions, and the PUREX Complex scoping summaries are 3 

presented in Appendix D. 4 

3.2 Previous Investigations and Monitoring Activities for 200-CP-1 OU Waste Sites 5 

This section summarizes previous investigation and monitoring activities relevant to the 200-CP-1 OU 6 

waste sites. Many activities involving current 200-CP-1 OU waste sites were conducted when the waste 7 

sites were part of other OUs (Figure 1-2 in Chapter 1). Information from previous investigations and 8 

monitoring programs is presented in Appendix C and is analyzed to identify the nature and extent of 9 

contamination (Section 3.4.1). This section also provides an overview of the groundwater contaminant 10 

plumes underlying the 200-CP-1 OU. 11 

3.2.1 Previous Investigations   12 

This section lists source documents that identify the previous evaluations and investigations relevant 13 

to 200-CP-1 OU waste sites. The following discussion summarizes previous investigations. 14 

3.2.1.1 Area Focused Investigations 15 

Area focused investigations were initiated following the 1991 Tri-Party Agreement (Ecology et al., 16 

1989a) revision that occurred after the 200 Area was placed on the NPL. The investigations, which 17 

included aggregate area management studies (AAMSs) and technical baseline reports, evaluated 200 Area 18 

source terms and provided the basis for initiating CERCLA RI/FS evaluations. Three 200 East Area 19 

source AAMSs (PUREX, B Plant, and the Hot Semiworks) and one groundwater AAMS were prepared. 20 

Technical baseline reports were prepared based on review of historical Hanford Site reports, engineering 21 

drawings, and site inspections. Appendix C summarizes relevant information (e.g., waste site history, 22 

construction features, waste streams, and characterization information) from the following documents:  23 

 DOE/RL-92-04, PUREX Source Aggregate Area Management Study Report 24 

 BHI-00178, PUREX Plant Aggregate Area Management Study Technical Baseline Report 25 

 DOE/RL-92-19, 200 East Groundwater Aggregate Area Management Study Report 26 

3.2.1.2 Previous CERCLA and RCRA Investigations 27 

Focused characterization activities were conducted in accordance with approved work plans to determine 28 

contaminant nature and extent, and FSs or engineering evaluation/cost analyses (EE/CAs) and action 29 

memoranda were prepared to define and prioritize potential response alternatives. Appendix C 30 

summarizes relevant information from these investigations.  31 

The following CERCLA RI/FS documents provide characterization results for the current 200-CP-1 OU 32 

waste sites: 33 

 DOE/RL-2004-25, Draft A, Remedial Investigation Report for the 200-PW-2 Uranium-Rich Process 34 

Waste Group and the 200-PW-4 General Process Condensate Group Operable Units5  35 

 DOE/RL-2004-85, Draft A, Feasibility Study for the 200-PW-2 Uranium-Rich Process Waste Group 36 

and the 200-PW-4 General Process Condensate Group Operable Units5 37 

                                                      
5 Draft document cited because Rev. 0 was never completed. 
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 DOE/RL-2005-62, Draft A, Remedial Investigation Report for 200-MW-1 Miscellaneous Waste 1 

Group Operable Unit6 2 

 DOE/RL-2007-02, Supplemental Remedial Investigation/Feasibility Study work Plan for the 3 

200 Area Central Plateau Operable Units 4 

 DOE/RL-2009-85, Remedial Investigation Report for the 200-PO-1 Groundwater Operable Unit  5 

The following CERCLA documents presented alternative evaluations for the 200-CP-1 OU waste sites 6 

but did not provide new data:  7 

 DOE/RL-2008-38, Draft A, Remedial Investigation/Feasibility Study Report for the 200-MW-1 8 

Miscellaneous Waste Sites Operable Unit6  9 

 DOE/RL-2008-44, Engineering Evaluation/Cost Analysis for the 200-MG-1 Operable Unit 10 

Waste Sites 11 

 DOE/RL-2008-45, Engineering Evaluation/ Cost Analysis for the 200-MG-2 Operable Unit 12 

Waste Sites 13 

 DOE/RL-2009-37, Action Memorandum for Non-Time-Critical Removal Action for 14 

200-MG-2 Operable Unit 15 

3.2.1.3 PUREX Storage Tunnels Investigations 16 

Equipment and materials disposed in the PUREX Storage Tunnels were identified in operating reports 17 

when emplaced. Various evaluations documenting the contents and condition of the tunnels are described 18 

in the following documents: 19 

 Hanford RCRA Facility Permit (WA7890008967) – compilation of available information about the 20 

contents of the PUREX Storage Tunnels starting from the initial submittal of the Part B application in 21 

1990 (DOE/RL-90-24) through the current permit issued in December 2018.   22 

 WHC-IP-0977, Estimation of PUREX Equipment and Materials that are Candidates for Removal and 23 

Waste Processing During PUREX Plant Closure – a detailed review of the equipment and 24 

components in the PUREX Storage Tunnels completed in December 1993 in preparation for PUREX 25 

deactivation activities. This evaluation provides detailed descriptions of specific items located in 26 

Tunnel 1 and in positions 1-17 in Tunnel 2. Detailed characterization data for railcar positions 23-24 27 

are contained in Appendix C of CP-14977, Plutonium Uranium Extraction Facility Documented 28 

Safety Analysis. 29 

 RH-CD-1076, Structural Evaluation of the PUREX No 1 Burial Tunnel – documented an early 30 

structural evaluation of Tunnel 1 that included core sampling and testing of the wood timbers. 31 

A follow-on independent evaluation is documented in 91-EAB-218, An Evaluation of the Structural 32 

Integrity of PUREX Storage Tunnel #1 (S-2-1).    33 

 CHPRC-03364, PUREX Tunnel 1 Engineering Evaluation and CHPRC-03365, PUREX Tunnel 2 34 

Engineering Evaluation, document detailed structural evaluation of the tunnels following the failure 35 

in Tunnel 1 in May 2017. 36 

                                                      
6 Draft document cited because Rev. 0 was never completed. 
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3.2.2 Monitoring 1 

This section summarizes past and ongoing environmental monitoring that is relevant to the current 2 

understanding of the nature and extent of 200-CP-1 OU waste site contamination. DOE/RL-91-50, 3 

Hanford Site Environmental Monitoring Plan, provides additional information regarding environmental 4 

monitoring activities and governing documents.  5 

3.2.2.1 Radiological Surveys 6 

Radiological surveys are conducted to detect surface contamination that may result from biological 7 

intrusion, windblown tumbleweeds, animal feces, waste exposed by erosion, and site maintenance. These 8 

surveys typically provide point-location measurements of gross beta/gamma activity within an area, 9 

providing an indication of the presence or absence of surface-level contamination in soil or vegetation. 10 

Routine radiological surveys are conducted at multiple locations (DOE/RL-91-50), including the 11 

following:  12 

 Inactive waste sites 13 

 Outdoor radiological control areas (including areas of known or suspected contamination deposited 14 

by tumbleweeds or other biological vectors) 15 

 Tank farm perimeters (including diversion boxes, lift stations, and vent stations) 16 

 Active or uncovered waste site perimeters (e.g., trenches, burial grounds, retention basins, ponds, 17 

and ditches) 18 

 Underground pipelines 19 

 UPRs 20 

 Road surfaces 21 

The radiological survey results are published quarterly in HNF-SP-0665, Environmental Radiological 22 

Survey Summary, with the fourth quarter report summarizing the surveys performed that year. 23 

Appendix C presents radiological survey data for individual waste sites, including indications of 24 

biomobilization (where available and relevant) and the results from SGW-60352, Field Summary Report 25 

for the 200-SW-2 Operable Unit and Central Plateau 2015 Aerial Survey.  26 

SGW-60352 describes the methods and results of low altitude aerial radiation surveys of the 27 

Central Plateau. A helicopter with a gamma detection system performed contiguous surveys across the 28 

Inner Area and portions of the Outer Area. The aerial survey data were converted to man-made gross 29 

count, used to estimate cesium-137, cobalt-60, and americium-241 concentrations in surface soil, and 30 

results overlaid onto the Hanford Site base map showing waste sites. Surveys of the area around PUREX 31 

identified areas with elevated radiation readings attributed to known conditions at three nearby waste sites 32 

(e.g., 200-E-44, 200-E-103, and 200-E-107) and the 202A Canyon. 33 

3.2.2.2 Groundwater Monitoring 34 

The 200-PO-1 Groundwater OU is beneath the 200-CP-1 OU. Groundwater in the 200-PO-1 OU is 35 

routinely monitored in over 50 wells to meet Atomic Energy Act of 1954, CERCLA, RCRA, and 36 

Washington Administrative Code requirements. Figure 3-1 shows the extent of groundwater 37 

contamination in the 200 East Area. DOE/RL-2018-66 describes the major groundwater contaminant 38 

plumes and their likely sources.  39 
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 1 

Note: Modified from DOE/RL-2018-66, Hanford Site Groundwater Monitoring Report for 2018. 2 

Figure 3-1. 200 East Area Groundwater Contaminant Distribution 3 

The 200-PO-1 OU includes groundwater contaminant plumes beneath the south and southeastern portions 4 

of the 200 East Area that has resulted largely from PUREX Plant and B Plant liquid wastes that were 5 

discharged to cribs, ponds, and trenches. Monitoring of groundwater near the 200-CP-1 OU included 6 

measuring hydraulic head at 9 wells and collecting and analyzing contaminant samples from 28 wells 7 

within 500 m of the PUREX Canyon.  8 

The liquid waste disposal has resulted in plumes of tritium, iodine-129, nitrate, and uranium beneath the 9 

200-CP-1 OU (Figure 3-2). It is uncertain whether uranium from the 200-CP-1 OU is impacting 10 

groundwater. Strontium-90 is detected above the maximum contaminant level (MCL) in one well, 11 

299-E17-14, beneath the 200-CP-1 OU. Technetium-99 forms smaller contaminant plumes within the 12 

200 East Area but has not been detected in the aquifer beneath 200-CP-1. Volatile organic compounds 13 

(VOCs) are present but do not exceed MCLs. The 200-PO-1 RI report (DOE/RL-2009-85) identified only 14 

one 200-CP-1 waste site, the 216-A-5 Crib, as a potential source of groundwater contamination. 15 
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 1 

Figure 3-2. Groundwater Contamination Beneath the 200-CP-1 Operable Unit 2 
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3.2.3 Stabilization and Modification Activities 1 

The majority of 200-CP-1 OU waste sites have been surface stabilized to mitigate potential exposure and 2 

spread of contamination. Surface stabilization typically involved covering an area with 15 to 30 cm 3 

(6 to 12 in.) of gravel, sand, or clean soil after routine radiological surveys identified surface-level 4 

contamination. Other 200-CP-1 OU waste sites have undergone more extensive structural isolation and 5 

modification in addition to being surface stabilized. Isolation and modification included 6 

scraping/consolidating contaminated soil, backfilling sites, cutting/capping vent risers and waste 7 

distribution pipes, concrete capping of cribs, and various other site-specific activities. Appendix C 8 

provides information on specific site stabilization and modification activities performed.  9 

3.2.3.1 PUREX Tunnels Stabilization Activities 10 

In May 2017, a 5.8 m (19 ft) wide by 5.2 m (17 ft) long section of the northern portion of Tunnel 1 roof 11 

collapsed, allowing the roof timbers and the soil overburden above to fall into the interior of the tunnel. 12 

The materials fell straight down into the tunnel, followed by the soil overburden, onto position #7 (also 13 

referred to as railcar #7). No radiological contamination was detected as a result of the collapse. An 14 

immediate response action was taken to fill the hole with soil to protect workers and the environment. In 15 

October and November 2017, an interim stabilization action filling the entire tunnel with grout improved 16 

tunnel stability, provided additional radiological protection, and increased durability. Approximately 17 

4,400 m3 (5,750 yd3) of engineered grout was pumped into the tunnel on both sides of the earthen mound 18 

at the collapse site. Based on verification review during grouting, an estimated 0.3 m (1 ft) of void space 19 

remains at the top of the tunnel. 20 

Following the partial failure of Tunnel 1 in 2017, an engineering evaluation determined that Tunnel 2 was 21 

also at risk of structural failure. An interim closure action to fill the entire tunnel with grout improved 22 

tunnel stability, provided additional radiological protection, and increased durability. Approximately 23 

32,100 m3 (42,000 yd3) of engineered grout was pumped into the Tunnel 2 during stabilization. Based on 24 

camera observation during grouting, all equipment was covered, and void space remains at the top of the 25 

Tunnel 2, ranging from 5 cm (2 in) to 2.3 m (7.5 ft) above the grout. 26 

3.3 Previous Investigation and Monitoring Activities for the PUREX Complex 27 

This section discusses the transition of the PUREX Complex from operational standby to deactivation, the 28 

subsequent surveillance and maintenance (S&M) program, and summarizes PUREX Complex removal 29 

actions to date. The discussion includes structures outside and areas inside of the 202A Building. 30 

Information from the deactivation process and the S&M program is presented in Appendix D of this work 31 

plan and is summarized to identify the nature and extent of contamination (Section 3.4). 32 

3.3.1 Deactivation 33 

The PUREX Complex began operations in 1956 and was shut down in 1988. The PUREX Complex 34 

began transitioning to cold standby in October 1990 and was placed in cold standby in September 1992. 35 

Planning was initiated in December 1992 to change the status of the PUREX Complex from cold standby 36 

to deactivation, which was completed in 1998. 37 

Deactivation was the first phase of the facility disposition process as described in Chapter 8 of the 38 

Tri-Party Agreement Action Plan (Ecology et al., 1989b). The purpose of deactivation was to make the 39 

PUREX Complex suitable for long-term, minimum surveillance in a safe, environmentally sound, and 40 

cost-effective manner. Objectives for transitioning to full deactivation were as follows: 41 

 Eliminate liquid waste discharged to the environment 42 

 Minimize waste generation 43 
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 Reduce gaseous effluents discharged to the environment 1 

 Dispose of process solutions and flush vessels and piping 2 

 Ensure barriers are sufficient to prevent spread of contamination 3 

 Provide clear documentation of deactivated configuration 4 

 Complete disposal of chemical product inventories 5 

 Minimize future manpower intensive tasks  6 

 Reduce annual S&M costs 7 

These objectives were achieved through a process known as End Point Methodology. This process was 8 

developed to evaluate the deactivation progress of each space and system in the PUREX Complex. 9 

The End Point Methodology (WHC-SD-WM-TPP-053, PUREX Deactivation End Points) laid a 10 

framework for how activities proceeded throughout the deactivation process at the PUREX Complex. The 11 

following activities were performed during deactivation to establish the as-left condition of the 12 

PUREX Complex: 13 

 Accessible bulk radioactive and chemical source term were removed.  14 

 Process systems were flushed and system piping was drained until heel volumes no longer designated 15 

as dangerous waste per WAC 173-303, “Dangerous Waste Regulations.”  16 

 Hazards were eliminated on a space- and system-specific basis. Spaces and systems throughout the 17 

PUREX Complex had different purposes and contained varying hazards. Accordingly, this task 18 

ranged from removing excess fuel elements and chemicals to deactivating old electrical distribution 19 

systems to prevent future fire hazards. Effective facility containment was achieved by sealing exterior 20 

and cross-cutting interior penetrations in the 202A Building to prevent leakage, contamination spread, 21 

and animal intrusion. Pipelines were blanked or sealed at their space of origin. Other hazards that had 22 

the potential to migrate were contained by measures such as spraying polymeric barrier systems to 23 

contain asbestos insulation and to fix smearable radiological contamination.  24 

 Updates were made to prepare the PUREX Complex for the future S&M program. For example, the 25 

ventilation systems were consolidated, and the original electrical system was isolated and 26 

disconnected.  27 

Not all the hazardous materials were removed from the PUREX Complex during deactivation. Those 28 

hazardous materials left in the facility are described in DOE/RL-98-35, Surveillance and Maintenance 29 

Plan for the Plutonium Uranium Extraction (PUREX) Facility. Additional details about deactivation 30 

activities can be found in Appendix E of this work plan. 31 

3.3.2 Surveillance and Maintenance  32 

The PUREX Complex was placed into the S&M program when the deactivation process was completed 33 

in 1998. S&M activities are conducted on both a routine (annual) and nonroutine basis. Routine activities 34 

ensure that structural and passive confinement integrity is maintained. Nonroutine activities include 35 

responses to undesirable observations (e.g., action to be taken if damaged friable asbestos is present). 36 

S&M activities are performed in accordance with the current S&M plan, DOE/RL-98-35. The objectives 37 

of the annual surveillance are to: 38 

 Ensure adequate containment of any contaminants left in place 39 

 Provide physical safety and access controls 40 

 Maintain the facility in a manner that will minimize risk to human health and the environment 41 
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Since being placed in S&M, conditions inside the 202A Building have been stable. A new seamless metal 1 

roof was placed over the 202A Canyon in 2002 (HNF-11698, PUREX Roof Collapse Accident Analysis). 2 

The only major event since deactivation was the partial failure of Tunnel 1, as described in 3 

Section 3.2.3.1.  4 

3.3.3 Removal Actions 5 

The PUREX Complex and the structures in the surrounding area are addressed in three CERCLA 6 

non-time-critical removal actions. 7 

 The general decommissioning EE/CA, action memorandum (AM), and removal action work plan 8 

support the removal of low-hazard structures throughout the Hanford Site, including structures 9 

near 202A.   10 

 DOE/RL-2010-14, Engineering Evaluation/Cost Analysis for General Hanford Site 11 

Decommissioning Activities 12 

 DOE/RL-2010-22, Action Memorandum for General Hanford Site Decommissioning Activities 13 

 DOE/RL-2010-33, Removal Action Work Plan for Central Plateau General Decommissioning 14 

Activities 15 

 The 200 East Tier 2 EE/CA and AM support the removal of process buildings in the 200 East Area, 16 

including several near 202A. 17 

 DOE/RL-2010-54, Engineering Evaluation/Cost Analysis for 200 East Area Tier 2 18 

Buildings/Structures 19 

 DOE/RL-2010-102, Action Memorandum for Decontamination, Deactivation, Decommissioning, 20 

and Demolition (D4) Activities for 200 East Tier 2 Buildings/Structures 21 

 DOE/RL-2016-47, Removal Action Work Plan for the PUREX Complex Tier 2 22 

Buildings/Structures 23 

 The PUREX Complex EE/CA and two subsequent AMs address removal action activities within 24 

202A and other parts of the PUREX Complex that are included within the 200-CP-1 OU. 25 

 DOE/RL-2016-15, Engineering Evaluation/Cost Analysis for the PUREX Complex 26 

 DOE/RL-2019-34, Action Memorandum for the PUREX Complex: Hazard Abatement Including 27 

White Powder Within the 202A Building  28 

 DOE/RL-2019-43, Removal Action Work Plan for the PUREX Complex: Hazard Abatement 29 

Including White Powder Within the 202A Building 30 

 DOE/RL-2016-53, Action Memorandum for the PUREX Complex (pending approval)  31 

For the PUREX Complex removal action documents, DOE/RL-2016-15 describes the alternative analysis 32 

for the PUREX Complex removal action. DOE/RL-2016-53 and DOE/RL-2019-34 select the planned 33 

action. The selected removal action includes the following:  34 

 Continued S&M with hazard abatement of 202A 35 

 Demolition preparation and demolition of the 202A Annex 36 

 Demolition preparation of selected 202A Canyon abovegrade areas 37 
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The scope of each removal activity as it pertains to the PUREX Complex is described in the following 1 

paragraphs. 2 

S&M activities continue at the PUREX Complex in accordance with the most current S&M plan 3 

(DOE/RL-98-35). The S&M plan may be revised to reflect the current facility conditions and identify 4 

appropriate surveillance requirements, as needed. 5 

Hazard abatement activities in high-priority areas to mitigate hazards in the 202A Building will be 6 

performed, which may range from stabilization to complete removal of equipment and waste, as needed. 7 

Hazard abatement differs from S&M in that it allows for a proactive response to mitigate or reduce risk 8 

before a major response would be required. DOE/RL-2019-43 includes the actions described in 9 

DOE/RL-2019-34 and currently planned scope in the PUREX Complex AM (DOE/RL-2016-53). 10 

Demolition preparation of the 202A Annex and 202A Canyon abovegrade areas includes activities such 11 

as general housekeeping and removing equipment and waste. Decontamination, fixing/stabilization of 12 

contamination, and isolation of systems may also be performed as part of this removal action. 13 

Demolition preparation will take place prior to all demolition activities. Demolition will be performed in a 14 

manner that is protective of human health and the environment and that reduces or eliminates the need for 15 

ongoing S&M activities. Demolition of the 202A East and West Annexes as part of the PUREX Complex 16 

removal action, and demolition of other structures as part of the General Decommissioning or Tier 2 17 

removal actions, includes demolishing the structure to ground level. Where there is a basement level or 18 

belowgrade structure, the structure may be demolished and brought to grade with fill material or 19 

optionally left in place and brought to grade with fill material if appropriate.  20 

As defined in removal action work plans, contamination encountered in surrounding soils associated with 21 

normal structure operation or maintenance will be removed for disposal during structure demolition if 22 

practicable. If soil contamination is from an unknown source, or if the contamination is extensive or 23 

unusually complex, it may be left in place to be addressed by the 200-CP-1 OU remedial action or other 24 

remedial action, as appropriate. Contaminated belowgrade structures or areas with soil contamination that 25 

are left in place will be documented as a waste site in the Waste Information Data System (WIDS) in 26 

accordance with Tri-Party Agreement (Ecology et al., 1989a) procedure MP-14, with concurrence by the 27 

appropriate lead regulatory agency. 28 

3.4 Nature and Extent of Contamination 29 

This section summarizes the current understanding of the nature and extent of 200-CP-1 OU waste site 30 

and PUREX Complex contamination, which was developed based on the investigation and monitoring 31 

activities described in Sections 3.2 and 3.3, and information presented in Appendices C and D of this 32 

work plan. This section supports preliminary CSM development, risk assessment, cleanup action 33 

evaluation, and data needs identification. 34 

3.4.1 Nature and Extent of Contamination for 200-CP-1 OU Waste Sites 35 

The extent of 200-CP-1 OU waste site contamination ranges from small areas with limited shallow 36 

vadose zone contamination (<4.6 m [15 ft] bgs) to larger areas resulting in deep vadose contamination 37 

with possible groundwater impacts. For example, 200-E-303 received a small quantity of acidic liquid 38 

from a leaky valve, while 216-A-5 received up to 1.63 billion L (430 million gal) of liquid effluent. The 39 

200-CP-1 OU contamination includes radionuclide and chemical constituents (Section 3.5). Appendix C 40 

evaluates and provides information on the history, potential contaminants, waste streams, and existing 41 

characterization data for each waste site.  42 
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The potential depth of vadose zone contamination and the potential for groundwater impacts were 1 

evaluated for each waste site using a variety of methods, including the following:  2 

 Reviewing available waste site vadose zone data summarized in Appendix C.  3 

 Reviewing the underlying groundwater OU RI report (DOE/RL-2009-85), and recent annual 4 

groundwater monitoring reports (e.g., DOE/RL-2018-66) to determine if 200-CP-1 OU waste sites 5 

had been previously identified as known or potential contributors to groundwater contamination 6 

(Section 3.2.2.2).  7 

 Reviewing available monitoring data near 200-CP-1 OU waste sites for the presence or absence of 8 

mobile contaminants in groundwater. 9 

 Estimating the pore volume disposed to liquid waste disposal and handling sites where liquid effluent 10 

disposal volumes were available (e.g., cribs, ditches, and trenches).  11 

 Analyzing and assigning potential depths of vadose zone contamination for each 200-CP-1 OU waste 12 

site as follows: 13 

 No potential vadose zone contamination: Sites where there is no potential contamination from 14 

the site’s waste streams (noncontaminated steam condensate). 15 

 Shallow vadose zone contamination: Sites where potential site contamination is only expected 16 

to reside less than 4.6 m (15 ft) bgs (e.g., liquid and solid waste disposal and handling sites 17 

constructed entirely less than 4.6 m [15 ft] bgs that received incidental or no liquid discharge). 18 

 Partial-thickness vadose zone contamination: Sites where potential site contamination may be 19 

present deeper than 4.6 m (15 ft) bgs but does not likely extend to the water table (e.g., liquid 20 

waste disposal and handling sites that received comparatively lower volumes of liquid discharge 21 

[<0.5 pore volumes] and sites with features extending below 4.6 m [15 ft] bgs). Contamination 22 

may also be present at depths less than 4.6 m (15 ft) bgs.  23 

 Full-thickness vadose zone contamination: Sites where potential site contamination may be 24 

present deeper than 4.6 m (15 ft) bgs and may potentially extend to the water table with possible 25 

historical or ongoing groundwater impacts (e.g., liquid waste disposal and handling sites that 26 

received comparatively higher volumes of liquid discharge [>0.5 pore volumes] or sites that were 27 

identified in the 200-PO-1 RI report [DOE/RL-2009-85] as potential sources of groundwater 28 

contamination). Contamination may also be present at depths less than 4.6 m (15 ft) bgs.  29 

Table 3-2 summarizes the potential relative depths of vadose zone contamination for 200-CP-1 OU waste 30 

sites. Table 3-3 summarizes the lines of evidence available to support the relative depth of vadose zone 31 

contamination for each waste site. Appendix C provides more detailed information regarding historical 32 

information and understanding of existing nature and extent of contamination for each 200-CP-1 OU 33 

waste site.  34 
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Table 3-2. 200-CP-1 OU Waste Sites by Potential Relative Depth of Vadose Zone Contamination 

Relative Depth of 

Vadose Zone 

Contaminationa 200-CP-1 OU Waste Sites 

No potential 200-E-65 Injection/Reverse Well 

200-E-71 Injection/Reverse Well 

200-E-73 Injection/Reverse Well 

200-E-74 Injection/Reverse Well 

200-E-77 Injection/Reverse Well 

200-E-79 Injection/Reverse Well 

200-E-84 Injection/Reverse Well 

Shallow 200-E-44 UPR (Liquid and Solid) 

200-E-70 Injection/Reverse Well 

200-E-102 Trench 

200-E-107 UPR (Solid) 

200-E-194-PL Pipeline 

200-E-267-PL Pipeline 

200-E-269-PL Pipeline 

200-E-273-PL Pipeline 

200-E-303 UPR (Liquid) 

241-A-151 Diversion box 

UPR-200-E-28 UPR (Solid) 

UPR-200-E-35 UPR (Solid) 

UPR-200-E-39 UPR (Liquid) 

UPR-200-E-96 UPR (Solid and Steam) 

Partial thickness 200-E-58 Neutralization tank 

200-E-67 UPR (Liquid) 

200-E-103b UPR (Liquid and Solid) 

200-E-189 Neutralization tank 

200-E-190 Catch Tank 

200-E-224-PL Pipeline 

200-E-242-PL Pipeline 

200-E-266-PL Pipeline 

200-E-268-PL Pipeline 

200-E-272-PL Pipeline 

216-A-2 Crib 

216-A-13 French Drain 

216-A-14 French Drain 

216-A-22 Crib 

216-A-28 Crib 

216-A-32 Crib 

216-A-35 French Drain 

218-E-14 Storage Tunnel 

218-E-15 Storage Tunnel 

241-A-302A Catch Tank 

UPR-200-E-17 (Liquid) 

Full thickness 200-E-68 Injection/Reverse Well 

216-A-4  Crib 

216-A-5  Crib 

216-A-11 French Drain 

216-A-12 French Drain 

216-A-15 French Drain 

216-A-21 Crib 

216-A-33 French Drain 

2607-EE Septic System 

a. Relative depths of vadose zone contamination are defined as follows: 

 No potential: Sites where there is no potential for vadose zone contamination.  

 Shallow: Sites where potential site contamination is only expected to reside less than 4.6 m (15 ft) bgs. 

 Partial thickness: Sites where potential site contamination may be present deeper than 4.6 m (15 ft) bgs but does not likely 

extend to the water table and may also be present at depths less than 4.6 m (15 ft) bgs.  

 Full thickness: Sites where potential site contamination may be present greater than 4.6 m (15 ft) bgs with possible groundwater 

impacts and may also be present at depths less than 4.6 m (15 ft) bgs. 

b. 200-E-103 includes areas with shallow contamination and areas with partial thickness contamination. 

Note: 200-CP-1 OU waste site 202-A, PUREX Canyon, is addressed as part of the PUREX Complex (Section 3.4.2). 

bgs = below ground surface 

UPR = unplanned release 

UPR (liquid) = UPR waste sites consisting of contaminated soil resulting from known or suspected overflow of cribs, pipeline 

leaks, leaks or spills from railcars, and leaks or drips from equipment in storage or in transit 

UPR (solid) = UPR waste sites consisting of contaminated soil resulting from known or suspected airborne releases and airborne 

spread of particulate contamination 

 1 
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Table 3-3. Summary of 200-CP-1 OU Waste Sites 

Waste Site Waste Site Description Current Waste Site Understanding 

200-E-44*  

(UPR – Liquid and 

Solid) 

UPR on a railroad cut from 

leaking contaminated equipment 

and waste on railcars transported 

into and out of the PUREX 

facility. 

Potential for only shallow vadose zone contamination based on 

the following: Nature of site contamination (low-volume liquid 

releases [drips] and windblown particles from equipment in 

transit) makes it unlikely that contaminants migrated to 

groundwater.  

200-E-58 

Neutralization Tank 

An underground tank used to 

neutralize acidic PUREX waste 

prior to disposal to the cribs. 

Potential for partial-thickness vadose zone contamination based 

on the following: Entire site is constructed >4.6 m (15 ft) bgs; no 

documented liquid release.  

200-E-65 Injection/ 

Reverse Well 

Inactive injection well for 

condensate from steam supplied 

to the 202A Canyon. 

No potential for vadose zone contamination based on the 

following: Characteristics of the waste stream (noncontaminated 

steam condensate) received by the site. 

200-E-67 

Unplanned Release 

A slow leak from the catch tank 

in the 202A417 Steam 

Condensate Pump Pit. 

Potential for partial-thickness vadose zone contamination based 

on the following: The catch tank drain is located >4.6 m 

(15 ft) bgs, based on an estimate of the release volume of 18,900 

to 41,600 L (5,000 to 11,000 gal) (<0.5 pore volumes).  

200-E-68 Injection/ 

Reverse Well 

Inactive injection well for 

condensate from steam supplied 

to the 291A Control House. 

Potential for full-thickness vadose zone contamination based on 

the following: Site received an average flowrate of 0.04 gal/min 

during 41 years of service (>0.5 pore volumes). 

200-E-70 Injection/ 

Reverse Well 

Inactive injection well for 

condensate from steam supplied 

to the 202A Canyon. 

Potential for only shallow vadose zone contamination based on 

the following: Characteristics of the waste stream 

(noncontaminated steam condensate) received by the site, 

however, a radiological survey in 1998 showed surface 

contamination. 

200-E-71 Injection/ 

Reverse Well 

Inactive injection well for 

condensate from steam supplied 

to the 202A Canyon. 

No potential for vadose zone contamination based on the 

following: Characteristics of the waste stream (noncontaminated 

steam condensate) received by the site. 

200-E-73 Injection/ 

Reverse Well 

Inactive injection well for 

condensate from steam supplied 

to the 202A Canyon. 

No potential for vadose zone contamination based on the 

following: Characteristics of the waste stream (noncontaminated 

steam condensate) received by the site. 

200-E-74 Injection/ 

Reverse Well 

Inactive injection well for 

condensate from steam supplied 

to the 202A Canyon. 

No potential for vadose zone contamination based on the 

following: Characteristics of the waste stream (noncontaminated 

steam condensate) received by the site. 

200-E-77 Injection/ 

Reverse Well 

Inactive injection well for 

condensate from steam supplied 

to the 202A Canyon. 

No potential for vadose zone contamination based on the 

following: Characteristics of the waste stream (noncontaminated 

steam condensate) received by the site. 

200-E-79 Injection/ 

Reverse Well 

Inactive injection well for 

condensate from steam supplied 

to the 202A Canyon. 

No potential for vadose zone contamination based on the 

following: Characteristics of the waste stream (noncontaminated 

steam condensate) received by the site. 

200-E-84 Injection/ 

Reverse Well 

Inactive injection well for 

condensate from steam supplied 

to the 202A Canyon. 

No potential for vadose zone contamination based on the 

following: Characteristics of the waste stream (noncontaminated 

steam condensate) received by the site. 

200-E-102 Trench Inactive trench used for disposal 

of contaminated soil and perhaps 

asphalt caused by plugging of the 

216-A-4 Crib in 1958. 

Potential for only shallow vadose zone contamination based on 

the following: Nature of site contents and construction (disposal of 

contaminated soil and possible asphalt to a depth of 1.2 m 

[4 ft] bgs), makes it unlikely that contaminants migrated vertically 

to groundwater.  
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Table 3-3. Summary of 200-CP-1 OU Waste Sites 

Waste Site Waste Site Description Current Waste Site Understanding 

200-E-103* 

Unplanned Release 

A large irregular shaped area 

established in1999 after large 

contamination areas were interim 

stabilized. It is a combination of 

windblown, spot, and liquid 

contamination from PUREX 

Complex operations.  

Potential for shallow vadose zone contamination over the entire 

site area with the potential for partial-thickness vadose zone 

contamination in areas where specific releases of liquid 

contamination have been identified based on the following: Nature 

of site contamination from multiple releases of airborne 

contamination over a long operational period makes it unlikely 

that contaminants migrated from these releases migrated deeper 

than 4.6 m (15 ft) bgs. The release of liquid associated with 

Deep Bed Filter #1 has the potential based on the depth of the 

structure extending below 4.6 m (15 ft) bgs and the volume 

released, but it is uncertain if contamination has migrated 

vertically to groundwater. 

200-E-107  A large irregular shaped area 

with windblown contamination 

of surface soil from PUREX 

operations, primarily stack 

releases. 

Potential for only shallow vadose zone contamination based on 

the following: Nature of site contamination (airborne radioactive 

contamination, mostly stack releases spread over many years) 

makes it unlikely that contaminants migrated to groundwater; no 

documented liquid release.  

200-E-189 

Neutralization Tank 

The 216-A-TK-1 Neutralization 

Tank that received condensate 

from the PUREX 291A stack. 

Potential for partial-thickness vadose zone contamination based 

on the following: Portions of the site are constructed >4.6 m (15 ft) 

bgs; no documented liquid release. 

200-E-190 Catch 

Tank 

The 216-A-TK-1 Catch Tank that 

received condensate and 

sampling pit waste associated 

with the PUREX 291A stack. 

Potential for partial-thickness vadose zone contamination based 

on the following: Entire site is constructed >4.6 m (15 ft) bgs; no 

documented liquid release. 

200-E-194-PL 

Radioactive 

Process Sewer 

Inactive buried pipeline that 

carried PUREX East Crane 

Maintenance Platform floor, 

decontamination sink, and 

ventilation room steam 

condensate drainage to the 

216-A-32 Crib. 

Potential for only shallow vadose zone contamination based on 

the following: Entire site is constructed <4.6 m (15 ft) bgs; no 

documented liquid release. 

200-E-224-PL 

Radioactive 

Process Sewer 

Two inactive buried pipelines 

that connected the 241-A-151 

Diversion Box to the 

241-A-302A Catch Tank. 

Potential for partial-thickness vadose zone contamination based 

on the following: Portions of the site are constructed >4.6 m (15 ft) 

bgs; no documented liquid release. 

200-E-242-PL 

Radioactive 

Process Sewer 

Inactive buried pipeline that 

carried PUREX process 

condensate leakage from the 

216A5A Proportional Sampler 

Pit #4 floor drain to the 216-A-15 

French Drain. 

Potential for partial-thickness vadose zone contamination based 

on the following: Entire site is constructed >4.6 m (15 ft) bgs; no 

documented liquid release. 

200-E-266-PL 

Radioactive 

Process Sewer 

Inactive buried pipeline that 

carried steam condensate and 

equipment leakage from Trap 

Pit #1 to the 216-A-11 French 

Drain. 

Potential for partial-thickness vadose zone contamination based 

on the following: Entire site is constructed >4.6 m (15 ft) bgs; no 

documented liquid release. 

200-E-267-PL 

Radioactive 

Process Sewer 

Inactive buried pipeline that 

carried steam condensate and 

equipment leakage form 

PUREX Trap Pit #3 to the 

216-A-12 French Drain. 

Potential for only shallow vadose zone contamination based on 

the following: Entire site is constructed <4.6 m (15 ft) bgs; no 

documented liquid release. 



DOE/RL-2020-27, DRAFT A 
SEPTEMBER 2020 

 

3-15 

Table 3-3. Summary of 200-CP-1 OU Waste Sites 

Waste Site Waste Site Description Current Waste Site Understanding 

200-E-268-PL 

Radioactive 

Process Sewer 

Inactive buried pipeline that 

carried steam condensate, storm 

water and equipment leakage 

from the bottom of the PUREX 

Vacuum Cleaner Filter Pit to the 

216-A-14 French Drain. 

Potential for partial-thickness vadose zone contamination based 

on the following: Portions of the site are constructed >4.6 m (15 ft) 

bgs; no documented liquid release. 

200-E-269-PL 

Radioactive 

Process Sewer 

Inactive buried pipeline that 

carried bearing coolant waste 

from the 291A stack electrical 

exhaust fans to the 216-A-33 

French Drain. 

Potential for only shallow vadose zone contamination based on 

the following: Entire site is constructed <4.6 m (15 ft) bgs; no 

documented liquid release. 

200-E-272-PL 

Radioactive 

Process Sewer 

Inactive buried pipeline that 

carried seal water from two air 

sampler vacuum pumps in the 

PUREX sample gallery to the 

216-A-13 French Drain and later 

the 216-A-35 French Drain. 

Potential for partial-thickness vadose zone contamination based 

on the following: Entire site is constructed >4.6 m (15 ft) bgs; no 

documented liquid release. 

200-E-273-PL 

Radioactive 

Process Sewer 

Inactive buried pipeline that 

carried seal water from two air 

sampler vacuum pumps in the 

PUREX sample gallery to the 

PUREX Cooling Water Header 

pipeline (200-E-271-PL) and the 

216-A-13 French Drain. 

Potential for only shallow vadose zone contamination based on 

the following: Entire site is constructed <4.6 m (15 ft) bgs; no 

documented liquid release. 

200-E-303* 

Unplanned Release 

UPR of acidic liquid (flush water 

and rinsate contaminated with 

dilute nitric acid) from an 

above-ground pipeline. 

Potential for only shallow vadose zone contamination based on 

the following: low volume liquid release (drips). 

202-A Process 

Unit/Plant 

Deactivated PUREX facility. Process unit is described with the PUREX Complex 

(Section 3.4.2). 

216-A-2 Crib Inactive crib that received liquid 

organic waste from the 202A 

Canyon. 

Potential for partial-thickness vadose zone contamination based 

on the following: Site received 230,000 L (61,000 gal) of liquid 

waste (<0.5 pore volumes); portions of the site are constructed 

>4.6 m (15 ft) bgs; Am-241, Cs-137, I-129, Pu-238, Pu-239/240, 

Sr-90, Tc-99, U-233/234, U-235, U-238, and nitrate above 

screening levels detected in boreholes C5515, C5570, and 

299-E24-53. 

216-A-4 Crib Inactive crib that received liquid 

waste from the PUREX 

laboratory cell drain, 241-A-151 

Diversion box drain, and 

291A001 Stack.  

Potential for full-thickness vadose zone contamination based on 

the following: Site received 6.2 million L (1.64 million gal) of 

liquid waste (>0.5 pore volumes); Am-241, Cs-137, Eu-154, I-129, 

Pu-238, Pu-239/240, Sr-90, Tc-99, U-233/234, U-238, and nitrate 

above screening levels detected in boreholes C4560, C4671, 

299-E24-23, and 299-E24-54. Gross alpha, I-129, nitrate, tritium, 

and uranium, detected above MCLs at well 299-E24-23 from 2007 

to 2018 (HEIS), may be associated with other waste sites. 

216-A-5 Crib Inactive crib that received 

PUREX acidic process 

condensate via the 200-E-58 

Neutralization Tank.  

Potential for full-thickness vadose zone contamination based on 

the following: Site received 1.63 billion L (4.31 billion gal) of 

liquid waste (>0.5 pore volumes); Cs-137, Sr-90, and other 

radionuclides above screening levels detected in borehole C6552; 

potential contributor to groundwater contamination.  
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Table 3-3. Summary of 200-CP-1 OU Waste Sites 

Waste Site Waste Site Description Current Waste Site Understanding 

216-A-11 

French Drain 

Inactive french drain that 

received steam condensate from 

coils of process vessels and 

leakage from the cover lid of the 

PUREX Trap Pit #1. 

Potential for full-thickness vadose zone contamination based on 

the following: Site received 100,000 L (26,400 gal) of liquid waste 

(>0.5 pore volumes).  

216-A-12 

French Drain 

Inactive french drain that 

received steam condensate from 

process vessel coils via Trap 

Pit #3, equipment leakage, and 

rain water leakage. 

Potential for full-thickness vadose zone contamination based on 

the following: Site received 100,000 L (26,400 gal) of low 

inventory liquid waste (>0.5 pore volumes) at a discharge depth of 

10 m (33 ft) bgs. 

216-A-13 

French Drain 

Inactive french drain that 

received seal water from two air 

sampler vacuum pumps in the 

PUREX sample gallery. 

Potential for partial-thickness vadose zone contamination based 

on the following: Site received 10,000 L (2,640 gal) of low 

inventory liquid waste (<0.5 pore volumes) at a discharge depth of 

5.5 m (18 ft) bgs. 

216-A-14 

French Drain 

Inactive french drain that 

received steam condensate, storm 

water, and equipment leakage 

from the bottom of the Vacuum 

Cleaner Filter Pit. 

Potential for partial-thickness vadose zone contamination based 

on the following: Site received 1,000 L (264 gal) of low inventory 

liquid waste (<0.5 pore volumes) at a discharge depth of 8.8 m 

(29 ft) bgs. 

216-A-15 

French Drain 

Inactive french drain that 

received PUREX process 

condensate leakage from the 

216A5A Proportional Sampler 

Pit #4 floor drain. 

Potential for full-thickness vadose zone contamination based on 

the following: Site may have received 10 million L (2.64 million 

gal) of low inventory liquid waste (>0.5 pore volumes) at a 

discharge depth of 10.2 m (33.5 ft) bgs. The french drain received 

drainage from leakage collected by the Sampler Pit #4 floor drain. 

Based on this construction and purpose, the discharge volume 

estimate is thought to be high. No historical process records have 

been identified to verify the actual discharge volume. 

216-A-21 Crib Inactive crib that received 293-A 

sump waste, 202A laboratory cell 

drainage, and 291A stack 

drainage. 

Potential for full-thickness vadose zone contamination based on 

the following: Site received 7.8 million L (2.1 million gal) of 

liquid waste (>0.5 pore volumes); C-14, Cs-137, Sr-90, U-238, and 

nitrate above screening levels detected in borehole C5571. 

216-A-22 Crib Inactive crib that received UNH 

Truck Apron Drain, 203A Acid 

Pump House Sump waste, and 

203A Tank Farm condensate. 

Potential for partial-thickness vadose zone contamination based 

on the following: Site received 10,000 L (2,640 gal) of liquid 

waste (<0.5 pore volumes of liquid discharged). 

216-A-28 Crib Inactive crib that received liquid 

waste from the 203A Acid Pump 

House sumps and heating coil 

condensate from the 

above-ground UNH tanks north 

of 203A. 

Potential for partial-thickness vadose zone contamination based 

on the following: Site received 30,000 L (8,000 gal) of liquid 

waste (<0.5 pore volumes). Discharge depth was 1.2 to 1.8 m (4 to 

6 ft bgs). 

216-A-32 Crib Inactive crib that received 

PUREX East Crane Maintenance 

Platform floor, decontamination 

sink, and ventilation room steam 

condensate drainage.  

Potential for partial-thickness vadose zone contamination based 

on the following: Site received 4,000 L (1,000 gal) up to 

250,000 L (66,000 gal) of liquid waste (<0.5 pore volumes); entire 

site is >4.6 m (15 ft) bgs. 

216-A-33* 

French Drain 

Inactive french drain that 

received bearing coolant waste 

from the 291A stack electrical 

exhaust fans.  

Potential for full-thickness vadose zone contamination based on 

the following: Unknown volume of liquid waste disposed. 
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Waste Site Waste Site Description Current Waste Site Understanding 

216-A-35 

French Drain 

Inactive french drain that 

received seal water from two air 

sampler vacuum pumps in the 

sample gallery of the 202A 

Canyon.  

Potential for partial-thickness vadose zone contamination based 

on the following: Site received 10,000 L (2,640 gal) of low 

inventory liquid waste (<0.5 pore volumes) at a discharge depth of 

4.9 m (16 ft) bgs. 

218-E-14 

Storage Tunnel 

No. 1 

A concrete and wood timber 

tunnel covered with soil used to 

store contaminated process 

equipment and components. 

Potential for partial-thickness vadose zone contamination based 

on the following: The vast majority of the site is constructed 

>4.6 m (15 ft) bgs; no documented liquid release. 

218-E-15 

Storage Tunnel 

No. 2 

A steel arch-shaped tunnel 

covered with soil used to store 

contaminated process equipment, 

components, and debris. 

Potential for partial-thickness vadose zone contamination based 

on the following: The vast majority of the site is constructed 

>4.6 m (15 ft) bgs; no documented liquid release. 

241-A-151 

Diversion Box 

A diversion box that routed 

process and contamination waste 

including high-activity and 

low-level waste from the 

202A Canyon to the 241-A Tank 

Farms.  

Potential for only shallow vadose zone contamination based on 

the following: Based on process knowledge, the level of 

radiological contamination (beta emitters) on the concrete interior 

is expected to be high. Based on the limited liquid volume and 

diversion box construction, there is no potential release to soil 

>4.6 m (15 ft) bgs; no documented liquid release. 

241-A-302A 

Catch Tank 

Direct buried, inactive carbon 

steel tank that received drainage 

from the 241-A-151 Diversion 

Box. 

Potential for partial-thickness vadose zone contamination based 

on the following: Portions of the site are constructed >4.6 m 

(15 ft) bgs; no documented liquid release. 

2607-EE* 

Septic System 

Inactive septic tank and associate 

drainfield; received sanitary 

wastewater and sewage from 

1956 to 1993.  

Potential for full-thickness vadose zone contamination based on 

the following: Site received unknown discharge volume, but based 

on a 37-year operational life, it would only require 320 L/d 

(85 gal/d) to exceed 0.5 pore volumes. 

UPR-200-E-17* 

(UPR-Liquid) 

UPR of contaminated liquid from 

failure of the 216-A-22 inlet 

pipe, which resulted in uranium 

contaminated soil. It likely 

occurred in 1958.  

Potential for partial-thickness vadose zone contamination based 

on the following: Unknown volume of liquid waste released, but 

total discharge to the 216-A-22 Crib was only 9,800 L (2,600 gal). 

UPR-200-E-28 

(UPR-Solid) 

UPR of low-level speck 

contamination in 1961. A coil 

failure in Trap Pit #2 that 

allowed the emission of solid 

fission product.  

Potential for only shallow vadose zone contamination based on 

the following: Release was of solid fission products to the ground 

surface. 

UPR-200-E-35 

(UPR-Solid) 

UPR contains broken pieces of 

contaminated concrete from a 

pipe trench encasement left in 

place and buried following repair 

of a buried pipe in 1966. 

Potential for only shallow vadose zone contamination based on 

the following: Release was of solid waste; burial depth may have 

been 2.4 m (8 ft) bgs.  

UPR-200-E-39 

(UPR-Liquid) 

UPR from a spill in 1968 of 

ammonia scrubber liquid waste 

containing fission products 

around the 216-A-36B Crib 

sampling shack (295A). 

Potential for only shallow vadose zone contamination based on 

the following: Site received an estimated 1,520 L (400 gal) of 

liquid waste over a 60 m2 (650 ft2) area; release was at the ground 

surface. 
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UPR-200-E-96* 

(UPR-Solid and 

Steam) 

UPR consisted of multiple 

low-level radioactive particles 

from the 291A stack and 

contaminated steam release from 

241-A-151 Diversion Box. 

Potential for only shallow vadose zone contamination based on 

the following: Contamination was of solid particles to the ground 

surface and steam released to the general area. 

*Pore volume not calculated because liquid volume discharged or waste site footprint was uncertain or not applicable. 

bgs = below ground surface 

HEIS = Hanford Environmental Information System 

MCL = maximum contaminant level 

OU = operable unit 

PUREX = plutonium uranium extraction  

UNH = uranyl nitrate hexahydrate 

UPR = unplanned release 

 1 

3.4.2 Nature and Extent of Contamination for PUREX Complex 2 

This section summarizes the current understanding of the nature and extent of contamination 3 

PUREX Complex structures to support preliminary CSM development, data needs identification, risk 4 

assessment, and cleanup action evaluation. To facilitate the evaluation and understanding of the 5 

PUREX Complex, discrete parts of 202A Canyon and the associated Tier 1 structures are discussed as 6 

separate areas. Each area is described in detail in a scoping summary in Appendix D of this work plan. 7 

The extent of contamination for each area within the PUREX Complex is summarized in Table 3-4 based 8 

on the information presented in Appendix D, and includes the following: 9 

 Depth of the structure/area bgs 10 

 Presence of radiological and/or chemical contamination 11 

 Historical and/or current spills/leaks 12 

 Deactivation activities, if they are relevant to the current state/condition of a structure/area (e.g., the 13 

extent to which contaminated material was removed from the area during deactivation)  14 

The 202A Canyon is a heavily shielded building with thick concrete walls and floor. Releases occurred 15 

within process cells and galleries that occurred during changes in equipment and piping configuration. 16 

Leaks occurred within and between areas of the building; however, there is no evidence that 17 

contamination was released through the structure to the surrounding soil. Releases to the environment that 18 

occurred during operations or after deactivation are generally associated with structures and equipment 19 

outside of the canyon building, such as the ventilation system, the diversion box, and liquid waste 20 

handling systems. Known releases are documented as UPRs in WIDS and are addressed in Section 3.4.1 21 

or as part of the RI/FS process for another OU where appropriate. Some structures, such as the 22 

241-A-151 Diversion Box, are also identified as waste sites in WIDS. These structures are addressed in 23 

Section 3.4.1.  24 
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Table 3-4. Summary of PUREX Complex Areas 

Area Area Description Current Area Understanding 

A, B, and C Cells This area is below the Canyon deck and is both 

above and below ground surface, extending from 

1.7 m (5.5 ft) abovegrade through the shallow 

zone to 10 m (34 ft) bgs. The A, B, and C Cells 

were used to dissolve irradiated fuel.  

The A, B, and C Cells contain radiological and 

chemical contamination. The vessels in the A, B, 

and C Cells were flushed and pumped/jetted to a 

minimum heel during deactivation. The B Cell 

sump overflowed onto the B Cell floor and leaked 

to the Storage Gallery floor via an expansion 

joint. There is no evidence of a release of 

contamination to soil.   

D Cell This area is below the Canyon deck and is both 

above and below ground surface, extending from 

1.7 m (5.5 ft) abovegrade through the shallow 

zone to 10 m (34 ft) bgs. D Cell was used in the 

Metal Dissolution and Feed Preparation process to 

store in-process solutions.  

The D Cell contains radiological and chemical 

contamination, including general hazards*. The 

vessels in D Cell were flushed and pumped/jetted 

to a minimum heel during deactivation. There is 

no evidence of a release of contamination to soil.   

E Cell This area is below the Canyon deck and is both 

above and below ground surface, extending from 

1.7 m (5.5 ft) abovegrade through the shallow 

zone to 10 m (34 ft) bgs. E Cell supported the 

Metal Dissolution and Feed Preparation process.  

E Cell contains radiological and chemical 

contamination, including general hazards*. The 

vessels in E Cell were flushed and pumped/jetted 

to a minimum heel during deactivation. A process 

leak in 1986 caused corrosion of the concrete 

floor, and the damaged floor was scabbled and 

repaired. There is no evidence of a release of 

contamination to soil.   

F Cell This area is below the Canyon deck and is both 

above and below ground surface, extending from 

1.7 m (5.5 ft) abovegrade through the shallow 

zone to 10 m (34 ft) bgs. F Cell was used for 

Waste Concentration and Treatment, Dissolver 

Offgas Treatment, and Acid Recovery systems.  

F Cell contains radiological and chemical 

contamination, including general hazards*. The 

vessels in F Cell were flushed and pumped/jetted 

to a minimum heel during deactivation. Scabbled 

concrete from E Cell was put in a skip and placed 

in F Cell. There is no evidence of a release of 

contamination to soil.   

G Cell This area is below the Canyon deck and is both 

above and below ground surface, extending from 

1.7 m (5.5 ft) abovegrade through the shallow 

zone to 10 m (34 ft) bgs. G Cell was used for 

Organic Recovery to clean, wash, and store the 

spent organic solvent used in the solvent 

extraction process columns in H, J, and L Cells.  

G Cell contains radiological and chemical 

contamination, including general hazards*. The 

vessels in G Cell were flushed and pumped/jetted 

to a minimum heel during deactivation. There is 

no evidence of a release of contamination to soil.   

H Cell This area is below the Canyon deck and is both 

above and below ground surface, extending from 

1.7 m (5.5 ft) abovegrade through the shallow 

zone to 10 m (34 ft) bgs. H Cell was part of the 

First Decontamination and Partition Cycle and the 

Backcycle Waste system.  

H Cell contains radiological and chemical 

contamination, including general hazards*. The 

vessels in H Cell were flushed and pumped/jetted 

to a minimum heel during deactivation. There is 

no evidence of a release of contamination to soil.   

J Cell This area is below the Canyon deck and is both 

above and below ground surface, extending from 

1.7 m (5.5 ft) abovegrade through the shallow 

zone to 10 m (34 ft) bgs. J Cell was used for the 

First Decontamination and Partition Cycle, the 

Neptunium Cycle, and the Backcycle Waste 

system.  

J Cell contains radiological and chemical 

contamination, including general hazards*. The 

vessels in J Cell were flushed and pumped/jetted 

to a minimum heel during deactivation. There is 

no evidence of a release of contamination to soil.   
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Area Area Description Current Area Understanding 

K Cell This area is below the Canyon deck and is both 

above and below ground surface, extending from 

1.7 m (5.5 ft) abovegrade through the shallow 

zone to 10 m (34 ft) bgs. Equipment in K Cell was 

used for separation and purification of uranium 

product in the Uranium Cycles.  

K Cell contains radiological and chemical 

contamination, including general hazards*. The 

vessels in K Cell were flushed and pumped/jetted 

to a minimum heel during deactivation. A liquid 

spill occurred in 1962 that contaminated the 

K Cell floor and the PR room. There is no 

evidence of a release of contamination to soil.   

L Cell This area is below the Canyon deck and is both 

above and below ground surface, extending from 

1.7 m (5.5 ft) abovegrade through the shallow 

zone to 10 m (34 ft) bgs. L Cell contained the 

Plutonium Cycles for purification and 

concentration of the plutonium product.  

L Cell contains radiological and chemical 

contamination, including general hazards*. The 

vessels in L Cell were flushed and pumped/jetted 

to a minimum heel during deactivation. An 

equipment leak in 1958 spread through L Cell and 

into other parts of the building and left sludge on 

the L Cell floor near the sump. There is no 

evidence of a release of contamination to soil.   

M Cell, Pool Cell, 

Hot Shop 

This area is both above and below ground surface, 

extending from 2.0 m (6.6 ft) abovegrade through 

the shallow zone to 10.6 m (34.7) ft bgs. M Cell 

was used for equipment decontamination and 

storage. The Pool Cell was used to store failed or 

unused canyon equipment but did not store liquid 

or perform decontamination. The Hot Shop was 

used to perform maintenance activities of the 

canyon equipment.   

All three areas contain radiological and chemical 

contamination, including general hazards*. The 

vessels in M Cell and the Hot Shop (no vessels in 

the Pool Cell) were flushed and pumped/jetted to 

a minimum heel. There is no evidence of a release 

of contamination to soil.   

N Cell This area is entirely below ground surface, 

extending from 3.0 m (9.9 ft) bgs in the shallow 

zone to 10.6 m (34.7 ft) bgs. N Cell was originally 

used for plutonium product purification by ion 

exchange but was modified in the late 1970s and 

early 1980s to provide an area for conversion of 

plutonium nitrate solution to plutonium powder.  

N Cell contains radiological and chemical 

contamination, including general hazards*. 

During deactivation, all gloveboxes were 

deactivated and sealed and process lines to the 

gloveboxes were blanked or isolated. During the 

S&M entry in 2019, the second floor of N Cell 

was found to have migrating contamination 

encroaching on the tour path that was 

subsequently decontaminated. There is no 

evidence of a release of contamination to soil.   

Q Cell This area is both above and below ground surface, 

extending from 2.9 m (9.5 ft) abovegrade through 

the shallow zone to 10 m (34 ft) bgs. Q Cell was 

used for neptunium processing.  

Q Cell contains radiological and chemical 

contamination, including general hazards*. The 

vessels in Q Cell were flushed and pumped/jetted 

to a minimum heel during deactivation. Oil leaks 

from equipment, falling ceiling tiles, and 

low-level surface contamination with some floor 

dust/debris were observed during the 2017 S&M 

entry. There is no evidence of a release of 

contamination to soil.   

PR Room, 

PR Corridor 

This area is entirely below ground surface, 

extending from 2.9 m (9.5 ft) bgs in the shallow 

zone to 10.6 m (34.7 ft) bgs. The PR Room was 

used for loading containers with plutonium nitrate 

solution via loadout gloveboxes and for sampling 

the solution prior to transfer. The PR Corridor 

provided access to Q Cell, the PR Room, N Cell, 

R Cell, and Hot Shop. During operations, the 

PR Corridor also provided temporary storage for 

full PR cans and supported shipment of plutonium 

oxide.  

The PR Room and PR Corridor contain 

radiological and chemical contamination, 

including general hazards*. The vessels in the 

PR Room were flushed and pumped/jetted to a 

minimum heel during deactivation. Additionally, 

gloves were removed, gloveports were sealed, and 

internal surfaces of the gloveboxes and hoods 

were painted to affix contamination during 

deactivation. During the S&M entry in 2012, high 

alpha contamination levels inside a hood were 

observed. There is no evidence of a release of 

contamination to soil.    
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Air Tunnel This area is entirely below ground surface, in the 

deep zone. It runs the length of the canyon and 

extends from 8.4 to 10.7 m (27.5 to 35 ft) bgs. Air 

from the process cells was drawn through the Air 

Tunnel and routed into the 291A ventilation 

system.    

The Air Tunnel contains radiological and 

chemical contamination. There is no evidence of a 

release of contamination to soil. The Air Tunnel is 

currently active.  

Cranes, Crane Cab 

Gallery, and 

Maintenance 

Platforms 

This area is entirely above ground surface, 

extending from 7.5 to 19 m (24.5 to 63.2 ft) 

abovegrade. The Crane Cab Gallery is in the 

Upper Canyon of the 202A Building and 

functioned as a concrete-shielded cabway for the 

cranes running the length of the gallery.  

The cranes, Crane Cab Gallery, and Maintenance 

Platforms contain radiological and chemical 

contamination. The cranes contain general 

hazards*. There is no evidence of a release of 

contamination to soil.   

Canyon Deck This area is entirely above ground surface. The 

Canyon Deck sits at 2.6 m (8.5 ft) abovegrade, 

and the associated airspace extends to 19 m (63.2 

ft) abovegrade. The floor of the Canyon Deck is 

formed by the top surface of concrete cover 

blocks that provided access to the process cells 

and Hot Pipe Trench.  

The Canyon Deck contains radiological and 

chemical contamination. Waste boxes remaining 

from deactivation are present on the deck. There 

is no evidence of a release of contamination to 

soil.   

East Mezzanine 

Support Rooms 

This area is entirely above ground surface, 

extending from 3.8 to 7.5 m (12.5 to 24.5 ft) 

abovegrade. The EMSRs supported ECMP and 

Railroad Tunnel work.  

The EMSRs contain radiological and chemical 

contamination. The east switchgear room also 

contains general hazards*. There is no evidence 

of a release of contamination to soil.   

Railroad Tunnel  This area is both above and below ground surface, 

extending from 2.7 m (9 ft) abovegrade into the 

shallow zone to 4.6 m (15 ft) bgs. The Railroad 

Tunnel extends perpendicularly through the 202A 

Building and leads to two water-fillable shielding 

doors south of the 202A Building, which are the 

entrances to Storage Tunnels 1 and 2 (waste sites 

218-E-14 and 218-E-15 in Table 3-3). During 

operation, lead shielded cask cars delivered 

irradiated fuel to the 202A Canyon. The exterior 

area north of the entrance to the Railroad Tunnel 

is known as the Railroad Cut and is addressed as 

waste site 200-E-44. 

The Railroad Tunnel contains radiological and 

chemical contamination. Floor drains within the 

Railroad Tunnel enabled liquids from cask car 

leaks and decontamination activities to be routed 

to liquid waste disposal sites.    

Hot Pipe Trench This area is below the Canyon deck and is both 

above and below ground surface, extending from 

1.8 m (6 ft) abovegrade through the shallow zone 

to 7.5 m (24.5 ft) bgs. It stretches the length of the 

Canyon along the south side of the process cells. 

The Hot Pipe Trench contains an array of pipe 

headers connecting the cells that permitted 

intercell solution transfers. The Hot Pipe Trench is 

located below the Canyon Deck and is accessed 

by lifting cover blocks.  

The Hot Pipe Trench is expected to contain 

radiological and chemical contamination. Pipes 

were flushed and blanked during deactivation and 

are not expected to contain process solution. 

There is no evidence of a release of contamination 

to soil.   
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P&O Gallery This area is entirely above ground surface, 

extending from 1.2 to 6.8 m (4 to 22.3 ft) 

abovegrade The gallery contained instrument 

transmitter racks, electrical distribution motor 

control centers, steam and cooling water supply 

and distribution lines, and piping and associated 

control valves for transferring nonradioactive 

solutions. 

The P&O Gallery contains radiological and 

chemical contamination, including general 

hazards*. The vessels in the P&O Gallery were 

flushed and pumped/jetted to a minimum heel, 

and piping was flushed, drained, and 

decontaminated during deactivation. Steam, 

water, and fire lines were drained using their 

existing low points. Valves were verified closed 

nearest to their connection to the canyon wall. 

There is no evidence of a release of contamination 

to soil.   

Sample Gallery This area is both above and below ground surface, 

extending from 0.7 m (2.3 ft) abovegrade into the 

shallow zone to 2.4 m (8 ft) bgs. The Sample 

Gallery contains piping and samplers used to 

collect liquid samples from process cell vessels.   

The Sample Gallery contains radiological and 

chemical contamination, including general 

hazards*. There is no evidence of a release of 

contamination to soil.   

Slug Storage Basin This area is both above and below ground surface, 

extending from 2.6 m (8.5 ft) abovegrade into the 

shallow zone to 2.6 m (8.5 ft) bgs. The Slug 

Storage Basin was used for temporary storage of 

buckets of aluminum-clad fuel from Hanford Site 

reactors.  

The Slug Storage Basin contains radiological and 

chemical contamination, including general 

hazards*. During deactivation, the water was 

drained to a minimum heel and the floor was 

covered with polymeric barrier system. After the 

basin was drained, it was used for storage of 

debris from the Canyon Deck. There is no 

evidence of a release of contamination to soil.   

Storage Gallery, 

PIV Room, and the 

Tomb 

This area is both above and below ground surface. 

The Storage Gallery and PIV Room are entirely 

below ground surface, extending from 2.9 m 

(9.5 ft) bgs through the shallow zone to 10.6 m 

(34.7 ft) bgs. The Tomb extends from 2.6 m 

(8.5 ft) abovegrade through the shallow zone to 

10.7 m (35 ft) bgs. The Storage Gallery was 

primarily used to store dry chemicals, spare 

equipment, and supplies. The PIV Room 

contained the PIV frequency motor alternator sets, 

the central control for the in-plant private 

telephone system and intercom, and the 

instrument racks that serviced all criticality alarm 

detectors for PUREX. Three large rooms under 

the Railroad Tunnel floor and adjacent to the 

Storage Gallery comprise what is called “the 

Tomb.” The Tomb was used to access the 

Railroad Tunnel floor drain piping and catch tank.  

The Storage Gallery, PIV Room, and Tomb 

contain radiological and chemical contamination, 

including general hazards*. Contamination was 

noted on the floor at an expansion joint during 

2016 and 2017 S&M entries. New concrete debris 

from the ceiling was found on the floor during the 

2019 S&M entry, which suggests possible 

structural degradation. There is no evidence of a 

release of contamination to soil.   

White Room, 

Canyon Lobby, 

Storage Area 

This area is entirely above ground surface, 

extending from 1.2 to 6.8 m (4 to 22.3) ft 

abovegrade. The White Room (identified by white 

paint used to fix contamination) is an extension of 

the P&O Gallery containing instrumentation 

racks, steam jets, and nonradioactive chemical 

tanks and addition lines for R Cell. The Canyon 

Lobby contained a nondestructive assay station to 

determine if glovebox waste required disposal as 

TRU waste. The Storage Area was used as a 

temporary storage space for radioactive waste 

boxes, which were removed during deactivation.  

The White Room, Canyon Lobby, and Storage 

Area contain radiological and chemical 

contamination, including general hazards*. The 

vessels in the White Room were flushed and 

pumped/jetted to a minimum heel during 

deactivation. There is no evidence of a release of 

contamination to soil.   
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202A417 Steam 

Condensate Pump 

Pit 

This structure is entirely below ground surface, 

extending from ground surface, through the 

shallow zone to 9.4 m (31 ft) bgs. 202A417 is an 

underground caisson and a catch tank that served 

as a pump/sample pit for the PUREX steam 

condensate bypass line.  

The tank contains approximately 600 gal of 

residual liquids. The structure contains 

radiological and chemical contamination, 

including general hazards*. There was a 

documented leak to the vadose zone in 1993 that 

is currently identified as waste site 200-E-67 (see 

Table 3-3).  

204A U Cell This structure is entirely below ground surface, 

extending from 0.5 m (1.5 ft) bgs through the 

shallow zone to 10.6 m (34.7) ft bgs. U Cell 

supported the 206A Vacuum Acid Fractionator 

Building to recover nitric acid from aqueous waste 

streams. It has removable roof cover blocks that 

allowed equipment to be removed.  

U Cell contains radiological and chemical 

contamination, including general hazards*. 

The vessels in U Cell were flushed and 

pumped/jetted to a minimum heel during 

deactivation. Fixed contamination is present on 

the exterior surface of the cover blocks. There is 

no evidence of a release of contamination to soil.   

206A Vacuum Acid 

Fractionator 

Building 

This structure is both above and below ground 

surface, extending from 13.9 m (45.5) ft 

abovegrade into the shallow zone to 3 m 

(10 ft) bgs. The 206A Vacuum Acid Fractionator 

Building housed equipment that concentrated 

nitric acid recovered from PUREX and 224U.  

The 206A Building contains radiological and 

chemical contamination, including general 

hazards*. A deteriorated seal between cover 

blocks of the lower roof was documented and 

mitigated in 1996. During deactivation, vessels 

were flushed and pumped/jetted to a minimum 

heel. There is no evidence of a release of 

contamination to soil.   

276A R Cell This structure is both above and below ground 

surface, extending from 1.6 m (5.3 ft) abovegrade 

through the shallow zone to 10.6 m (34.7 ft) bgs. 

R Cell supported the purification of uranium in 

the Final Uranium Cycle. It has removable roof 

cover blocks.  

R Cell contains radiological and chemical 

contamination, including general hazards*. The 

vessels in R Cell were flushed and pumped/jetted 

to a minimum heel during deactivation. There is 

no evidence of a release of contamination to soil.   

291A Ventilation 

System: Air duct 

from 202A to Deep 

Bed Filter No. 1 

This structure is entirely below ground surface, 

beginning in the deep zone 8.2 to 9.9 m (26.8 to 

32.5 ft) bgs at 202A rising into the shallow zone 

to 6.6 to 14.6 ft bgs at Deep Bed Filter No. 1. Air 

was routed from the Air Tunnel inside the 

202A Building to the ventilation system through 

this duct. 

The air duct contains radiological and chemical 

contamination. There is no evidence of a release 

of contamination to soil. The duct is currently 

active.  

291 Ventilation 

System: Deep Bed 

Filter No. 1 and air 

bypass duct to 

291AF Deep Bed 

Filter No. 2 

This structure is entirely below ground surface, 

primarily in the shallow zone. Deep Bed Filter 

No. 1 extends from 1 to 5 m (3.3 to 16.3 ft) bgs 

and the air bypass duct extends from 1.2 to 3.7 m 

(4 to 12 ft) bgs. Air was routed from the 

202A Building through an air duct to Deep Bed 

Filter No. 1 to remove particulates from the air 

stream.  

Deep Bed Filter No. 1 and the air bypass duct 

contain radiological and chemical contamination. 

Deep Bed Filter No. 1 was partially submerged by 

water in 1991 from a line break in the 

293A Building. Contaminated water was pumped 

from the filter in 1991 and 1992, although some 

leaked in to the surrounding soil, resulting in 

UPR 200-E-54, which has been consolidated into 

the larger 200-E-103 waste site (see Table 3-3). 

The air bypass duct is currently active.  

291A Ventilation 

System: 291AF 

Deep Bed Filter 

No. 2 and air duct to 

291AE No. 4 Filter 

Building  

This structure is entirely below ground surface, 

primarily in the shallow zone. Deep Bed Filter 

No. 2 extends from 1.2 to 5.2 m (4 to 17 ft) bgs 

and the air duct extends from 1.2 to 3.7 m (4 to 

12 ft) bgs. Air from the 202A Building was routed 

through Deep Bed Filter No. 2 to remove 

particulates from the air stream.  

Deep Bed Filter No. 2 and the air bypass duct 

contain radiological and chemical contamination. 

There is no evidence of a release of contamination 

to soil. Deep Bed Filter No. 2 and the air duct to 

291AE are currently active.  
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Table 3-4. Summary of PUREX Complex Areas 

Area Area Description Current Area Understanding 

291A Ventilation 

System: 291AE 

No. 4 Filter 

Building and air 

duct to 291A Fan 

Control House 

The 291AE No. 4 Filter Building is entirely above 

ground surface, extending to a height of 5.2 m 

(17 ft). The air duct is entirely below ground 

surface in the shallow zone, extending from 1.5 to 

4 m (5 to 13) ft bgs. Outlet air from Deep Bed 

Filter No. 2 is pulled through an array of HEPA 

filters in the 291AE No. 4 Filter Building.   

The 291AE No. 4 Filter Building and air duct 

contain radiological and chemical contamination, 

including general hazards*. The air duct was 

flooded in 1991 in the same event that submerged 

and leached radionuclides from Deep Bed Filter 

No.1. Any releases of contamination to soil is 

addressed by UPR 200-E-54, which has been 

consolidated into the larger 200-E-103 waste site 

(see Table 3-3). The air duct was cleaned in 1991 

to reduce the potential for airborne release of 

radionuclides via the 291A001 stack. The 291AE 

No. 4 Filter Building and air duct to the 291A Fan 

Control House are currently active. 

291A Ventilation 

System: 291A Fan 

Control House and 

air duct to 291A001 

main exhaust stack 

The 291A Fan Control House is entirely above 

ground surface, extending to a height of 4.3 m 

(14 ft) abovegrade. The air duct is entirely below 

ground surface in the shallow zone, extending 

from ground surface to 2.4 m (8 ft) bgs. The 

exhaust fans move air through the duct to the 

291A001 stack.  

The 291A Fan Control House and air duct 

contains radiological and chemical contamination, 

including general hazards*. There is no evidence 

of a release of contamination to soil. The electric 

exhaust fans are currently active. 

291A Ventilation 

System: 291A001 

main exhaust stack 

This structure is both above and below ground 

surface, extending from 61 m (200 ft) abovegrade 

into the shallow zone to 2.6 m (8.5 ft) bgs. 

The stack contains radiological and chemical 

contamination. There is no evidence of a release 

of contamination to soil in the subsurface. 

Airborne releases from the stack contributed to 

the UPRs 200-E-103, 200-E-107, and 

UPR-200-E-96 waste site (see Table 3-3).  

291AK Tunnel 

Spray Enclosure and 

Caissons  

This structure is both above and below ground 

surface. The 291AK Enclosure starts at ground 

surface and extends to a height of 2 m (6.4 ft) 

abovegrade. The caissons extend from ground 

surface, through the shallow zone to 11.1 m 

(36.5 ft) bgs. The 291AK Tunnel Spray Enclosure 

provides access to water control valves for the 

canyon air tunnel fire suppression system. Two 

below grade caissons are located outside of the 

291AK Enclosure.  

The last survey of the interior of the 291AK 

Enclosure in 1996 found no detectable 

radiological contamination. The 291AK 

Enclosure contains general hazards*. No 

significant radiological and chemical 

contamination is expected in the caissons. There 

is no evidence of a release of contamination to 

soil.   

220A Proportional 

Sampler Pit 

This structure is entirely below ground surface, 

extending from ground surface through the 

shallow zone to 7.3 m (23.8 ft) bgs. 220A served 

as a sampler station for waste discharged from 

PUREX to the 216-A-6 and 216-A-30 Cribs. 

The pit was permanently isolated in 1993 by 

blanking process lines with concrete. It contains 

radiological and chemical contamination, 

including general hazards*. In 1959, low-level 

fission product seeped into the ground resulting in 

the waste site UPR-200-E-19 (assigned to 

200-IS-1 OU). 

296A008 Stack This structure is primarily above ground surface, 

extending to a height of 10.3 m (33.8 ft). The 

stack footing extends below ground surface into 

the shallow zone to 0.8 m (2.7 ft) bgs. The 

296A008 Stack is a freestanding stack that 

exhausted filtered air from the Pipe and Operating 

Galley and the White Room to the atmosphere.  

There is fixed radiological contamination on the 

exterior and chemical contamination is assumed 

to be present. There is no evidence of a release of 

contamination to soil.   

*General hazards are described in Appendix A of DOE/RL-98-35, Surveillance and Maintenance Plan for the Plutonium-Uranium Extraction 

(PUREX) Facility, and consist of lead, zinc, mercury, asbestos, organics, and polychlorinated biphenyls. 

Note: Appendix D provides detailed descriptions of each PUREX Complex area. 
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Table 3-4. Summary of PUREX Complex Areas 

Area Area Description Current Area Understanding 

AMU = aqueous makeup unit 

bgs = below ground surface 

CA = contamination area 

CMP = crane maintenance platform 

DWMU = dangerous waste management unit 

ECMP = East Crane Maintenance Platform 

EMSR = East Mezzanine Support Room 

HCA = high contamination area 

HEPA = high-efficiency particulate air  

P&O = pipe and operating 

PIV = positive infinitely variable 

PR = product removal  

PUREX = plutonium uranium extraction (facility or process) 

S&M = surveillance and maintenance 

SWP = special work permit 

TRU = transuranic 

UPR = unplanned release 

 1 

3.5 Development of Contaminants of Potential Concern 2 

Contaminants of potential concern (COPCs) are contaminants known or suspected to be present at a site 3 

at concentrations that potentially pose a risk to human health and the environment. Two existing 4 

documents were used as the starting point for identification of COPCs for human health, ecological 5 

receptors, and groundwater protection. The first document, D&D-33703, Data Quality Objectives 6 

Summary Report for Characterization of the 202-A Building (PUREX Canyon), published a final list of 7 

COPCs for the PUREX Canyon and the equipment within (Table 1-8 in D&D-33703). D&D-33703 also 8 

documents the constituents that were excluded and the basis for exclusion (Table 1-7 in D&D-33703). 9 

The following sources were used to identify constituents for consideration in D&D-33703: 10 

 BHl-01411, Remedial Investigation Data Quality Objectives Summary Report for the 200-PW-2 11 

Uranium-Rich Process Waste Group Operable Unit 12 

 ARH-947, 200 Areas Disposal Sites for Radioactive Liquid Wastes 13 

 CP-14176, Remedial Investigation Data Quality Objectives Summary Report for the 200-PW-4 14 

Operable Unit  15 

 CP-14682, Data Quality Objectives Summary Report for the Designation of the 200-PW-2 and 16 

200-PW-4 Investigation Derived Wastes 17 

 BHI-01239, 200-CW-l Gable B Pond and Ditches Cooling Water Waste Group Data Quality 18 

Objectives Summary Report  19 

The second document, ECF-200EA1-18-0061, Development of Contaminants of Potential Concern for 20 

the 200-EA-1 Operable Unit, provides the basis for the COPCs included for the 200-EA-1 OU. 21 

ECF-200EA1-18-0061 also identifies those constituents that are carried forward as COPCs in 22 

DOE/RL-2016-58, 200-EA-1 Operable Unit Waste Site RCRA Facility Investigation/Corrective Measures 23 

Study and Remedial Investigation/Feasibility Study Work Plan. The following sources were used to 24 

identify constituents for consideration as COPCs for the 200-EA-1 OU: 25 

 DOE/RL-92-04, PUREX Source Aggregate Area Management Study Report  26 

 DOE/RL-92-19, 200 East Groundwater Aggregate Area Management Study Report  27 

 DOE/RL-2007-02, Supplemental Remedial Investigation/Feasibility Study Work Plan for the 28 

200 Areas Central Plateau Operable Units: Volume I: Work Plan and Appendices  29 
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 DOE/RL-2008-44, Engineering Evaluation/Cost Analysis for the 200-MG-1 Operable Unit 1 

Waste Sites  2 

 DOE/RL-2008-45, Engineering Evaluation/ Cost Analysis for the 200-MG-2 Operable Unit 3 

 Historical process knowledge information and existing characterization data presented Appendices C 4 

and D of this work plan  5 

The COPC lists from D&D-33703 and ECF-200EA1-18-0061 were combined and reviewed to confirm 6 

the selected COPCs are consistent with current guidance and the list was modified as necessary.    7 

Table 3-5 provides a comprehensive COPC list that will be refined through a BRA (Section 3.9.1.3). 8 

While this comprehensive list includes all the COPCs that will be considered for the 200-CP-1 OU, the 9 

entire list does not apply globally to individual waste sites or facilities. During the BRA, all radiological 10 

and nonradiological results will be screened at the point of departure (the lower of 1×10-6 or hazard 11 

quotient of 0.1) for the outdoor worker scenario. All results greater than the point of departure will be 12 

evaluated quantitatively for the scenarios described in Section 3.7.1. The SAP (Appendix A of this work 13 

plan) identifies specific COPCs for characterization based on sampling objectives and waste site process 14 

knowledge. ECF-HANFORD-20-0067, 200-CP-1 Final COPC Lists for Waste Sites and Structures Sites, 15 

lists the constituents that were considered and excluded as COPCs. 16 

Table 3-5. 200-CP-1 OU Master COPC List 

Radionuclides 

Americium-241  

Carbon-14  

Cesium-137  

Cobalt-60 

Europium-152  

Europium-154 

Europium-155  

Iodine-129 

Neptunium-237  

Nickel-63  

Plutonium-238  

Plutonium-239  

Plutonium-240  

Strontium-90  

Technetium-99 

Thorium-232 

Tritium (hydrogen-3) 

Uranium-233  

Uranium-234  

Uranium-235  

Uranium-238 

Inorganics 

Ammonia  

Antimony  

Arsenic  

Barium  

Beryllium  

Boron 

Cadmium 

Chloride  

Chromium (total) 

Chromium (hexavalent) 

Cobalt  

Copper  

Cyanide 

Fluoride  

Lead  

Manganese 

Mercury 

Nickel  

Nitrate  

Nitrite  

Phosphate 

Selenium  

Silver  

Sulfate  

Uranium (total) 

Vanadium 

Zinc  
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Table 3-5. 200-CP-1 OU Master COPC List 

Organics 

Acenaphthene 

Acetone 

Acetonitrile 

Anthracene 

Aroclor-1254 

Aroclor-1260 

Benzene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

n-Butanol (butyl alcohol) 

2-Butanone (methyl ethyl ketone) 

n-Butylbenzene 

Carbon tetrachloride 

Chlorobenzene 

Chloroform 

Chrysene 

Cyclohexane 

Dibenz(a,h)anthracene 

Dibenzofuran 

1,1-Dichloroethane 

1,2-Dichloroethane 

cis-1,2-Dichloroethene 

trans-1,2-Dichloroethene 

Ethylbenzene 

Fluoranthene 

Fluorene 

n-Hexane 

2-Hexanone 

Indeno[1,2,3-cd]pyrene 

4-Methyl-2-pentanone (hexone, 

methyl isobutyl ketone) 

Methylene chloride 

(dichloromethane) 

Naphthalene 

Petroleum hydrocarbons (diesel to 

kerosene range) 

Phenol 

Pyrene 

Tetrachloroethene (PCE) 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

Toluene 

Total polychlorinated biphenyls 

(PCBs) 

Tributyl phosphate 

Trichloroethene 

Vinyl chloride 

Xylenes (total) 

Note: This table is a comprehensive list that includes all COPCs that may be present in the 200-CP-1 OU and should not be 

applied globally to individual waste sites.  

COPC = contaminant of potential concern OU = operable unit 

 1 

3.5.1 Contaminants That May Impact Groundwater 2 

Groundwater contamination in the uppermost aquifer below 200-CP-1 has been observed and attributed to 3 

discharge from waste sites associated with the OU. DOE/RL-2018-66 details contaminant plumes in the 4 

aquifer within the 200-PO-1 OU and attributes the possible origin of contaminants to cribs associated 5 

with 200-CP-1. The observation that contamination has impacted the groundwater in the past indicates the 6 

possibility that contamination residing in the vadose zone may impact groundwater in the future. An 7 

evaluation of currently observed contamination in the groundwater, results from vadose zone fate and 8 

transport modeling, and constituent fate and transport parameters was undertaken to develop a list of 9 

mobile constituents for the 200-CP-1 OU Work Plan and is documented in ECF-HANFORD-2020-0067. 10 

Table 3-6 lists the set of mobile constituents applicable to the 200-CP-1 OU. 11 

Table 3-6. Final List of Mobile Constituents 
for the 200-CP-1 OU  

Constituent Name 

Total Chromium (Hexavalent Chromium) 

Carbon-14 

Fluoride 

Iodine-129 

Neptunium-237 

Nitrate 
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Table 3-6. Final List of Mobile Constituents 
for the 200-CP-1 OU  

Constituent Name 

Strontium-90 

Technetium-99 

Tritium 

Total Uranium 

Uranium isotopes (includes uranium-233, 234, 235, and 238) 

OU = operable unit 

 1 

3.6 Land and Groundwater Use 2 

This section describes the current and future land and groundwater use for the Central Plateau Inner Area 3 

and is consistent with the Central Plateau cleanup completion framework and the Inner Area cleanup 4 

principles described in Section 1.3 of this work plan. Land and groundwater use information is applied in 5 

conjunction with the identification of potential exposure routes and receptors (as appropriate) to support 6 

the determination of a basis for action, establish remedial action objectives (RAOs), and define 7 

components of response actions.  8 

3.6.1 Land Use 9 

The current Central Plateau Inner Area land use activities are industrial in nature. Several Central Plateau 10 

waste management facilities continue to operate (e.g., Environmental Restoration Disposal Facility 11 

[ERDF], low-level radioactive waste burial grounds, RCRA-permitted mixed waste trenches, and the 12 

US Ecology, Inc. commercial low-level waste disposal facility on 40 ha [100 ac] of land leased to 13 

Washington State). In addition, construction began in 2002 for the Hanford Tank Waste Treatment and 14 

Immobilization Plant pre-treatment facilities where low-activity tank waste will be separated and vitrified 15 

for disposal at the onsite Integrated Disposal Facility.  16 

DOE/EIS-0222-F, Final Hanford Comprehensive Land-Use Plan Environmental Impact Statement, 17 

evaluated residential, agricultural, industrial, and recreational land uses. The reasonably anticipated future 18 

land use for the Central Plateau Inner Area is industrial. The Tri-Parties have defined the Inner Area as 19 

the final footprint area of the Hanford Site required for permanent waste management and control of 20 

residual contamination (Section 1.3.1 in this work plan). 64 FR 61615, “Record of Decision: Hanford 21 

Comprehensive Land Use Plan Environmental Impact Statement (HCP EIS)”; 73 FR 188, “Amended 22 

Record of Decision for the Hanford Comprehensive Land-Use Plan Environmental Impact Statement”; 23 

and DOE/EIS-0222-SA-01, Supplement Analysis: Hanford Comprehensive Land-Use Plan 24 

Environmental Impact Statement, provide additional information regarding this land-use determination. 25 

Communities near the Hanford Site include the cities of Richland, West Richland, Kennewick, Pasco, and 26 

numerous smaller Benton and Franklin County towns. Available data indicate that no residence lies 27 

within 16 km (10 mi) of the 200 East Area (DOE/EIS-0189, Final Environmental Impact Statement for 28 

the Tank Waste Remediation System, Hanford Site, Richland, Washington). 29 
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3.6.2 Groundwater Use 1 

Groundwater underlying the 200 East Area is contaminated. Groundwater is routinely withdrawn from 2 

wells to monitor contaminants and groundwater conditions. Groundwater underlying the Central Plateau 3 

will not become a drinking water source until cleanup criteria are achieved. The DOE long-term goal 4 

is to restore Central Plateau groundwater to beneficial use unless restoration is determined to be 5 

technically impracticable. 6 

3.7 Conceptual Exposure Models for Fate and Transport Evaluation 7 

This section presents a qualitative understanding of contaminant fate and transport and risk to receptors 8 

for 200-CP-1 OU waste sites. 9 

3.7.1 Exposure Pathways and Routes 10 

The exposure pathways, exposure routes, exposure assumptions, and toxicity values that will be used 11 

for the human health exposure scenarios are described in Section 3.9.1. Human health risks will be 12 

assessed using an outdoor worker exposure scenario for the standard POC (0 to 4.6 m [15 ft] bgs). 13 

A construction worker exposure scenario will be used to evaluate radiological contamination in soils 14 

>4.6 m (15 ft) bgs. 15 

Ecological risks will be assessed for terrestrial receptors on the Central Plateau as described in 16 

Section 3.9.2. The ecological receptors, exposure pathways, exposure parameters, and toxicity reference 17 

values that will be used to conduct the assessment are also described in Section 3.9.2. 18 

A conditional POC may be proposed for soil depth to evaluate ecological receptors and an alternative 19 

POC for human health (direct contact) as described in Section 1.3.2.5. These conditional and alternative 20 

POCs would represent the biologically active zone and would be evaluated as an alternative in the FS.  21 

3.7.2 Contaminant Fate and Transport 22 

The groundwater protection modeling approach will be based on the process defined in the Graded 23 

Approach (DOE/RL-2011-50). The modeling approach is detailed in Section 3.9.3. 24 

3.8 Conceptual Site Model 25 

The 200-CP-1 OU preliminary CSM (Figure 3-3) depicts the relationship between contaminant sources 26 

(i.e., releases to waste sites), the presence of contamination in environmental media, and the potential 27 

exposure pathways to human and ecological receptors. The CSM defines the system components being 28 

evaluated for potential risks and provides a framework for identifying uncertainties affecting basis for 29 

action determinations or cleanup action evaluation and selection. Chapter 4 addresses the uncertainties 30 

identified in Figure 3-3.  31 

The preliminary CSM is based on currently available, site-specific knowledge provided in the following 32 

sections of this work plan: 33 

 Physical setting: Section 2.6 in this work plan discusses the physical setting (e.g., Inner Area 34 

geology and hydrogeology, meteorological data, and plant and animal species). Section 2.6.4 provides 35 

the basis for identifying potential ecological receptors.  36 

 Nature and extent: Appendices C and D present existing information, and Sections 3.2 and 3.3 37 

summarizes the data and analysis informing the current understanding of the nature and extent of 38 

contamination for the 200-CP-1 OU waste sites and PUREX Complex. A summary of the nature and 39 

extent of contamination is described in Section 3.4. 40 
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 Land use: Section 3.6.1 identifies the current and reasonably anticipated future land use for the 1 

Central Plateau Inner Area. Based on the defined industrial future land use, potential human receptors 2 

include the outdoor worker and the construction worker. 3 

 Exposure scenarios: Section 3.9 describes the potential pathways for exposure to 200-CP-1 OU 4 

contamination that will be considered in the human and ecological risk evaluations. 5 

 Fate and transport: Section 3.9.3 describes the fate and transport modeling approach that will be 6 

used to evaluate potential impacts to underlying groundwater. The modeling approach is defined in 7 

the graded approach document (DOE/RL-2011-50), which presents the hydraulic properties and 8 

model parameters used to evaluate how contamination might move vertically and horizontally within 9 

the vadose zone. The 200-PO-1 OU addresses contamination in groundwater and associated risks 10 

to human health and the environment. 11 

3.9 Risk Assessment Approach 12 

The purposes of a BRA are to assess potential risks associated with residual contamination at a site under 13 

baseline conditions (i.e., no further action), identify key radionuclide and chemical contributors to risk, 14 

identify key exposure pathways, and determine if there is a need to take an action to reduce risks. 15 

Clarification of the role of the BRA in developing Superfund remedial alternatives and supporting risk 16 

management decisions is provided in OSWER Directive 9355.0-30, “Role of Baseline Risk Assessment 17 

in Superfund Remedy Selection Decisions.” This directive states that the BRA is part of the RI. It further 18 

states the following: 19 

The baseline risk assessment should “characterize the current and potential threats to 20 

human health and the environment that may be posed by contaminants migrating to 21 

groundwater or surface water, releasing to air, leaching through soil, remaining in the 22 

soil, and bioaccumulating in the food chain” ([NCP] Section 300.430[d][4]). 23 

The primary purpose of the baseline risk assessment is to provide risk managers with 24 

an understanding of the actual and potential risks to human health and the environment 25 

posed by the site and any uncertainties associated with the assessment. This 26 

information may be useful in determining whether a current or potential threat to 27 

human health or the environment exists that warrants remedial action. 28 

A traditional risk characterization for human health direct contact or ecological risks is not being planned 29 

for 202A because of the heterogeneous and highly radioactive nature of the waste inside the process cells. 30 

Rather, the proposed characterization described identifies the presence of complete exposure pathways for 31 

202A (via leaching to groundwater), with additional emphasis placed on those process cells that 32 

potentially pose a greater risk. 33 
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Figure 3-3. 200-CP-1 OU Preliminary CSM 2 
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Risk characterization is not planned for soil waste sites that are located close to the 202A Canyon and will 1 

be addressed by the proposed remedial alternatives: a U Plant-like remedy with evapotranspiration barrier 2 

or a full RTD. Implementation of either alternative would result in an incomplete direct contact exposure 3 

pathway for human and ecological receptors or complete removal of the source term.   4 

The methods and parameters outlined in this section support the Central Plateau Inner Area cleanup 5 

principles and are based on guidance from EPA and the regulations promulgated by Ecology. These 6 

methods and parameters also are consistent with BRAs previously conducted at the Hanford Site that 7 

have been reviewed and approved by EPA and Ecology. The general methodology for conducting the 8 

BRA is described in the following sections. 9 

3.9.1 Human Health Risk Assessment Approach 10 

Human health risk assessment (HHRA) methods and parameters are drawn from EPA/540/1-89/002, Risk 11 

Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual (Part A): Interim Final 12 

(also known as Risk Assessment Guidance for Superfund). 13 

3.9.1.1 Definition of Human Health Exposure Scenario 14 

Human health risks in the Inner Area will be assessed using the outdoor worker exposure scenario for 15 

chemicals and radionuclides within the standard POC (0 to 4.6 m [0 to 15 ft] bgs). The basis for the 16 

outdoor worker scenario and source of equations used to calculate cancer risks and noncancer hazards 17 

will be drawn from the most recent versions of EPA Regional Screening Level guidance (EPA, 2018, 18 

Regional Screening Levels for Chemical Contaminants at Superfund Sites) for chemicals, and from 19 

EPA’s radionuclide PRG guidance (EPA, 2016, Preliminary Remediation Goals for Radionuclide 20 

Contaminants at Superfund Sites) for radionuclides. The exposure parameters for the outdoor worker 21 

scenario for chemicals and radionuclides are defined in Table 3-7. The exposure parameters listed in 22 

Table 3-78 reflect the EPA guidance updates.  23 

Key assumptions for the outdoor worker are as follows: 24 

 Exposure pathways selected for the outdoor worker scenario are based on the assumption that direct 25 

contact exposure is potentially complete to contaminants in soil.  26 

 Exposure pathways to chemicals in shallow soil include incidental soil ingestion, inhalation of 27 

dust and volatiles, and dermal contact with soil. (Groundwater protection is also evaluated as 28 

detailed in Section 3.9.3.) 29 

 Exposure pathways for radionuclides include incidental soil ingestion, inhalation of dust, and 30 

direct (external) exposure. 31 

 Exposure point concentrations (EPCs) for soil will include the standard POC (i.e., 4.6 m [15 ft bgs]) 32 

based on MTCA WAC 173-340-740(6)(d) and may include an alternative POC proposed by DOE 33 

in the FS following the process described in Section 1.3.2.5. 34 
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Table 3-7. Summary of Outdoor Worker Scenario Exposure Parameters 

Exposure Parameter Symbol Units 

Radiological Chemicals 

Value Source Value Source 

Excess lifetime cancer risk Risk Unitless Isotope-specific Calculated Analyte-specific Calculated 

Hazard quotient HQ Unitless N/A N/A Analyte-specific Calculated 

Chronic daily intake CDI mg/kg-day, pCi, 

mg/m3, or µg/m3 

Isotope-specific Calculated Analyte-specific Calculated 

Soil concentration Cs mg/kg or pCi/g Isotope-specific Measured value Analyte-specific Measured value 

Averaging time – carcinogens ATc Days N/A — 25,550 Default; EPA/540/1-89/002 

Averaging time – 

noncarcinogens 

ATnc Days N/A — 9,125 Default; EPA/540/1-89/002 

Body weight – adult BWa kg N/A — 80 EPA/600/R-090/052F, 

Table 8-3 

Exposure frequency EFOW Days/year 225 OSWER Directive 9355.4-24 

(Exhibit 1-2) 

225 OSWER Directive 9355.4-24 

(Exhibit 1-2) 

Exposure duration EDOW Year 25 OSWER Directive 9285.6-03 

(page 15) 

25 OSWER Directive 9285.6-03 

(page 15) 

Exposure time ETOW hr/day 8 OSWER Directive 9200.1-120, 

Attachment 1 

8 OSWER Directive 9200.1-120, 

Attachment 1 

Soil ingestion rate IRSOW mg/day 100 OSWER Directive 9285.6-03 

(page 15) 

100 OSWER Directive 9285.6-03 

(page 15) 

Unit correction factor 1 CF1 g/mg 0.001 Calculated N/A N/A 

Unit correction factor 2 CF2 kg/mg N/A N/A 0.000001 Calculated 

Unit correction factor 3 CF3 year/day 0.00274 Calculated N/A N/A 

Unit correction factor 4 CF4 g/kg 1,000 Calculated N/A N/A 

Unit correction factor 5 CF5 day/hour 0.0417 Calculated 0.0417 Calculated 

Unit correction factor 6 CF6 µg/mg N/A N/A 1,000 Calculated 
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Table 3-7. Summary of Outdoor Worker Scenario Exposure Parameters 

Exposure Parameter Symbol Units 

Radiological Chemicals 

Value Source Value Source 

Area correction factor ACF Unitless Isotope-specific Eckerman, 2007 N/A N/A 

Gamma shielding factor GSF Unitless 1 OSWER Directive 9355.4-16A N/A N/A 

Dermal absorption fraction ABSd Unitless N/A N/A Analyte-specific EPA/540/R/99/005 

Skin surface area SAOW cm2 N/A N/A 3,527 OSWER Directive 9200.1-120, 

Attachment 1 

Soil adherence factor AFOW mg/cm2-day N/A N/A 0.12 OSWER Directive 9200.1-120, 

Attachment 1 

Gastrointestinal 

absorption factor 

ABSGI Unitless N/A N/A Analyte-specific EPA/540/R/99/005 

Inhalation rate – adult INHa m3/day 20 OSWER Directive 9285.6-03 N/A N/A 

Particulate emission factor PEF m3/kg 7.30E+10 OSWER Directive 9355.4-24 7.30E+10 OSWER Directive 9355.4-24 

Volatilization factor VF m3/kg N/A N/A Analyte-specific EPA* 

Carcinogenic slope factor for 

soil ingestion 

SFsi risk/pCi Isotope-specific EPA* N/A N/A 

Carcinogenic slope factor for 

external exposure 

SFx Risk/year per 

pCi/g 

Isotope-specific EPA* N/A N/A 

Carcinogenic slope factor for 

inhalation 

SFinh Risk/pCi Isotope-specific EPA* N/A N/A 

Oral carcinogenic slope factor SFo (mg/kg-day)-1 N/A N/A Analyte-specific EPA* 

Oral reference dose RfDo mg/kg-day N/A N/A Analyte-specific EPA* 

Unit risk factor IUR (µg/m3)-1 N/A N/A Analyte-specific EPA* 

Reference concentration RfC mg/m3 N/A N/A Analyte-specific EPA* 
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Table 3-7. Summary of Outdoor Worker Scenario Exposure Parameters 

Exposure Parameter Symbol Units 

Radiological Chemicals 

Value Source Value Source 

Decay constant λ Unitless 0.693 OSWER Directive 9355.4-16A N/A N/A 

Time TOW Years 25 OSWER Directive 9285.6-03 N/A N/A 

Sources: Eckerman, 2007, Ratios of Dose Rates for Contaminated Slabs. 

EPA/540/1-89/002, Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual (Part A): Interim Final.  

EPA/540/R/99/005, Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Assessment): Final.  

EPA/600/R-090/052F, Exposure Factors Handbook: 2011 Edition. 

OSWER Directive 9200.1-120, Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. 

OSWER Directive 9285.6-03, Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual Supplemental Guidance, “Standard Default Factors,” Interim Final. 

OSWER Directive 9355.4-16A, Soil Screening Guidance for Radionuclides: User's Guide. 

OSWER Directive 9355.4-24, Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. 

*Values will be obtained from the sources described in Section 3.9.1.5. 

EPA = U.S. Environmental Protection Agency 

N/A = not applicable 

 1 



DOE/RL-2020-27, DRAFT A 
SEPTEMBER 2020 

 

3-36 

A construction worker exposure scenario will be used to evaluate radiological contamination in soil below 1 

4.6 m (15 ft) bgs to inform decisions about selection of remedial alternatives, specifically site controls and 2 

the length of time site access would need restrictions. Soils underlying existing structures are inaccessible 3 

to the construction worker, and therefore the exposure pathway is incomplete. Note that the construction 4 

worker will be evaluated in accordance with DOE O 435.1 Chg. 1, Radioactive Waste Management, via 5 

its reference to DOE Order 5400.5 Chg 2, Radiation Protection of the Public and the Environment. 6 

The basis for the construction worker scenario and source of equations used to calculate cancer risks will 7 

be drawn from the most recent versions of EPA’s radionuclide PRG guidance7 (EPA, 2016). The 8 

exposure parameters for the construction worker scenario for radionuclides are defined in Table 3-8. Key 9 

assumptions are as follows: 10 

 Exposure pathways selected for the construction worker scenario are based on the assumption that 11 

direct contact exposure is potentially complete to contaminants in soil.  12 

 Exposure pathways for radionuclides include incidental soil ingestion, inhalation of dust, and direct 13 

(external) exposure. 14 

Table 3-8. Summary of Construction Worker Scenario Exposure Parameters 

Exposure Parameter Symbol Units Value Source 

Excess lifetime cancer risk Risk Unitless Isotope-specific Calculated 

Chronic daily intake CDI pCi Isotope-specific Calculated 

Soil concentration Cs pCi/g Isotope-specific Measured value 

Exposure frequency – 

construction worker 

EFCW Days/year 30 Site-specific assumption (5 days 

per week for 6 weeks); DOE/RL-2007-27; 

Section A3.3.1 

Exposure duration – 

construction worker 

EDCW Year 1 OSWER Directive 9355.4-24, Exhibit 5-1 

Exposure time – 

construction worker 

ETCW hr/day 8 Site-specific assumption, 

8 hours per 24-hour day 

Soil ingestion rate – 

construction worker 

IRSCW mg/day 330 OSWER Directive 9355.4-24, Exhibit 5-1 

Inhalation rate – 

construction worker 

INHCW m3/day 60 EPA/600/P-95/002Fa (page 5-11), based on 

a rate of 2.5 m3/hr for 24 hours 

Unit correction factor 1 CF1 g/mg 0.001 1 g = 1,000 mg 

Unit correction factor 2 CF2 Day/hour 0.0417 1 day = 24 hours 

Unit correction factor 3 CF3 g/kg 1,000 1,000 g = 1 kg 

Unit correction factor 4 CF4 Year/day 0.00274 1 year = 365 days 

Area correction factor – 

soil volume 

ACFext-sv Unitless Isotope-specific ORNL/TM-2013/00 

Gamma shielding factor GSF Unitless 1 OSWER Directive 9355.4-16A 

Subchronic particulate 

emission factor 

PEFsc m3/kg 1.28×106 OSWER Directive 9355.4-24 

Carcinogenic slope factor 

for soil ingestion 

SFsi Risk/pCi Isotope-specific EPA* 

                                                      
7 Construction worker PRGs will be the lower of the risk-based concentration (1×10-4 target risk) or 500 mrem/yr. The 

risk coefficients, dose conversion factors, and equations in EPA’s Radionuclide PRG guidance are consistent with 

those provided in DOE-STD-1196-2011, Derived Concentration Technical Standard, or more recent versions of this 

report. 
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Table 3-8. Summary of Construction Worker Scenario Exposure Parameters 

Exposure Parameter Symbol Units Value Source 

Carcinogenic slope factor 

for external exposure 

SFx Risk/year 

per pCi 

Isotope-specific EPA* 

Carcinogenic slope factor 

for inhalation 

SFinh Risk/pCi Isotope-specific EPA* 

Decay constant λ Unitless 0.693 OSWER Directive 9355.4-16A 

Time – construction worker tcw Years 1 OSWER Directive 9355.4-24, Exhibit 5-1 

Sources: DOE/RL-2007-27, Feasibility Study for the Plutonium/Organic-Rich Process Condensate/Process Waste Group Operable Unit: 

Includes the 200-PW-1, 200-PW-3, and 200-PW-6 Operable Units. 

EPA/600/P-95/002Fa, Exposure Factors Handbook Volume 1: General Factors. 

ORNL/TM-2013/00, Area Correction Factors for Contaminated Soil for Use in Risk and Dose Assessment Models. 

OSWER Directive 9355.4-16A, Soil Screening Guidance for Radionuclides: User's Guide. 

OSWER Directive 9355.4-24, Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. 

*Values will be obtained from the sources described in Section 3.9.1.5. 

EPA = U.S. Environmental Protection Agency 

 1 

Although only the outdoor worker scenario exposure parameters are provided in Table 3-7, cleanup levels 2 

for direct contact with chemicals in soil, structures (including pipelines), and debris will be developed 3 

using the assumptions from MTCA (WAC 173-340-745, “Soil Cleanup Standards for Industrial 4 

Properties”), as described in Section 3.9.1.8.  5 

In addition, the BRA will present risk characterization results for the two Native American (Tribal) 6 

scenarios for information only. Exposure assumptions for these scenarios are based on information 7 

provided in exposure scenario documents developed by the Confederated Tribes of the Umatilla Indian 8 

Reservation (Harris and Harper, 2004, Exposure Scenario for CTUIR Traditional Subsistence Lifeways; 9 

Harris, 2008, Application of the CTUIR Traditional Lifeways Exposure Scenario in Hanford Risk 10 

Assessments) and the Yakama Nation (Ridolfi, 2007, Yakama Nation Exposure Scenario for Hanford Site 11 

Risk Assessment, Richland, Washington).  12 

3.9.1.2 Basis for Action 13 

For protection of human health (direct contact), the CERCLA-defined basis for action for radionuclides is 14 

1 in 10,000 cumulative excess lifetime cancer risk. The basis for action for chemicals is based on the 15 

EPA Regional Screening Levels calculation at 1 in 100,000 for cancer risks8 or a hazard index of 1.0 for 16 

noncancer hazards. The BRA will use the outdoor worker exposure scenario to determine if remedial 17 

action is warranted. Ecological risk and groundwater protection will also be considered to determine if 18 

remedial action is warranted, as discussed in Sections 3.9.2 and 3.9.3, respectively. 19 

3.9.1.3 Identification of Contaminants of Potential Concern 20 

For protection of human health (direct contact), a COPC is defined as an analyte suspected of being 21 

associated with site-related activities that represents a potential threat to human health and for which data 22 

are of sufficient quality for use in a quantitative HHRA. A broad list of contaminants (radionuclides and 23 

chemicals) (see Section 3.5) will initially be evaluated in a quantitative HHRA. The characterization 24 

                                                      
8 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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strategy for the 200-CP-1 OU will be used to identify the list of contaminants. Identification of COPCs 1 

will take into consideration existing site characterization data, process knowledge, and inventory estimates. 2 

The risk characterization will discuss elevated soil background concentrations and their contribution to site 3 

risks, as well as naturally occurring elements that are not CERCLA hazardous substances, pollutants, and 4 

contaminants. The contribution from naturally occurring metals and radioisotopes as well as widespread 5 

anthropogenic radioisotopes will be evaluated in accordance with OSWER Directive 9285.7-41, Guidance 6 

for Comparing Background and Chemical Concentrations in Soil for CERCLA Sites (EPA 540-R-01-003). 7 

The approach used for the evaluation of soil background concentrations will be the same as that used in 8 

the BRA in the River Corridor OUs. A summary of the 90th percentile and maximum Hanford Site soil 9 

background concentrations is provided in Table 3-9. 10 

Table 3-9. Hanford Site Soil Background Concentrations 

Analyte 

Name 

Analyte 

Class Units 

90th Percentile 

Background 

Value 

Maximum 

Background 

Value 

Source of 

Background Value 

Anthropogenic Radionuclidesa 

Cesium-137 RAD pCi/g 1.1 1.6 DOE/RL-96-12 

Cobalt-60 RAD pCi/g 0.0084 0.039 DOE/RL-96-12 

Europium-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-96-12 

Plutonium-238 RAD pCi/g 0.0038 0.019 DOE/RL-96-12 

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-96-12 

Total beta 

radiostrontium 
RAD pCi/g 0.18 0.37 DOE/RL-96-12 

Naturally Occurring Radionuclides 

Potassium-40 RAD pCi/g 17 20 DOE/RL-96-12 

Radium-226 RAD pCi/g 0.82 1.2 DOE/RL-96-12 

Thorium-232 RAD pCi/g 1.3 1.6 DOE/RL-96-12 

Uranium-233/234 RAD pCi/g 1.1 1.5 DOE/RL-96-12 

Uranium-234 RAD pCi/g 1.1 1.5 DOE/RL-96-12 

Uranium-235 RAD pCi/g 0.11 0.39 DOE/RL-96-12 

Uranium-238 RAD pCi/g 1.1 1.2 DOE/RL-96-12 

Metals 

Aluminum METAL mg/kg 11,800 28,800 DOE/RL-92-24, Vol. 1 

Antimony METAL mg/kg 0.13 0.385 ECF-HANFORD-11-0038 

Arsenicb METAL mg/kg 6.47 27.7  DOE/RL-92-24, Vol. 1 

Barium METAL mg/kg 132 480 DOE/RL-92-24, Vol. 1 

Beryllium METAL mg/kg 1.51 10 DOE/RL-92-24, Vol. 1 
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Table 3-9. Hanford Site Soil Background Concentrations 

Analyte 

Name 

Analyte 

Class Units 

90th Percentile 

Background 

Value 

Maximum 

Background 

Value 

Source of 

Background Value 

Boron METAL mg/kg 3.89 5.86 ECF-HANFORD-11-0038 

Cadmium METAL mg/kg 0.563 2.98 ECF-HANFORD-11-0038 

Calcium METAL mg/kg 17,200 105,000 DOE/RL-92-24, Vol. 1 

Chromium METAL mg/kg 18.5 320 DOE/RL-92-24, Vol. 1 

Cobalt METAL mg/kg 15.7 110 DOE/RL-92-24, Vol. 1 

Copper METAL mg/kg 22 61 DOE/RL-92-24, Vol. 1 

Iron METAL mg/kg 32,600 68,100 DOE/RL-92-24, Vol. 1 

Lead METAL mg/kg 10.2 74.1 DOE/RL-92-24, Vol. 1 

Lithium METAL mg/kg 13.3 19.2 ECF-HANFORD-11-0038 

Magnesium METAL mg/kg 7,060 32,300 DOE/RL-92-24, Vol. 1 

Manganese METAL mg/kg 512 1,110 DOE/RL-92-24, Vol. 1 

Mercury METAL mg/kg 0.013 0.029 ECF-HANFORD-11-0038 

Molybdenum METAL mg/kg 0.47 3.17 ECF-HANFORD-11-0038 

Nickel METAL mg/kg 19.1 200 DOE/RL-92-24, Vol. 1 

Potassium METAL mg/kg 2,150 7,900 DOE/RL-92-24, Vol. 1 

Selenium METAL mg/kg 0.78 0.84 ECF-HANFORD-11-0038 

Silver METAL mg/kg 0.167 0.273 ECF-HANFORD-11-0038 

Sodium METAL mg/kg 690 6,060 DOE/RL-92-24, Vol. 1 

Thallium METAL mg/kg 0.185 0.523 ECF-HANFORD-11-0038 

Uranium METAL mg/kg 3.21 4.04 
Isotopic activity conversion based 

on DOE/RL-96-12 values 

Vanadium METAL mg/kg 85.1 140 DOE/RL-92-24, Vol. 1 

Zinc METAL mg/kg 67.8 366 DOE/RL-92-24, Vol. 1 

Anions 

Ammonia ANIONS mg/kg 9.23 26.4 DOE/RL-92-24, Vol. 1 

Chloride ANIONS mg/kg 100 1,480 DOE/RL-92-24, Vol. 1 

Fluoride ANIONS mg/kg 2.81 73.3 DOE/RL-92-24, Vol. 1 

Nitrate ANIONS mg/kg 52 906 DOE/RL-92-24, Vol. 1 

Phosphate ANIONS mg/kg 0.785 225 DOE/RL-92-24, Vol. 1 

Sulfate ANIONS mg/kg 237 12,600 DOE/RL-92-24, Vol. 1 

Sources: DOE/RL-92-24, Hanford Site Background: Part 1, Soil Background for Nonradioactive Analytes. 

DOE/RL-96-12, Hanford Site Background: Part 2, Soil Background for Radionuclides. 

ECF-HANFORD-11-0038, Soil Background for Interim Use at the Hanford Site. 

a. The background values listed for fission products that are related to global fallout are only for shallow soils (less than 

4.6 m [15 ft] below ground surface). Background values listed for naturally occurring radionuclides and nonradionuclides 

apply to the entire vadose zone. 

b. Ecology, 2013, “Issues Associated with Establishing Soil Cleanup Levels for Arsenic,” indicates that the Method A soil 

cleanup level of 20 mg/kg can be used to define natural background levels when developing soil cleanup levels for the 

Hanford Site. 

 1 
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Analytes that are not related to Hanford Site waste or will not contribute significantly to human health 1 

risks are not carried into a quantitative risk assessment. The analytes include (1) radionuclides with a 2 

half-life of less than 3 years; (2) essential nutrients; (3) soil physical property measurements; and 3 

(4) background or naturally occurring radionuclides such as potassium-40, thorium-2329 and daughters, 4 

and radium-226 and daughters. This approach is the same as used in the River Corridor OUs. 5 

Quantitative risks will be assessed for analytes with toxicity values from the sources presented in 6 

Section 3.9.1.5. Analytes without toxicity values will be discussed qualitatively as part of the 7 

risk characterization. 8 

3.9.1.4 Exposure Assessment 9 

The exposure assessment will address methods for developing EPCs in soil and methods for calculating 10 

concentrations in air from EPCs in soil using EPA screening models, as described below. 11 

Development of Exposure Point Concentrations in Soil 12 

During the data quality objective (DQO) process, spatial exposure areas were considered and sampling 13 

and analytical data were grouped for calculating EPCs, taking into consideration factors such as the nature 14 

and extent of contamination and process knowledge. Depths in soil were identified for grouping samples 15 

based on the characterization strategy. In general, the DQO process considered how soil samples collected 16 

from small waste sites will be grouped into a single exposure area, whereas soil samples from large waste 17 

sites (e.g., multi-acre surface UPRs) may be separated into more than one exposure area.  18 

The EPA software, ProUCL Version 5.1 or later (available at 19 

https://www.epa.gov/land-research/proucl-software), shall be used to calculate EPCs for the statistical 20 

sample design. The highest “suggested upper confidence limit (UCL) to use” provided in the ProUCL 21 

output file shall be used as the EPC, unless the software provides a warning indicating that the 22 

“recommended UCL exceeds maximum observation.” When this warning is provided, or when ProUCL 23 

cannot calculate a UCL value or does not provide a “suggested UCL to use,” the maximum observed 24 

concentration will be used as the EPC.  25 

For judgmental samples, risk characterization will be performed on a sample-by-sample basis, unless the 26 

work plan specifies some other method of data analysis.  27 

Development of Exposure Point Concentrations in Air from Soil 28 

Particulate emission factors for windblown dust and volatilization factors for VOCs (when appropriate) 29 

will be calculated in accordance with EPA guidance (OSWER Directive 9355.4-24, Supplemental 30 

Guidance for Developing Soil Screening Levels for Superfund Sites). 31 

3.9.1.5 Toxicity Assessment 32 

The toxicity criteria used for the human health cancer risk and noncancer hazard calculations will be 33 

obtained from the sources described in the following sections. 34 

Toxicity Values for Nonradionuclides 35 

For nonradionuclides, the analyte-specific toxicity values are determined using the recommended 36 

reference hierarchy, as described in OSWER Directive 9285.7-53, “Human Health Toxicity Values in 37 

                                                      
9 The 216-A-28 and 241-A-302A catch tank will be analyzed for thorium-232, as detailed in the SAP (Appendix A), 

and subsequent evaluation will include consideration of background levels. 

https://www.epa.gov/landresearch/prouclsoftware
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Superfund Risk Assessments.” The hierarchy is the same as used in the BRAs for the River 1 

Corridor OUs. 2 

 Tier 1 – EPA Integrated Risk Information System (IRIS)  3 

 Tier 2 – EPA Provisional Peer Reviewed Toxicity Values (PPRTVs)  4 

 Tier 3 – Other Toxicity Values 5 

Tier 1 – IRIS. The preferred source of toxicity data is the EPA IRIS database (available at: 6 

https://www.epa.gov/iris). Expert toxicologists at EPA have derived the values in this database, and the 7 

values have undergone thorough review and validation to develop slope factors and reference dose values 8 

both within and outside of the EPA. If a toxicity value is available in IRIS, that value is used in preference 9 

to values published in Tier 2 and Tier 3 sources. 10 

Tier 2 – PPRTVs. If a toxicity value is not available in IRIS, the next source is the EPA PPRTVs. 11 

This source includes toxicity values that have been developed by the Office of Research and 12 

Development/National Center for Environmental Assessment/Superfund Health Risk Technical Support 13 

Center. This database is available to the general public (http://hhpprtv.ornl.gov) and is also accessible to 14 

EPA risk assessors via the EPA intranet. These values are also published at the EPA Regional Screening 15 

Levels website (available at: http://www.epa.gov/reg3hscd/risk/human/rb-concentration_table/). Tier 2 16 

values are used in preference to Tier 3 values. 17 

Tier 3 – Other Toxicity Values. Tier 3 includes additional EPA and non-EPA sources of toxicity 18 

information, including the following: 19 

 The California EPA Toxicity Criteria Database (available at: http://oehha.ca.gov/tcdb/index.asp) 20 

provides toxicity values that are peer reviewed and address both carcinogenic and 21 

noncarcinogenic effects. 22 

 The Agency for Toxic Substances and Disease Registry minimal risk levels (available at: 23 

http://www.atsdr.cdc.gov/mrls/index.html) for hazard substances are peer-reviewed estimates of the 24 

daily human exposure to hazardous substances that is likely to be without appreciable risk of adverse 25 

noncarcinogenic health effects over a specified duration of exposure. 26 

 Toxicity values from Health Effects Assessment Summary Tables (HEAST) (available at: 27 

https://epa-heast.ornl.gov). 28 

 National Center for Environmental Assessment toxicity values found in the Risk Assessment 29 

Information System (available at: http://rais.ornl.gov). 30 

Toxicity Values for Radionuclides 31 

The default dose coefficient file package 3.02 morbidity risk factors within the RESidual RADioactivity 32 

(RESRAD) dose model (available at: http://resrad.evs.anl.gov/) will be used for selecting the risk 33 

coefficients for radiological COPCs. 34 

3.9.1.6 Risk Characterization 35 

Risk estimates will be presented by exposure area and depth in soil. The BRA will also discuss risk 36 

estimates relative to Hanford Site background levels. The risk characterization identifies the COPCs that 37 

are risk drivers. 38 

http://hhpprtv.ornl.gov/
http://www.epa.gov/reg3hscd/risk/human/rb-concentration_table/
http://oehha.ca.gov/tcdb/index.asp
http://www.atsdr.cdc.gov/mrls/index.html
https://epa-heast.ornl.gov/
http://rais.ornl.gov/
http://resrad.evs.anl.gov/
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3.9.1.7 Discussion of Uncertainties 1 

Uncertainties will be identified for each step of the HHRA process (i.e., data analysis, exposure 2 

assessment, toxicity assessment, and risk characterization); sensitivity analysis or probabilistic tools could 3 

be used to provide additional information. The discussions will identify whether risks from contaminants 4 

in soil are likely overstated or understated.  5 

3.9.1.8 Methods for Calculating Human Health Cleanup Levels 6 

Cleanup levels for direct contact with radionuclides in soil, structures (including pipelines), and debris 7 

will be developed using parameters for the outdoor worker scenario identified in Section 3.9.1.1, as well 8 

as the toxicity values identified in Section 3.9.1.5. The outdoor worker PRG will be used to represent 9 

reasonable maximum exposure for industrial worker to contaminated soil. For pipelines, structures, and 10 

debris, the two-dimensional outdoor worker external exposure will be used to represent reasonable 11 

maximum exposure. The two-dimensional method is developed to evaluate risks from exposure to 12 

structures with surface radioactive contamination. In this method, the outdoor worker is exposed to 13 

radioactively contaminated dust settled on finite slabs. The only pathway considered is external exposure 14 

to ionizing radiation (EPA, 2016). Table 3-7 provides the exposure parameters that will be used. PRGs 15 

corresponding to a 10-4 acceptable cancer risk level will be used for radionuclides. The methodology used 16 

to calculate soil PRGs for radionuclides is consistent with the methodology used in BRAs for the River 17 

Corridor OUs. 18 

Cleanup levels for direct contact with chemicals in soil, structures (including pipelines), and debris will 19 

be developed using the assumptions from MTCA (WAC 173-340-745, Equations 745-1 and 745-2), along 20 

with toxicity values identified in Section 3.9.1.5. The PRGs will be developed based on a 10-5 acceptable 21 

cancer risk level or a noncancer hazard quotient of 1. MTCA equations will be used to calculate PRGs 22 

based on direct contact (soil ingestion) and, where relevant, the PRG value will be based on the inhalation 23 

exposure pathway when it is lower than soil ingestion. The cumulative cancer risk threshold for chemicals 24 

is also 10-5, so adjustment to cleanup levels based on cumulative risk may be relevant. Adjustments for 25 

multiple contaminants having a similar mode of action or multiple pathways of exposure will be made 26 

where appropriate. 27 

3.9.2 Ecological Risk Assessment Approach 28 

The ecological risk assessment (ERA) approach will follow EPA guidance and the terrestrial ecological 29 

evaluation procedures developed by Ecology (MTCA). The ERAs will include, as appropriate, 30 

explanations of how the methodology conforms to guidance and requirements identified in MTCA. 31 

The ERA approach is the same as that used in the BRAs for the River Corridor OUs. 32 

3.9.2.1 Identification of Contaminants of Potential Ecological Concern 33 

Contaminants of potential ecological concern will be identified using the same process developed for the 34 

HHRA (Section 3.9.1.3) but will consider ecological pathways and screening levels. 35 

3.9.2.2 Conceptual Site Model for Ecological Exposure 36 

The CSM for ecological exposure pathways will include the elements described by 37 

OSWER Directive 9285.7-25, Ecological Risk Assessment Guidance for Superfund: Process for 38 

Designing and Conducting Ecological Risk Assessments: Interim Final. Although not specifically 39 

referred to as a CSM, these same elements are also part of the simplified terrestrial ecological evaluation 40 

procedures (WAC 173-340-7492, “Simplified Terrestrial Ecological Evaluation Procedures”) and 41 

site-specific terrestrial ecological evaluation procedures under MTCA (WAC 173-340-7493, 42 

“Site-Specific Terrestrial Ecological Evaluation Procedures”). Previously developed evaluations will be 43 

used, including the conceptual model of ecological exposure pathways and receptors developed for the 44 
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most recent versions of Tier 1 and Tier 2 ecological PRGs (CHPRC-00784, Tier 1 Risk-Based Soil 1 

Concentrations Protective of Ecological Receptors at the Hanford Site [hereinafter referred to as Tier 1 2 

ecological SSLs]; Tier 2 wildlife PRGs [CHPRC-01311]; ECF-HANFORD-11-0158, Tier 2 Terrestrial 3 

Plant and Invertebrate Preliminary Remediation Goals (PRGs) for Nonradionuclides for Use at the 4 

Hanford Site [hereinafter referred to as Tier 2 plant/invertebrate PRGs]). 5 

3.9.2.3 Evaluation of Biointrusion 6 

The ERA will include a discussion of the depth of soil to which ecological receptors are exposed. This 7 

discussion will use the analysis presented in CHPRC-00651, Draft B. If a conditional POC for soil depth 8 

is proposed, both the standard POC and the conditional POC will be presented as remedial action 9 

alternatives in the FS. 10 

3.9.2.4 Exposure Assessment 11 

The exposure assessment will use exposure parameters, representative species, and transfer factors found 12 

in the most recent versions of Tier 1 ecological SSLs (CHPRC-00784) and Tier 2 wildlife PRGs 13 

(CHPRC-01311) that have already been evaluated and used in ERAs in the River Corridor OUs. 14 

Estimation of EPCs in soil will use the same data and parallel the methods as presented for the HHRA. 15 

3.9.2.5 Effects Assessment 16 

The effects assessment will be the same as that employed for the River Corridor OU BRAs. 17 

The assessment will use toxicity reference values for wildlife that have been developed in the most recent 18 

versions of Tier 1 ecological SSLs (CHPRC-00784) and Tier 2 wildlife PRGs (CHPRC-01311). The same 19 

soil thresholds protective of wildlife that were developed from these toxicity reference values will be used 20 

for wildlife in the Central Plateau. For nonradiological contaminants, effect values for terrestrial plants 21 

and invertebrates will be the soil threshold concentrations presented in the most recent versions of Tier 1 22 

ecological SSLs (CHPRC-00784), and Tier 2 plant/invertebrate PRGs (ECF-HANFORD-11-0158). The 23 

DOE’s Biota Concentration Guides for terrestrial plants and animals represent the radiological ecological 24 

screening levels for radionuclides in soil.  25 

3.9.2.6 Risk Characterization 26 

Ecological risk characterization will use standard methods and approaches already employed along the 27 

River Corridor, including the following: 28 

 Calculation of ecological hazard quotients 29 

 Evaluation of risk relative to established background levels to aid in identifying risk drivers 30 

 Methods for characterizing risks when a scientific-management decision point (SMDP) is reached 31 

The SMDP is reached when exposures are higher than an ecological hazard quotient of 1 (i.e., an EPC is 32 

higher than a PRG). The potential for population-level risks to wildlife and community-level risks to 33 

plants and invertebrates will be evaluated, and a risk management decision will be made using the SMDP. 34 

The approach is the same as was used for the River Corridor OU BRAs. The SMDP will consider 35 

the following: 36 

 Spatial characteristics of the waste site (area and depth of the waste site) 37 

 Proximity and size of other waste sites and unaffected habitat 38 

 Extent of site characterization (sample density, characterization of lateral extent of contamination) 39 

 Data quality (presence of qualifiers, adequacy of detection limits) 40 
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 Frequency that risk-based thresholds are exceeded and the location(s) of those exceedances 1 

 Chemical-specific properties of each contaminant of potential ecological concern (potential to 2 

biomagnify, persistence) 3 

 Ecological receptors specific details 4 

 Feeding guild that is affected (plants; insects; and omnivorous, herbivorous, insectivorous, or 5 

carnivorous wildlife) 6 

 Proportion of receptors affected 7 

 Likelihood of population- or community-level effects 8 

 Home range of the receptors at risk relative to the area exceeding PRG 9 

 Evaluation of PRG (level of confidence, basis, relation to other PRGs such as those for human health 10 

or groundwater protection)  11 

In the preparation of the ERA, risk assessors will evaluate potential risks to populations of mammals and 12 

birds and to communities of plants and invertebrates. Uncertainties will be identified for each step of the 13 

ERA process (i.e., data analysis, effects assessment, exposure assessment, and risk characterization); 14 

sensitivity analysis or probabilistic tools could be used to provide additional information. Risk assessors 15 

will then propose conclusions through the SMDP. Risk managers from DOE and the regulatory agencies 16 

will review and concur or revise the SMDP conclusions. 17 

3.9.2.7 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 affect levels and are found in the 20 

most recent versions of Tier 2 wildlife PRGs (CHPRC-01311) and Tier 1 ecological SSLs (CHPRC-00784) 21 

(for birds 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 Levels 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 1 SSLs as follows:  27 

1. Radiological doses to aquatic animals and to terrestrial plants should not exceed 1.0 rad/day  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. RESRAD-BIOTA is the software tool used to implement the screening and analysis 32 

methods in DOE-STD-1153-2002 or associated updates.   33 

No Tier 2 PRGs for radionuclides were calculated. Hence, the most recent version of Tier 1 ecological 34 

SSLs (CHPRC-00784) will be used for decision making. 35 



DOE/RL-2020-27, DRAFT A 
SEPTEMBER 2020 

 

3-45 

3.9.3 Evaluation of Groundwater Protection 1 

The evaluation of groundwater protection will be based on the graded approach document 2 

(DOE/RL-2011-50), which will form the basis for all groundwater evaluations on the Central Plateau. 3 

The development of SSLs and PRGs for groundwater protection will be based on protecting groundwater 4 

directly below each waste site. In addition, cumulative impacts from all waste sites and other sources 5 

within the Central Plateau will also be evaluated. The evaluation will be based on available information 6 

and initial CSMs. Additional information from source and groundwater investigations, remedy 7 

implementation, and long-term monitoring will become available as characterization efforts and remedy 8 

decisions are implemented. This information (and interpretations) may lead to revisions of the CSMs. 9 

The graded approach document (DOE/RL-2011-50) establishes the use of Subsurface Transport Over 10 

Multiple Phases (STOMP©) (PNNL-12030, STOMP: Subsurface Transport Over Multiple Phases 11 

Version 2.0: Theory Guide) as the fate and transport model to be used for groundwater protection 12 

evaluations. To facilitate the modeling approach for the Central Plateau, five hydrogeologic provinces 13 

were identified in the graded approach document based on vadose zone hydrogeologic similarity. 14 

The characteristics, thickness, and vertical distribution of the vadose zone sediments of the five provinces 15 

are provided in the graded approach document, and can be updated as additional information is gathered 16 

for waste sites and waste management areas (WMAs) across the Central Plateau. Other parameter values 17 

used for the groundwater protection evaluation include ranges of distribution coefficient (Kd) values and 18 

net infiltration rates. 19 

For evaluation of groundwater protection for soil and vadose zone contamination within the Central 20 

Plateau, Kd values identified for the River Corridor (DOE/RL-2010-95) will be used. Because 21 

DOE/RL-2010-95 did not identify a Kd value for uranium, a Kd value of zero will be used for all waste 22 

sites unless site-specific information is available. However, when additional information is gathered 23 

during characterization of vadose zone contamination becomes available, some of these Kd values can be 24 

updated or a different sorption model can be applied when supported by characterization information. 25 

Long-term net infiltration rates will be defined as documented in the graded approach document 26 

(DOE/RL-2011-50). To summarize, 4 mm/yr will be used as the long-term infiltration rate for two 27 

scenarios based on two future end states as follows: 28 

 Native land cover scenario: Assumes revegetation with native plants that will mature within about 29 

30 years of remediation and revegetation, consistent with the graded approach document 30 

(DOE/RL-2011-50). While revegetation is an important part of waste site remediation, the timeframe 31 

for Central Plateau habitat restoration to pre-disturbance conditions is uncertain.  32 

 Evapotranspiration barrier scenario: Assumes installation of an evapotranspiration barrier10 at the 33 

waste site(s). After the barrier is installed, the effective infiltration rate will be reduced to 0.5 mm/yr. 34 

The barrier will be assumed to have a design life of 500 years. After that, net infiltration rates will 35 

return to the natural land cover rate of 4 mm/yr.  36 

Table 3-10/Figure 3-4 and Table 3-11/Figure 3-5 illustrate the native vegetation and barrier scenarios, 37 

respectively, based on the input and evaluations provided in the graded approach document 38 

(DOE/RL-2011-50). To establish compliance of the groundwater protection evaluation approach with the 39 

requirements of WAC 173-340-747(8), “Deriving Soil Concentrations for Groundwater Protection,” 40 

                                                      
© STOMP is a copyright of Battelle Memorial Institute, Columbus, Ohio, and used under the Limited Government 

License. 

10 Section 3.14 provides a discussion of potential barrier technologies currently being considered. 
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a single crosswalk for waste sites applicable across the Central Plateau will be developed. This crosswalk 1 

will follow the structure documented in DOE/RL-2010-95. Following this development, and within each 2 

of the OUs, each risk assessment will identify unique application aspects for waste sites and demonstrate 3 

how Washington Administrative Code requirements are met. 4 

Table 3-10. Central Plateau Inner Area Native Vegetation Recharge 
Scenario Phases and Recharge Rates 

Surface Soil 

Type 

Historic Simulation 

(through 2014) 

(Initial Hydraulic Conditions) 

Predictive Simulation 

(from 2015 forward) 

(Calculation of Peak Groundwater Concentration) 

Pre-Hanford 

Phase 

(Before 1944) 

Hanford 

Operations 

Phase 

(1944–2014) 

Bare Soil 

Phase 

(2015–2049) 

Young 

Shrub-Steppe 

Phase 

(2050–2079) 

Shrub-Steppe 

Phase 

(After 2080) 

Hanford sand, 

disturbed 

4.0a 63.0b 63.0b 8.0c 4.0d 

Source: PNNL-14702, Vadose Zone Hydrogeology Data Package for Hanford Assessments. 

Note: All values reported in mm/yr. 

a. PNNL-14702, Table 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 soils disturbed by excavations; no vegetation. 

c. PNNL-14702, Table 4.15; all areas with soils disturbed by excavations; young shrub-steppe. 

d. PNNL-14702, Table 4.15; all areas with soils disturbed by excavations; shrub-steppe. 

 5 

 6 

Figure 3-4. Central Plateau Inner Area Native Vegetation Recharge Scenario  7 
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Table 3-11. Central Plateau Inner Area Barrier Recharge Scenario Phases and Recharge Rates 

Surface Soil 

Type 

Historic Simulation 

(through 2014) 

(Initial Hydraulic Conditions) 

Predictive Simulation 

(from 2015 forward) 

(Calculation of Peak Groundwater Concentration) 

Pre-Settlement 

Phase 

(Before 1944) 

Hanford 

Operations 

Phase 

(1944–2014) 

Bare Soil Phase 

(2015–2049) 

Barrier Design 

Life Phase 

(2050–2549) 

Post-Barrier 

Phase (Mature 

Shrub-Steppe) 

(After 2550) 

Hanford sand, 

disturbed 

4.0a 63.0b 63.0b 0.5c 4.0d 

Sources: DOE, 2005, Technical Guidance Document for Tank Closure Environmental Impact Statement Vadose Zone and 

Groundwater Revised Analyses. 

PNNL-14702, Vadose Zone Hydrogeology Data Package for Hanford Assessments. 

Note: All values reported in mm/yr. 

a. PNNL-14702, Table 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 soils disturbed by excavations; no vegetation. 

c. DOE, 2005, Section 4.4; barrier during design life. 

d. PNNL-14702, Table 4.15; all areas with soils disturbed by excavations; shrub steppe. 

 1 

 2 

Figure 3-5. Central Plateau Inner Area Barrier Recharge Scenario  3 
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3.9.3.1 Basis for Calculation of Soil Screening Levels and Preliminary Remediation Goals 1 

The evaluation of groundwater protection approach involves the evaluation of the potential for 2 

groundwater contamination from a given waste site (with known or assumed waste geometry) or the 3 

calculation of SSLs or PRGs. The SSLs and PRGs are soil and vadose zone concentrations that would not 4 

impact groundwater above pre-defined levels. Consistent with the graded approach document (Figure 3-1 5 

in DOE/RL-2011-50), the SSLs will be used to identify COPCs, and the PRGs will be used to set cleanup 6 

levels. 7 

For the SSLs calculation, these soil concentrations would not impact groundwater concentrations above 8 

the lowest value from the following: 9 

 Chemicals; concentrations calculated for the EPA tap water scenario based on carcinogenic effects 10 

calculated at a target risk level of 1×10-6, as applicable 11 

 Radionuclides; concentrations calculated for the EPA tap water scenario based on carcinogenic 12 

effects calculated at a target risk level of 1×10-5 13 

 Concentrations calculated for the EPA tap water scenario based on noncarcinogenic effects calculated 14 

at a hazard quotient value of 0.1, as applicable 15 

The groundwater protection PRGs would be calculated as soil concentrations that would not impact 16 

groundwater concentrations above the lowest value from the following: 17 

 The federal and state maximum contaminant level values, where available 18 

 EPA screening levels for radionuclides for which no maximum contaminant level is available; the 19 

groundwater cleanup level is calculated using the tap water scenario at an individual target risk level 20 

of 1×10-4 21 

 MTCA Method B cleanup levels for groundwater based on carcinogenic effects calculated at a target 22 

risk level of 1×10-6, as applicable, with downward adjustment to maintain cumulative risk below 23 

1×10-5 for multiple contaminants in accordance with WAC 173-340-708(5) and (6), “Human Health 24 

Risk Assessment Procedures” 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 

3.9.3.2 Evaluation of Cumulative Impacts and Approach for Evaluation 29 

of Conditional Point of Compliance 30 

An alternative can be developed in the FS that considers a conditional POC in groundwater. The detailed 31 

evaluation of this alternative will consider the evaluation of cumulative impacts, taking into consideration 32 

the upgradient groundwater contamination through the same comprehensive approach as PNNL-11800, 33 

Composite Analysis for Low-Level Waste Disposal in the 200 Area Plateau of the Hanford Site, and the 34 

cumulative impact analysis conducted for the Tank Closure and Waste Management EIS 35 

(DOE/EIS-0391). The following considerations will be defined for this evaluation: 36 

 The conditional POC process will define a model domain (in space and time) that covers all the 37 

source waste sites within the boundary, as well as existing groundwater contamination. An example 38 

of this boundary is shown in Figure 3-6. This example boundary encompasses all of the liquid 39 

effluent disposal sites and the existing concentrated groundwater contamination areas within the 40 
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Central Plateau. The actual boundary will be determined through the RI/FS process for 1 

source OUs/WMAs. The evaluation will be conducted for 1,000 years. 2 

 3 

Figure 3-6. Example Boundary for the Evaluation of Conditional Point of 4 

Compliance for Groundwater Protection 5 

 Inventory estimates for waste sites will include measurements for surface soils and the vadose zone, 6 

as well as the following sources: 7 

 Liquid disposal sites: Hanford Site Soil Inventory Model (SIM) mean values (PNNL-16940, 8 

Hanford Soil Inventory Model (SIM), Revision 2, Software Documentation – Requirements, 9 

Design, and Limitations) will be used for the base case. Ranges of effluent volumes and 10 

associated contaminant concentrations provided by the SIM will be used to evaluate 11 

the uncertainties. 12 

 Solid waste disposal sites: Inventory estimates will be developed based on available information 13 

and available characterization measurements. 14 

 Tank farms sources: Data will be obtained from the most recent leak assessment reports and the 15 

tank waste and ancillary equipment inventory estimates. 16 

 A range of end-state conditions for waste sites and groundwater will be evaluated using the same 17 

approach documented in PNNL-14027, An Initial Assessment of Hanford Impact Performed with the 18 

System Assessment Capability, which will be updated to reflect the current decisions and response 19 

actions that have already been implemented for the groundwater contamination on the Central 20 

Plateau, including perched water removal. 21 
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The approach for evaluation of cumulative impacts from waste sites, single-shell tank WMAs, and other 1 

sources within the Central Plateau is described in the Cumulative Impact Evaluation (CIE) Technical 2 

Approach document (DOE/RL-2018-69). Future decision documents for OUs and single-shell tank 3 

WMAs will reference this document, update the utilized tools and information as necessary to reflect 4 

CSM updates, and the required evaluations. That is, the CIE tools, models, and databases will be 5 

continually updated as additional source and groundwater information is obtained through 6 

characterization and remediation efforts and as waste sites and WMAs advance through the regulatory 7 

process. 8 

3.10 Initial Evaluation 9 

Based on the existing information for each waste site and the PUREX Complex summarized in 10 

Sections 3.2, 3.3, and 3.4, and detailed in in Appendices C and D, DOE-RL conducted an initial 11 

evaluation of the following:  12 

 Potential threat(s) to human health and the environment that may drive action 13 

 Likely exposure pathways associated with potential threat(s) 14 

 Likely response scenarios to consider in future alternative evaluations to respond to potential threat(s)  15 

 Uncertainties (i.e., data needs) and associated approach to address data needs 16 

Based on this evaluation, DOE-RL has determined the following: 17 

 Potential Threat(s) to human health and the environment 18 

 Existing information is sufficient to define a basis for action for the 202A Canyon. A significant 19 

amount of information is available on the residual contamination in the 202A Canyon due to the 20 

extensive deactivation that was performed in the 1990s. This information is provided in the 21 

scoping summaries presented in Appendix D.  22 

A preliminary HHRA was performed using soil PRGs, the EPA Linear Low-Dose Risk Equation, 23 

and the EPA One-Hit High Risk Equation (EPA/540/1-89/002) to evaluate future risk to an 24 

outdoor worker exposed to nonsoil, surface contamination of the 202A Canyon. This preliminary 25 

risk assessment approach is extremely conservative as it compares soil PRGs to fixed surface 26 

contamination (i.e., assumes fixed surface concentrations on structures are equivalent to the same 27 

concentration in soil with similar soil exposure pathways) and assumes an outdoor worker could 28 

trespass inside of a structure to which they would not have physical access. This conservative 29 

(nonstandard) screening risk assessment approach was used to evaluate whether a basis for 30 

remedial action for the 202A Canyon could be established using process knowledge and 31 

information collected during deactivation.  32 

The preliminary risk estimates for the 202A Canyon are as high as 1×10-2 based on the methods 33 

used to calculate excess lifetime cancer risk. The cancer risks are substantially greater than the 34 

acceptable target risk threshold of 1 in 10,000 (1×10-4). The high magnitude of the total outdoor 35 

worker cancer risks estimated for the 202A Canyon warrants evaluation of remedial alternatives in 36 

the FS. Given the extremely high outdoor worker cancer risk levels, no additional analytical data 37 

are necessary to further evaluate human health or ecological risk. The exposure assumptions and 38 

inputs used to calculate the outdoor worker risks are documented in ECF-HANFORD-20-0059, 39 

Preliminary Risk Calculations for 200-CP-1 Operable Unit Waste Sites.  40 

 Existing information is also sufficient to define the exposure risk for the PUREX Tunnels. 41 

A significant amount of information is available on the waste that was placed in the tunnels and 42 
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the current conditions, which is described in Appendix C of this work plan. Both tunnels were 1 

stabilized with engineered grout, which significantly reduces the possibility of subsequent 2 

releases. The tunnels are entirely covered with earth fill to provide a minimum cover of 2.4 m 3 

(8 ft) for radiation shielding. The top of the tallest waste package in Storage Tunnel 1 is 4 

approximately 4.2 m (13.7 ft) bgs and the top of the tallest waste package in Storage Tunnel 2 is 5 

approximately 4.5 m (14.7 ft) bgs. With the exception of the tallest waste packages, the vast 6 

majority of waste in the storage tunnels is below 4.6 m (15 ft) of cover. As a result of the thick 7 

soil cover and engineered grout fill, direct contact exposure is considered unlikely. 8 

 Uncertainties associated with nature and extent of contamination in the abovegrade portions of 9 

structures other than the 202A Canyon do not require field investigation. The end state for the 10 

PUREX Complex is based on demolition and disposal of the abovegrade structures, other than the 11 

abovegrade portions of the process cells in the 202A Canyon. Accordingly, information about the 12 

type and magnitude of contamination can be managed during demolition to ensure appropriate 13 

measures are taken for worker safety and waste disposition.  14 

 Uncertainties associated with nature and extent of contamination of belowgrade structures and 15 

waste sites within the footprint of a cover system or full removal of the 202A Canyon and Storage 16 

Tunnels require no, or limited additional data to support risk evaluations. The risk to human or 17 

ecological receptors from these waste sites and structures will be mitigated by the 202A Canyon 18 

or Storage Tunnel remedy and no additional data are required. The potential risk to groundwater 19 

from these waste sites and structures require additional evaluation as described in Chapters 4 20 

and 5.  21 

 Uncertainties associated with nature and extent of contamination of belowgrade structures and 22 

waste sites outside of the footprint of a cover system or full removal of 202A Canyon and Storage 23 

Tunnels require additional evaluation as described in Chapters 4 and 5.    24 

 Several waste sites were identified that do not have contamination and should not continue to be 25 

evaluated as a waste site under the 200-CP-1 OU. It recommended that these waste sites be 26 

removed from Appendix C of the Tri-Party Agreement (Ecology et al., 1989a) using the waste 27 

site reclassification process.  28 

 Remedial Alternatives Evaluation  29 

 Sufficient information is available from process knowledge and collected during the 30 

202A Canyon deactivation process to determine whether transuranic constituents are present in 31 

sufficient quantities that after stabilization, would be classified as TRU/TRUM (i.e., >100 nCi/g). 32 

Evaluation of this information is described as a task in Chapters 4 and 5.  33 

 Sufficient information is available from process knowledge and collected during the 34 

202A Canyon deactivation process to determine whether there are materials classified as Spent 35 

Nuclear Fuel in the A, B, C Cells; Slug Storage Basin; and/or Storage Tunnels. Based on the 36 

initial evaluation, spent nuclear fuel is not present in the A, B, C Cells nor the Slug Storage Basin. 37 

Further review of the information associated with a single railcar in PUREX Storage Tunnel 38 

Number 2 will be performed as described as a task in Chapters 4 and 5.  39 
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 Sufficient information is available from process knowledge and collected during the 1 

202A Canyon deactivation process to identify the materials (e.g., free liquids, liquid mercury, 2 

lead, etc.) that require application of a specified treatment standard or a variance from LDR 3 

requirements. Evaluation of this information is described as a task in Chapters 4 and 5. 4 

 Sufficient information is available from process knowledge and collected during the 5 

202A Canyon deactivation process to identify liquids potentially containing PCBs (e.g., hydraulic 6 

systems, electrical equipment, etc.) that require further evaluation under TSCA. Evaluation of this 7 

information is described as a task in Chapters 4 and 5.  8 

 Sufficient information was collected during the 202A Canyon deactivation process and from 9 

process knowledge to support RCRA closure of the DWMUs in the 202A Canyon and the PUREX 10 

Storage Tunnels. During deactivation, the tank systems in the 202A Canyon were drained, 11 

flushed, and sampled until the liquids no longer demonstrated dangerous waste characteristics. 12 

The sample results are provided in Appendices D and E.  13 

 Sufficient information is available from process knowledge of the PUREX operations and 14 

available data (e.g., analytical data, radiation readings, etc.) to establish that comingling of 15 

releases from the DWMUs in the 202A Canyon and other areas of concern occurred. During 16 

operations, spills and leaks from pipes (both unintentional leaks and during jumper connections) 17 

are known to have occurred within the 202A Canyon that involved releases from both DWMUs 18 

and non-DWMU components.  19 

 Additional information is required to support RCRA closure of the 241-A-302A DWMU, 20 

including the potential for comingling of releases with other areas of concern as described in 21 

Chapters 4 and 5.  22 

3.11 Preliminary Remedial Action Objectives 23 

This section describes the preliminary 200-CP-1 OU RAOs, which are based on the reasonably 24 

anticipated future land use of the Central Plateau, potential receptors, known or expected contaminants, 25 

and impacted media. The following preliminary RAOs may be refined during the RI to support the FS, 26 

with final RAOs established in the ROD:  27 

 RAO #1: Prevent or mitigate unacceptable risk to human health and ecological receptors associated 28 

with radiological exposure to structures, waste, or soil contaminated above risk-based criteria. 29 

 RAO #2: Prevent or mitigate unacceptable risk to human health and ecological receptors associated 30 

with chemical exposure to waste or soil contaminated at or above risk-based criteria. 31 

 RAO #3: Control the sources of potential groundwater contamination to support the Central Plateau 32 

groundwater goal of restoring and protecting the beneficial uses of groundwater. 33 

3.12 Potential Applicable or Relevant and Appropriate Requirements 34 

Any remedial action implemented for 200-CP-1 OU waste sites will be required to meet applicable or 35 

relevant and appropriate requirements (ARARs). Accordingly, alternatives developed and evaluated in the 36 

FS will be assessed based on their ability to comply with ARARs. Appendix F describes the potential 37 
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ARARs and to-be-considered (TBC) criteria for the 200-CP-1 OU.11 The potential ARARs and TBCs are 1 

subject to further review and will be revised, if necessary, in the RI/FS report. 2 

3.13 Preliminary Remediation Goals 3 

Radiological and chemical PRGs for direct contact human health exposure, ecological exposure, and 4 

groundwater protection will be established for the receptors and exposure pathways described in 5 

Sections 3.9.1 through 3.9.3. These PRGs will be the numeric representation of protective contaminant 6 

concentrations consistent with the RAOs (Section 3.11) and will be based on the methods and input 7 

parameters summarized in this chapter. The supporting calculations listed below document currently 8 

available PRG values.  9 

 ECF-HANFORD-16-0132, Calculation of Soil Radiological Preliminary Remedial Goals for the 10 

Construction Worker Scenario 11 

 ECF-HANFORD-16-0133, Calculation of Soil Radiological Preliminary Remedial Goals for the 12 

Outdoor Worker Scenario 13 

 ECF-HANFORD-16-0134, Calculation of Soil Nonradiological Preliminary Remediation Goals for 14 

the Outdoor Worker Scenario 15 

 CHPRC-00784, Tier 1 Risk-Based Soil Concentrations Protective of Ecological Receptors at the 16 

Hanford Site 17 

 CHPRC-01311, Tier 2 Risk-Based Soil Concentrations Protective of Ecological Receptors at the 18 

Hanford Site 19 

 ECF-HANFORD-11-0158, Tier 2 Terrestrial Plant and Invertebrate Preliminary Remediation Goals 20 

(PRGs) for Nonradionuclides for Use at the Hanford Site 21 

 DOE/RL-2011-50, Regulatory Basis and Implementation of a Graded Approach to Evaluation of 22 

Groundwater Protection 23 

3.14 Potential Response Actions and Associated Technologies 24 

Understanding potential response actions and a preliminary range of associated remedial technologies 25 

supports the data needs identification for the RI/FS alternative evaluations (Chapter 5). The following 26 

describe potential response actions for the 200-CP-1 OU. 27 

 PUREX Complex: Consistent with the Canyon Disposition Initiative (Section 1.4) and the 28 

221U Canyon Record of Decision (EPA et al., 2005), potential response actions for the 202A and 29 

other structures included in the PUREX Complex are described below. 30 

 Stabilize and leave in place under canyon barrier: In the 202A Canyon, the belowgrade 31 

process cells, Hot Pipe Trench, Air Tunnel, Storage Gallery, and Sample Gallery would be 32 

stabilized and void filled with an engineered grout mixture. The upper structure, including the 33 

P&O Gallery, the cranes, and Crane Cab Gallery would be demolished to the level of the canyon 34 

deck. Belowgrade components of exterior structures, such as the ventilation ducts and the deep 35 

bed filters, would be stabilized and void filled with engineered grout. Abovegrade structures and 36 

components would be demolished to grade level. Materials that require alternate disposition 37 

                                                      
11 To-be-considered 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. 
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would be treated or removed for disposal at an appropriate location. Other Hanford Site wastes 1 

may be placed for co-disposal in the belowgrade galleries within the 202A Canyon building prior 2 

to grouting. An engineered surface barrier will be constructed over the stabilized Canyon building 3 

and the underground portion of other exterior structures using borrow material from available 4 

sources. The effective portion of the barrier would cover all areas where contaminants remain that 5 

may impact human health and the environment above acceptable levels. The surface of the barrier 6 

would be contoured, graded, and sloped, and vegetation applied to minimize erosion and blend 7 

with the surrounding grade. ICs may be used to further manage potential exposure (e.g., to 8 

prevent site access). 9 

 RTD: The entire Canyon building and PUREX Complex structures would be removed to the 10 

extent that contamination remains above cleanup levels. Debris would be treated as necessary and 11 

disposed of in appropriate disposal facilities such as ERDF or the Waste Isolation Pilot Plant near 12 

Carlsbad, New Mexico. Because of the depth and size of the Canyon building, a significant area 13 

beyond the boundary of the structure would also be excavated and may result in removal of some 14 

of the exterior waste sites. Following excavation, the area would be backfilled using overburden 15 

and layback materials stockpiled onsite and/or borrow materials from available sources. Site 16 

surface restoration would be performed considering the future use of the surrounding area. Site 17 

grading and backfilling requires an understanding of regulatory requirements for access, borrow 18 

material use and transport, and borrow material chemical and physical properties.   19 

 Waste sites 20 

 RTD: RTD alternatives involve excavating soil and structures with contamination above PRGs 21 

and placing them at approved disposal facilities for long-term management. RTD planning 22 

requires an understanding of soil chemical and physical properties, waste site structural integrity, 23 

and the depth and nature of contamination. Waste disposition requires that the receiving disposal 24 

facility and disposal criteria be identified to meet waste acceptance and disposal requirements 25 

(e.g., land disposal restrictions). Following excavation and closure, waste sites are typically 26 

backfilled using overburden and layback materials stockpiled onsite and/or borrow materials from 27 

locally identified sources. Site surface restoration is performed considering the future use of the 28 

surrounding area. Site grading and backfilling requires an understanding of regulatory 29 

requirements for access, borrow material use and transport, and borrow material chemical and 30 

physical properties.  31 

 Leave-in-place alternatives: Leave-in-place alternatives physically and administratively restrict 32 

potential contaminant migration and contaminant accessibility to receptors. These alternatives 33 

generally involve one or a combination of the following scenarios: 34 

o Leave in place with void grouting and/or soil stabilization and appropriate ICs:12 35 

Involves injecting a stabilizing medium into contaminated soil or internal voids of 36 

belowgrade pipelines and structures. ICs may be used to further manage potential exposure 37 

(e.g., to prevent site access). Grouting larger void spaces also minimizes the potential 38 

subsidence of overlying soil. This alternative is most appropriate for pipeline and structure 39 

waste sites where there is confidence to deliver uniform grouting to void spaces. 40 

                                                      
12 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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o Leave in place with engineered cover or containment system and appropriate ICs: 1 

Involves placing a barrier over contaminated structures or soil with appropriate ICs to 2 

manage barrier performance. This alternative is particularly relevant for waste sites that are 3 

located near other facilities such as the 202A Canyon or waste sites that will have (or are 4 

anticipated to have) engineered surface barriers as a remedy. Barrier use may also be 5 

appropriate for waste site locations not immediately adjacent to other facilities and 6 

waste sites, including the PUREX Storage Tunnels. If necessary, isolated removal of wastes 7 

that require alternate disposal may be performed before placement of the engineered cover.  8 

o Leave in place with appropriate ICs only: Leaves contaminated soil and structures in place 9 

with appropriate ICs to restrict exposure (e.g., programmatic exposure monitoring and access 10 

control, deed restrictions, fencing, and signage). This alternative is most appropriate for waste 11 

sites where potential exposure can be effectively managed using only ICs. 12 

Table 3-12 identifies a range of process options developed in accordance with OSWER Directive 9355.3-01 13 

to support identifying additional data needs associated with remedial technology evaluation and selection. 14 

Table 3-12 is not intended to comprehensively identify or evaluate potential technologies. A detailed 15 

evaluation of remedial action alternatives and associated technologies will be completed as part of the FS. 16 

Sections 5.9 and 5.10 in this work plan present additional remedial alternative development and 17 

screening information.  18 
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Table 3-12. Technologies Associated with Potential 200-CP-1 OU Response Actions 

Technologya 

Process  

Optionb 

COPC 

Applicabilityc 

State of Technology 

Developmentd Technology Description and Limitations 

Removal, Treatment, and Disposal Response Actions 

Removal - demolition Structural demolition All Mature technology used at the 

Hanford Site and other NPL sites 

Structures are removed via various methods such as use of heavy equipment (e.g., excavators with various attachments), hydraulic shears with steel shear jaws, concrete 

pulverizers, breaker jaws, pneumatic hammers, mechanical saws, cutting torches, and/or controlled explosives. 

Removal – excavation Shallow excavatione – 

standard 

All Mature technology used at the 

Hanford Site and other NPL sites 

Source area soil and/or structural elements are removed using conventional construction equipment. Excavated soil can be segregated to determine disposal or treatment 

requirements, or for return of clean layback material to the excavation. Site backfill and restoration following remediation typically requires a backfill material source to 

replace removed material volume. 

Shallow excavatione – 

suction 

All Mature technology used in the 

construction industry 

Source area soil is removed using construction vehicle-mounted vacuum equipment. Offers more precise control of excavations where interference considerations would 

restrict standard excavation but is likely not as effective as other excavation options for larger scale excavations. Cannot effectively remove structural elements. 

Deep excavationf – 

engineered layback 

All Mature technology used at the 

Hanford Site and other NPL sites 

Source area soil and/or structural elements are removed using conventional construction equipment and sloping and benching for side slope stability. Requires 

a significantly increasing lateral surface footprint with increasing excavation depth. Excavated soil can be segregated to determine disposal or treatment requirements, or 

for return of clean layback material to the excavation. Site backfill and restoration following remediation typically requires a backfill material source to replace removed 

material volume. May be limited by potential impacts to nearby infrastructure, foundations, and utilities, and may require significant planning for management of 

material stockpiles. 

Deep excavationf – 

engineered subsurface 

walls (multiple 

process options) 

All Mature technology used in the 

construction industry 

Source area soil and/or structural elements are removed using conventional construction equipment and engineered barriers for sidewall stability. Available process 

options include sheet piling, soldier piles, concrete piles, slurry walls, reinforced-concrete walls, caissons, and jet grouting. Typically requires a smaller lateral footprint 

than deep excavation with an engineered layback but requires additional design and installation effort. Excavated soil can be segregated to determine disposal or 

treatment requirements, or for return of clean layback material to the excavation. Site backfill and restoration following 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 soil and/or presence of adjacent 

subsurface interferences (e.g., utilities and building foundations). 

Deep excavationf – 

dragline 

All Mature technology used in the 

construction and mining industries 

Source area soil and/or structural elements are removed using large buckets and dragline cables. May require a smaller surface footprint than deep excavation with 

an engineered layback but offers less precision during excavation and material segregation. Will not perform effectively where significant subsurface engineered features 

require removal. Site backfill and restoration following remediation typically requires a backfill material source to replace removed material volume. 

Deep excavationf – drilling 

(multiple process options) 

All Mature technology used in the 

construction and mining industries 

Source area soil is removed and replaced with clean material using drilling techniques such as auguring, coring, rotary drilling, and vibratory hammers. Such excavation 

may be effective where small lateral areas of contamination cannot be readily accessed by other deep excavation techniques but is likely not practical for larger areas of 

contamination. Cannot effectively remove structural elements. 

Removal – pore water 

extraction 

Vacuum extraction Mobile COPCs 

present in pore water 

Technology is in the 

pilot-testing stage 

Subsurface-contaminated pore water within the unsaturated zone is extracted using high-vacuum application. This technology is still under development to evaluate 

effectiveness and would only be applicable for removing contaminated pore water. 

Removal – soil flushing  Soil flushing with 

contaminant recovery 

(multiple process options) 

COPCs with high to 

moderate mobility 

Mature technology used at other 

NPL sites 

Source area soil contamination is mobilized using amended water, captured in the liquid phase, and removed from the subsurface. Requires significant evaluation 

for effective delivery and capture, as soil flushing is highly specific to the contaminants and associated soil types. Not applicable to contaminated structures or 

internal contents. 

Treatment (ex situ) –  

physical/chemical  

Soil sorting/screening 

(multiple process options) 

All Mature and prototype technologies 

used at the Hanford Site, other NPL 

sites, and in the construction and 

mining industries  

Contaminated and clean soil and/or structural elements are separated using observation and field instrumentation. Separation can range from gross segregation at the 

excavation point to staging, spreading, and separating at a different location. 

Soil washing COPCs with high to 

moderate solubility 

Mature technology used at other 

NPL sites and pilot-tested at the 

Hanford Site 

Contamination in the soil is removed (via dissolution or by separating the fine and coarse soil particle size fractions) using a water-based treatment. Wash water and/or 

fine particles are then considered for further separate treatment and/or disposal. Heterogeneous soil and mixtures of contaminants with varying characteristics require 

complex soil-washing treatment trains that are generally not suited to large-scale production rates. 

Solidification/stabilization 

(multiple process options) 

All Mature technology used at the 

Hanford Site and other NPL sites 

Contamination in the soil is physically and/or chemically stabilized using a treatment process that reduces or eliminates contaminant mobility. Typically applied as part 

of disposal at a landfill. 

Treatment (ex situ) – 

thermal  

Ex situ vitrification All Developed technology with limited 

field-scale application history for soil 

Contamination in the soil is immobilized for disposal when high temperatures are used to create a vitrified soil/contaminant matrix. Creation of an effective matrix is 

sensitive to soil properties, especially particle-size distribution. Generally higher implementation success than in situ vitrification. 

Disposal Backfill treated soil All Mature technology used at other 

NPL sites 

Excavation and ex situ treatment followed by onsite disposal (backfill). Effective application is subject to treatment process. 

Onsite landfill All Mature technology used at other NPL 

sites and Hanford Site operable units 

Disposal of excavated soil, debris, and/or structural elements at the ERDF. Treatment performed at the facility as required to meet land disposal restrictions. 

Waste acceptance criteria for ERDF must be met. 

Offsite landfill All Mature technology used at the 

Hanford Site and other NPL sites 

Disposal of excavated soil, debris, and/or structural elements at offsite landfills. Waste acceptance criteria for ERDF must be met. 

Offsite repository (Waste 

Isolation Pilot Plant) 

TRU wasteg Mature technology used at the 

Hanford Site and other NPL sites 

TRU waste must be packaged and shipped to the Waste Isolation Pilot Plant near Carlsbad, New Mexico.  
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Table 3-12. Technologies Associated with Potential 200-CP-1 OU Response Actions 

Technologya 

Process  

Optionb 

COPC 

Applicabilityc 

State of Technology 

Developmentd Technology Description and Limitations 

Leave-in-Place Response Actions 

Treatment (in situ) – 

chemical  

Chemical amendment 

(multiple process options 

for delivery/distribution) 

Reactant/contaminant 

dependent 

Mature technology used at the 

Hanford Site and other NPL sites 

Source area contamination is immobilized or destroyed when chemical amendments are delivered to the soil. Multiple delivery and distribution process options are 

available, depending on target contaminants and extent of contamination. Not applicable to contaminated structures or internal contents; impacts to collocated 

contaminants in soil must be considered. 

Treatment (in situ) – 

physical  

Soil stabilization/ 

jet grouting 

All Mature technology used in the 

construction industry; limited 

field-scale application history for 

contaminant treatment 

Source area contamination is immobilized in a cured grout/soil matrix when grout is injected into the soil under pressure. Amendments may be included in the grout 

mixture to support destruction of target contaminants. Individual grout injection typically has a limited radius of influence. Difficult to implement effectively over a large 

lateral area, and effective delivery is subject to subsurface soil conditions and interferences (e.g., utilities and building foundations). (Note: This technology process 

option only addresses potential application to contaminated soil; void-fill grouting for structural elements is addressed separately.) 

Void-fill (multiple 

process options) 

All Mature technology used in the 

construction industry; some specific 

process options have limited 

field-scale application history 

Contamination within pipelines or other voids is immobilized using grout or foam injected under pressure. Application is sensitive to the length, diameter, and internal 

condition of a pipeline or void and must consider incorporation or capture of internal liquids. 

Internal fixative All Mature technology in other industries; 

further development may be necessary 

for contaminant treatment 

Contamination within pipelines or other voids is immobilized when a fixative is applied to internal surfaces. Various delivery and distribution techniques are available. 

Application is sensitive to the length, diameter, and internal condition of a pipeline or void. Effectiveness of long-term stabilization is not well known. 

Treatment (in situ) – 

biological  

In situ biological reduction Uranium, 

technetium-99, 

hexavalent chromium, 

and nitrate 

Prototype technology; limited 

field-scale application history 

Contamination in the soil is converted to a less mobile and/or toxic form when chemical and biological amendments are delivered to the soil to enhance biological 

metabolic processes. Not applicable to contaminated structures or internal contents and must consider impacts to collocated contaminants in soil. The basic technology is 

understood, but effective delivery and control methods are not completely established. 

Treatment (in situ) – 

thermal  

In situ thermal desorption Select organic 

compounds 

Developed technology; limited 

application history 

Contamination in the soil is volatilized and/or destroyed when direct heat is applied to the soil to increase the in situ soil temperature. Implementation is challenging 

and highly site-specific, and management of off-gassing must be considered. Field implementation history is limited. Potentially applicable only for organic 

soil contamination. 

In situ vitrification All Developed technology at pilot scale; 

limited field-scale application history 

Contamination in the soil is immobilized when high temperatures are used to create a subsurface vitrified soil/contaminant matrix. Creation of an effective matrix is 

sensitive to soil properties (particularly particle-size distribution), and management of off-gassing must be considered. Application depth limitations are unknown.  

Containment –  

surface barriers 

Maintain existing 

soil cover 

All Mature technology used at the 

Hanford Site and other NPL sites 

The existing soil cover over contaminated media is maintained and/or augmented as needed to provide protection from exposure to underlying contamination. 

Augmentation may include applying additional soil cover, contouring, and/or soil stabilization amendments in cover material. 

Asphalt/concrete cap All Mature technology used at other NPL 

sites and in the construction industry  

An asphalt/concrete cap consisting of asphalt and aggregate is placed over contaminated media to provide a surface barrier between the underlying contamination and the 

environment. These caps can help control drainage and restrict infiltration or intrusion into the subsurface. Asphalt/concrete caps are typically simple to construct with 

shorter intended lifespans than other cap types. 

RCRA barrier All Mature technology used at other 

NPL sites 

RCRA barriers are generally designed to be impermeable to prevent surface water infiltration through the vadose zone and to limit contaminant leaching to groundwater, 

as well as restricting intrusion or other direct contact with subsurface material. 

Prototype Hanford barrier All Prototype technology used at the 

Hanford Site 

A prototype, nine-layer earthen barrier with a total thickness of 4.5 m (11.8 ft). Constructed over a Hanford waste site in 1994 to provide long-term protection of 

radioactive waste in a semiarid environment. Designed to be impermeable to prevent surface water infiltration through the vadose zone and limit contaminant leaching to 

groundwater. Also prevents intrusion or other direct exposure to subsurface material. 

Evapotranspiration cap All Mature technology used at other 

NPL sites 

Construction of a capillary barrier consisting of a fine-grained soil layer overlying a relatively coarse-grained soil layer, creating a distinct textural interface that increases 

the water-holding capacity of the fine-grained soil over that associated with unimpeded vertical drainage. Vegetative cover is then used to promote evapotranspiration to 

restrict further infiltration of precipitation and to reduce potential subsurface contaminant migration. 

Containment – 

subsurface barriers 

Grouting 

(multiple process options) 

All Prototype to mature technologies Injection of grout to develop a subsurface horizontal barrier. Barriers may be used to restrict infiltration and access to underlying contaminated media or may be 

placed to provide a migration barrier beneath contaminated media. There are limitations in effective radius of influence that may be further restricted by 

subsurface characteristics. 

Soil freezing All Developed technology with proven 

application for temporary containment 

in the construction industry 

Cryogenic barriers constructed by freezing injected cooling media and soil pore water beneath contaminated media. Barriers may have application in limiting 

contaminant migration but would require further evaluation/development for long-term use. 
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Table 3-12. Technologies Associated with Potential 200-CP-1 OU Response Actions 

Technologya 

Process  

Optionb 

COPC 

Applicabilityc 

State of Technology 

Developmentd Technology Description and Limitations 

Natural attenuation Natural attenuation Radionuclides with 

reasonable decay 

timeframes; select 

organic compounds 

and metals 

Mature technology used at the 

Hanford Site and other NPL sites 

Contamination in the soil is allowed to attenuate over time from natural biological processes, chemical processes, radioactive decay, and/or advection/dispersion from 

surface water infiltration. Contaminant migration rates must be low enough that groundwater standards are not exceeded. May be combined with other technologies that 

manage the source areas and mitigate exposure. 

a. Provides general remedial technology categories. 

b. Provides specific processes within a remedial technology. 

c. Indicates the contaminants that can be addressed by a technology based on geochemical properties. A COPC applicability of “All” 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 field-scale performance history for environmental remediation at the Hanford Site or other locations or with a demonstrated field-scale performance history in the industry 

indicated. Developed technologies are those that have some field-scale performance demonstrations, but generally have not been used significantly in remediation or related industries. Prototype technologies are those that have advanced beyond a lab/theoretical scale but lack any demonstrated field-scale 

performance demonstration. 

e. From 0 to approximately 6 m (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. Radioactive waste (generated since 1970) containing more than 100 nCi (3,700 Bq) of alpha-emitting TRU isotopes per gram of waste. Contributing isotopes have half-lives >20 years and include elements with atomic numbers >92 (e.g., neptunium, plutonium, americium, and curium). 

COPC = contaminant of potential concern 

ERDF = Environmental Restoration Disposal Facility 

NPL = National Priorities List 

OU = operable unit 

RCRA = Resource Conservation and Recovery Act of 1976 

TRU = transuranic 

  1 
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4 Remedial Investigation/Feasibility Study Data Needs 1 

This chapter describes the DQO process implemented for the 200-CP-1 OU to define principal study 2 

questions (PSQs) and the resulting data needs, and to identify data gaps that must be filled to address 3 

uncertainty in the CSM (Figure 3-3 in this work plan).13 The data needs assessment provides the 4 

foundation for the field, analytical, and process evaluation tasks (described in Chapter 5 and the SAP 5 

[Appendix A]) that are necessary to address data gaps. Additional data needs may be identified and 6 

addressed throughout the RI/FS process.  7 

4.1 Data Quality Objectives Process 8 

The 200-CP-1 OU data needs and related data gaps were developed based on the DQO process 9 

(EPA/240/B-06/001, Guidance on Systematic Planning Using the Data Quality Objectives Process) 10 

and review of key documents and investigations conducted at the Hanford Site. During the DQO 11 

process, DOE-RL completed the following major activities, which were sometimes conducted in parallel 12 

based on information availability: 13 

 Compiled 200-CP-1 OU existing information (provided in Chapter 3 and the scoping summaries in14 

Appendices C and D of this work plan).15 

 Evaluated 200-CP-1 OU existing information. Evaluations focused on determining the data gaps16 

(i.e., type, quantity, and quality of data) to resolve decision-making uncertainties. The overarching17 

evaluation objectives were to determine if a basis for action exists and to understand the potential18 

response actions for each waste site and the PUREX Complex. Appendices C and D document the19 

outcomes of these evaluations.20 

 Conducted additional analysis (e.g., preliminary risk assessment of the 202A Canyon) and reviewed21 

other lines of evidence (e.g., pore volume calculation for 200-CP-1 OU liquid waste disposal sites) to22 

bound the range of potential site impacts and focus waste site or PUREX Complex-specific23 

investigation activities. Chapter 3 synthesizes the initial evaluation.24 

 Evaluated existing information to assess sufficient understanding of the CSM. Section 3.8 in this25 

work plan describes the preliminary CSM, and Table 4-1 summarizes the data completeness26 

evaluation for the CSM elements. The data completeness evaluation informed the problem statements27 

(Sections 4.2 and 4.3) that underpins the DQO process.28 

 Defined PSQs and related data needs (Sections 4.2 and 4.3) associated with completing the29 

understanding of the CSM.30 

 Identified data gaps for waste sites and PUREX Complex structures based on data needs and the31 

evaluations documented in Chapter 3 and Appendices C and D. Sections 4.2.1 and 4.3.1 discuss the32 

200-CP-1 OU data gaps and planned field investigations.33 

 Defined field investigation activities to address data gaps in the SAP (Appendix A) and additional34 

technical evaluation tasks described in Section 5.3.35 

13 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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Table 4-1. Data Completeness Evaluation for the 200-CP-1 OU CSM Elements 

CSM 

Element Existing Information Completeness Summary 

Physical 

setting 

Section 2.6 presents physical setting information (e.g., Central Plateau Inner Area geology and hydrogeology, 

meteorological data, and threatened or endangered species) and is sufficient to define this CSM element. 

Nature and 

extent 

Chapter 3 synthesizes the data presented in Appendices C and D. The initial evaluation determined that data are 

insufficient for some waste sites (Tables 4-3 and 4-4) and PUREX Complex Structures (Tables 4-6 and 4-7). 

Supplemental information related to contaminant nature and extent is needed to refine this CSM element.  

Land use Section 3.6 identifies the current and reasonably anticipated future land use for the Central Plateau Inner Area 

and is sufficient to define this CSM element. 

Exposure 

scenarios 

Sections 3.7 through 3.9 identify the exposure scenarios and associated potential exposure pathways and are 

sufficient to define this CSM element. Supplemental information related to contaminant nature and extent (as 

identified above) will facilitate the final determination of complete exposure pathways.  

Fate and 

transport 

The graded approach document (DOE/RL-2011-50) presents the hydraulic properties and model parameters 

required to evaluate vadose zone flow and contaminant transport vertically and horizontally within the system 

(including potential groundwater impacts). The existing data and analysis are insufficient for this CSM 

element. Supplemental information related to contaminant nature and extent (as identified above) is needed to 

adequately define source terms. Additionally, supplemental information related to hydraulic properties, 

contaminant attenuation, geochemistry, and mobility are needed to support modeling and preliminary 

remediation goal development. Activities are ongoing to integrate data collection strategies between the inner 

area OUs and other identified data collection activities near the 200-CP-1 OU.  

Source: DOE/RL-2011-50, Regulatory Basis and Implementation of a Graded Approach to Evaluation of Groundwater Protection. 

CSM = conceptual site model 

OU = operable unit 

PUREX = plutonium uranium extraction 

 1 

4.2 Data Needs for 200-CP-1 Operable Unit Waste Sites 2 

Table 4-2 identifies the 200-CP-1 OU PSQs and data needs associated with completing the understanding 3 

of the CSM (Table 4-1). Where applicable, existing data were identified to fill data needs and answer 4 

the PSQs listed in Table 4-2. Where existing data could not fill a data need, a data gap was identified for 5 

the 200-CP-1 OU RI/FS. Field investigations to address data gaps are included in the SAP (Appendix A) 6 

and summarized in Section 4.2.1. Waste sites with no planned field investigations are summarized in 7 

Section 4.2.2. 8 
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Table 4-2. 200-CP-1 OU PSQs, Data Needs, and Decision Rules 

Problem Statement: Contaminant nature and extent must be sufficiently understood to determine if chemical or radiological COPCs associated with 200-CP-1 OU waste 

sites and PUREX Complex pose an unacceptable risk to human health, ecological populations, or underlying groundwater and to support development and evaluation of 

remedial alternatives for the FS. 

Principal Study Question Data Need Decision Rule 

PSQ 1: Do chemical or radiological COPCs in the 

vadose zone pose an unacceptable risk to human 

and ecological receptors under current or potential 

future land uses? 

DN 1-1: Collect sufficient data, including the lateral and 

vertical extent, to determine if chemically and/or 

radiologically contaminated media (e.g., soil, structural 

surfaces, residual liquid/sludge inside a structure) exceed 

applicable risk-based values for human (i.e., EPA outdoor 

worker) and ecological receptors within the compliance 

depth of 0 to 4.6 m (0 to 15 ft) bgs. 

If chemical or radiological COPCs in the vadose zone, 

including the lateral and vertical extent, pose an 

unacceptable risk to human or ecological receptors, then 

develop and evaluate response alternatives to eliminate 

exposure pathways. If there is no unacceptable risk, then 

no action is required to protect these receptors. 

PSQ 2: Do chemical or radiological COPCs in the 

vadose zone and/or structures pose an 

unacceptable future risk to groundwater under 

current or potential future land use in the next 

1,000 years? 

DN 2-1: Collect sufficient chemical and radiological 

contaminant data to support fate and transport analysis for 

groundwater protection evaluations. 

DN 2-2: Collect sufficient lithology, hydraulic property, 

contaminant mobility, and geochemical information to 

support fate and transport analysis for groundwater 

protection evaluations, including Central Plateau 

groundwater protection PRG calculations. 

If chemical or radiological COPCs in the vadose zone 

and/or structures pose an unacceptable risk to 

groundwater, then develop and evaluate response 

alternatives to manage the risk to groundwater. If there is 

no unacceptable risk, then no action is required to protect 

groundwater. 

PSQ 3: How long will radiological constituents 

accessible to the future construction worker in 

vadose zone soils deeper than 4.6 m (15 ft) bgs 

pose a human health threat (i.e., decay 

timeframe)?  

DN 3-1: Collect data to determine if radiological 

contaminants in soils accessible to future construction 

workers exceed short-term (acute) exposure for human 

receptors (future construction worker) in the vadose zone 

deeper than 4.6 m (15 ft) bgs. 

If radiological constituents in soils deeper than 4.6 m 

(15 ft) bgs pose an acute exposure risk for the future 

construction worker, then include appropriate institutional 

controls to restrict excavation in the deep zone in the 

response alternatives. If not, evaluation of appropriate 

institutional controls in the response alternatives is not 

required.  

PSQ 4: Are there transuranic constituents present 

in sufficient quantity that after stabilization, would 

be classified as TRU/TRUM (i.e., greater than 

100 nCi/g) requiring alternative disposal methods?  

DN 4-1: Collect data to supplement existing information 

to determine the presence, location, and amount 

(e.g., concentration, volume) of transuranic constituents 

with an inventory that can be measured or estimated for 

use in evaluation of disposal requirements.  

If a measurable or estimated inventory of transuranic 

constituents is present and would be classified as 

TRU/TRUM after stabilization, then response alternatives 

need to evaluate disposal options. If not, no special action 

is needed for transuranic constituents.  

PSQ 5: Are there materials in the A, B, C Cells; 

Slug Storage Basin; and/or Storage Tunnels that 

are classified as SNF? 

DN 5-1: Collect data and/or evaluate existing information 

to determine the presence and location of the components 

that require evaluation for SNF.   

If SNF is present, then evaluate disposal options during 

the FS. If not, no special action is needed. 
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Table 4-2. 200-CP-1 OU PSQs, Data Needs, and Decision Rules 

Problem Statement: Contaminant nature and extent must be sufficiently understood to determine if chemical or radiological COPCs associated with 200-CP-1 OU waste 

sites and PUREX Complex pose an unacceptable risk to human health, ecological populations, or underlying groundwater and to support development and evaluation of 

remedial alternatives for the FS. 

Principal Study Question Data Need Decision Rule 

PSQ 6: Are there materials (e.g., free liquids, 

liquid mercury, lead, etc.) present that require 

application of a specified treatment standard or a 

variance from LDR requirements prior to 

disposal? 

DN 6-1: Collect data and/or evaluate existing information 

to determine the presence, location, and amount of 

materials subject to LDR.   

If such materials are present, then include treatment 

standards or attainment of a variance as part of the 

response alternatives. If not, then no action is needed to 

address such materials. 

PSQ 7: Are there liquids potentially containing 

PCBs (e.g., hydraulic systems, electrical 

equipment, etc.) present that require further 

evaluation under TSCA?  

DN 7-1: Collect data and/or evaluate existing information 

to determine the presence, location, and amount of liquids 

potentially containing PCB subject to TSCA.   

If such liquids are present, then include the treatment 

standards or perform a risk-based evaluation as part of the 

response alternatives. If not, then no action is needed to 

address such materials. 

PSQ 8: For DWMUs, has a release occurred 

indicating conditions appropriate for alternative 

closure requirements under WAC 173-303-

610(1)(e)?  

DN 8-1: Collect data to determine whether or not there is 

potential comingling of releases from a DWMU and other 

areas of concern.  

If both the DWMU and one or more areas of concern are 

likely to have contributed to the release, then petition 

Ecology for a Directors Determination to close the 

DWMU to alternative closure requirements under WAC 

173-303-610(1)(e). If comingling of releases is not 

confirmed, then close the DWMU pursuant to standard 

closure requirements.    

PSQ 9: For DWMUs, have the dangerous waste 

constituents been identified sufficiently to support 

RCRA closure? 

DN 9-1: Collect data necessary to evaluate compliance 

with the closure performance standards defined in 

WAC 173-303-610(2)(b)(i) (for soil) and WAC 173-303-

610(2)(b)(ii) (for structures, equipment, bases, liners, 

etc.)? 

Evaluate remedial alternatives in the FS to ensure that the 

final action will meet the applicable closure performance 

standards.  

Reference: WAC 173-303-610, “Dangerous Waste Regulations,” “Closure and Post-Closure.” 

bgs = below ground surface 

COPC = contaminant of potential concern 

DN = data need 

DWMU = dangerous waste management unit 

Ecology = Washington State Department of Ecology 

EPA = U.S. Environmental Protection Agency 

FS = feasibility study  

LDR = land disposal restricted 

OU = operable unit 

PCB = polychlorinated biphenyl 

PRG = preliminary remediation goal 

PSQ = principal study question 

RCRA = Resource Conservation and Recovery Act of 1976 

SNF = spent nuclear fuel 

TRU = transuranic 

TRUM = transuranic mixed waste 

TSCA = Toxic Substances Control Act of 1976 

1 
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4.2.1 200-CP-1 Operable Unit Waste Sites with Planned Field Investigations 1 

Table 4-3 identifies the waste sites where field investigations are identified to address data gaps, and 2 

Figure B-2 and the SAP (Appendix A) show the location of waste sites with planned field investigations. 3 

These field investigations support 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 10 

subsurface features and lateral contaminant distribution gradients. 11 

 Resistivity surveys: Used to estimate lateral and vertical extent of subsurface contamination; 12 

supports soil sampling location identification. 13 

 Radiological surveys: Used to confirm the presence or absence of surface contamination and define 14 

surface contamination boundaries. 15 

 Discrete soil sampling: Used to confirm the presence of contamination within the vadose zone; 16 

select samples are analyzed for contaminant attenuation, transformation, and mobility.  17 

 Geophysical logging: Used to determine the vertical and horizontal distribution and concentration 18 

of radiological contaminants based on gamma-activity levels; used to define physical conditions 19 

such as moisture content and lithofacies distribution (e.g., sand, silt, and gravel units).  20 

 Geologist/driller field logs: Used to identify physical conditions such as lithofacies distribution 21 

(e.g., sand, silt, gravel units). 22 

 Waste sampling: Used to determine chemical, physical, and radiological characteristics of waste 23 

liquids and solids; used to support tank closure. 24 

 Groundwater sampling: Used to determine the concentration of radiological and chemical 25 

contaminants in groundwater. 26 

As indicated in Table 4-3, sample designs include statistical and judgmental approaches. The statistical 27 

approach is based on a random or systematic selection process. The judgmental approach is based on 28 

expert knowledge and professional judgment. The SAP (Appendix A) provides additional field 29 

investigation descriptions and waste site-specific characterization objectives. 30 
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Table 4-3. 200-CP-1 OU Waste Sites with Data Gaps and Planned Field Investigation 

Waste Site 

Data Need 

Constituting 

a Data Gapa Planned Field Investigation to Address Data Gapb,c 

Unplanned Release Group 

200-E-44 

Unplanned 

Release 

DN 1-1 Collect samples <4.6 m (15 ft) bgs from a transect located near the PUREX tunnel 

entrance and from randomly selected transect locations along the remaining length 

of railroad track. 

Perform systematic surface radiological survey. Collect soil samples at locations 

and depths <4.6 m (15 ft) bgs with the highest radiological readings.  

Collect soil samples <1.5 m (5 ft) bgs at random borehole locations on a 

systematic grid based on VSP outside the estimated 202A Canyon barrier 

footprintd, and analyze biased by radiological field screening. 

200-E-67 

Unplanned 

Release 

DN 2-1, DN 3-1 Install a borehole adjacent to the 202A417 Steam Condensate Pump Pit. Collect 

soil samples between the estimated release to the depth of contamination based on 

field screening.  

200-E-103 

Unplanned 

Release 

DN 1-1 Collect soil samples <1.5 m (5 ft) bgs at random borehole locations on a 

systematic grid based on VSP outside the estimated 202A Canyon barrier 

footprintd, and analyze samples from depths biased by radiological field screening.   

Install a borehole adjacent to PUREX Deep Bed Filter No. 1 and collect soil 

samples <4.6 m (15 ft) bgs. 

DN 2-1 DN 3-1 Extend and sample borehole adjacent to PUREX Deep Bed Filter No. 1 to 

groundwater.  

200-E-107 

Unplanned 

Release 

DN 1-1 Collect soil samples <1.5 m (5 ft) bgs at random borehole locations on a 

systematic grid based on VSP outside the estimated 202A Canyon barrier 

footprintd, and analyze samples biased by radiological field screening. 

UPR-200-E-28 

Unplanned 

Release 

DN 1-1 See 200-E-103. Samples for the portions of UPR-200-E-28 outside the 202A 

Canyon barrier footprintd are included with the samples for 200-E-103. The areal 

extent of this site is uncertain, but may overlap with portions of the 200-E-103 

waste site. 

UPR-200-E-35 

Unplanned 

Release 

DN 1-1, DN 3-1 Perform GPR and/or EM surveys to better confirm waste site location and extent. 

UPR-200-E-96 

Unplanned 

Release 

DN 1-1 See 200-E-103 and 200-E-107. Samples for the portions of UPR-200-E-96 outside 

the estimated 202A Canyon barrier footprintd are included with the samples for 

200-E-103 and 200-E-107. The areal extent of this site is uncertain, but may 

overlap with portions of the 200-E-103 and 200-E-107 waste sites. 

Injection/Reverse Well Group 

200-E-68 

Injection/  

Reverse Well 

DN 1-1, DN 2-1 Install a borehole adjacent to the injection well. Collect soil samples <4.6 m  

(15 ft) bgs. 

DN 2-1, DN 3-1 Extend and sample borehole to the depth of contamination based on field 

screening. 

Crib and Trench Group 

200-E-102 Trench DN 1-1, DN 2-1 Perform GPR and/or EM surveys to better define the site location. Collect soil 

samples <4.6 m (15 ft) bgs from randomly selected borehole locations within the 

trench. 

DN 2-1, DN 3-1 Extend and sample borehole located nearest to previous borehole C5302 location 

to confirm previous results.  
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Table 4-3. 200-CP-1 OU Waste Sites with Data Gaps and Planned Field Investigation 

Waste Site 

Data Need 

Constituting 

a Data Gapa Planned Field Investigation to Address Data Gapb,c 

216-A-4 Crib DN 1-1, DN 2-1 Collect soil samples <4.6 m (15 ft) bgs from randomly selected borehole locations 

within the crib. 

DN 2-1, DN 2-2 Install a borehole located near the center of the crib. Collect soil samples below the 

highly contaminated zone to the water table. Collect groundwater samples.  

Perform GPR and/or EM survey; perform resistivity survey to better define extent 

of contamination. 

216-A-5 Crib DN 2-1 Perform resistivity survey to better define lateral extent of contamination.  

216-A-21 Crib DN 2-1, DN 2-2, 

DN-3-1 

Install a borehole near the discharge pipe inlet. Collect soil samples below the 

highly contaminated zone to the water table. Collect groundwater samples below 

the water table.  

Perform resistivity survey to better define extent of contamination. 

216-A-22 Crib DN 1-1 Collect soil samples <4.6 m (15 ft) bgs from randomly selected borehole locations 

within the crib. 

DN 2-1, 3-1 Extend and sample borehole nearest to the discharge inlet to depth of 

contamination based on field screening. 

UPR-200-E-17 

Unplanned 

Release 

DN 1-1 Install a borehole near the release point located at the 216-A-22 Crib inlet. Collect 

soil samples <4.6 m (15 ft) bgs. 

DN 2-1, 3-1 Extend and sample borehole to the depth of contamination based on field 

screening. 

216-A-28 Crib DN 1-1, DN 2-1 Collect soil samples <4.6 m (15 ft) bgs at random locations on a systematic grid 

based on VSP. 

DN 2-1, DN 2-2, 

DN 3-1 

Extend and sample borehole located nearest to the discharge pipe to bottom of 

contamination based on field screening.  

216-A-32 Crib DN 1-1, DN 2-1 Collect soil samples <4.6 m (15 ft) bgs at random locations on a systematic grid 

based on VSP. 

DN 2-1, DN 2-2, 

DN 3-1 

Extend and sample borehole located nearest to the discharge pipe to bottom of 

contamination based on field screening. 

200-E-194-PL 

Radioactive 

Process Sewer 

DN 1-1, DN 2-1, 

DN 2-2 

See 216-A-32. Use sample results from the 216-A-32 Crib to estimate 

contamination in 200-E-194-PL Radioactive Process Sewer, which is the inlet pipe 

to the crib. 

French Drain Group 

216-A-15 French 

Drainc 

DN 2-1, DN 2-2, 

DN 3-1 

Install a borehole adjacent to the french drain. Collect soil samples from the french 

drain discharge depth to the depth of contamination based on field screening.  

200-E-242-PL 

Radioactive 

Process Sewer 

DN 2-1 DN 2-2, 

DN 3-1 

See 216-A-15. Use sample results from the 216-A-15 French Drain to estimate 

contamination in 200-E-242-PL, which is the inlet pipe to the french drain. 
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Table 4-3. 200-CP-1 OU Waste Sites with Data Gaps and Planned Field Investigation 

Waste Site 

Data Need 

Constituting 

a Data Gapa Planned Field Investigation to Address Data Gapb,c 

Tank, Diversion Box, and Septic System Group 

200-E-58 

Neutralization 

Tankc 

DN 2-1, DN 3-1 If technical evaluation (Table 4-4) indicates a potential leak, complete contingency 

sampling as described in Appendix A. 

241-A-302A 

Catch Tankc  

DN 1-1, DN 2-1, 

DN 8-1  

Install a borehole at the 200-E-224-PL pipeline inlet to the tank. Collect soil 

samples <4.6 m (15 ft) bgs. 

DN 2-1, DN 3-1, 

DN 8-1 

Extend and sample the borehole to the depth of contamination based on field 

screening.  

DN 9-1 Collect liquid and solids grab samples from the catch tank and pump pit (if 

present).  

2607-EE Septic 

System 

DN 1-1, 2-1, DN 

3-1 

Tank: Collect samples of tank contents (liquids and solids). 

Drain field: perform GPR and/or EM survey; perform radiological survey in trench 

installed in drain field; collect soil samples <4.6 m (15 ft) bgs below discharge 

point and at judgmental locations biased by radiological field screening. As 

warranted, complete contingency sampling as described in the SAP (Appendix A). 

Delineate Source of Groundwater Contamination 

Delineate Source 

of Groundwater 

Contamination 

DN 2-1, DN 2-2, 

DN 3-1 

Install groundwater monitoring well northwest of the groundwater uranium plume. 

Collect soil samples below 4.6 m (15 ft) bgs. Collect groundwater samples. 

a. Table 4-2 defines the data needs. 

b. The SAP (Appendix A, Sections A3.2.3 and A3.2.4) defines standard soil sampling intervals, and SAP Tables A-14 through A-19 provide 

planned sampling depths and sample collection intervals.  

c. Evaluations for the 216-A-15 French Drain, 200-E-58 Neutralization Tank, and 241-A-302A Catch Tank include field investigation and 

non-field technical evaluations; technical evaluations are shown in Table 4-4. 

d. Estimated barrier and excavation footprints are presented in Appendix C. Figure C-1 presents the estimated infiltration barrier (effective 

cover) and >15 ft thickness extents, and Figure C-2 presents the estimated excavation extent. Table C-4 summarizes the impacts to the 

200-CP-1 OU waste site response actions with respect to the surface barrier and RTD alternatives. Estimated barrier may be referred to as the 

202A Canyon barrier or PUREX Canyon barrier.  

bgs = below ground surface 

DN = data need 

EM = electromagnetometry 

GPR = ground-penetrating radar 

FS = feasibility study 

OU = operable unit  

PUREX = Plutonium Uranium Extraction 

SAP = sampling analysis plan 

UPR = unplanned release 

VSP = visual sample plan 

 1 

4.2.2 200-CP-1 Operable Unit Waste Sites with Additional Technical Evaluation 2 

Table 4-4 identifies the waste sites where additional technical evaluations are planned based on the 3 

following criterion:  4 

 Sites where data gaps exist for which nonfield evaluations, including evaluating existing operational 5 

data, are being used to fill those data gaps.  6 
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Table 4-5 identifies the waste sites where no additional field or technical evaluations are planned based on 1 

the following criteria: 2 

 Sites where data gaps exist (i.e., uncertainty regarding presence/absence of surface contamination), 3 

but no additional field or nonfield evaluations are needed because remediation would be incidental to 4 

the 202A Canyon response action. 5 

 Sites where no data gaps exist. For these sites, existing information or previous characterization data 6 

are sufficient for completing RI/FS evaluations.  7 

 Sites where some action is necessary for reasons other than past-practice releases to the 8 

environment (e.g., recommended change in waste site classification based on existing information).  9 

Table 4-4. 200-CP-1 OU Waste Sites with Data Gaps and Additional Technical Evaluation 

Waste Site 

Data Need 

Constituting 

a Data Gapa 

Evaluation to Address Data Gap and Rationale 

for No Additional Field Evaluation 

Unplanned Release Group 

None in this group 

Injection/Reverse Well Group 

216-A-11, 216-A-12, 

216-A-14, and 

216-A-15b French 

Drains 

UIC status Planned technical evaluation: 

 Evaluate and determine UIC status as described in Section 5.1.1. 

Rationale for no field evaluation: 

 No field investigation is needed to determine UIC status.  

Crib and Trench Group 

None in this group 

French Drain Group 

None in this group 

Tank, Diversion Box, and Septic System Group 

200-E-58 

Neutralization Tankb 

DN 2-1,  

DN 3-1 

Planned technical evaluation: 

 To address uncertainties as to whether the tank leaked to the surrounding soil, 

review tank liquid level data and analytical data, if available.  

Rationale for no field evaluation: 

 No specific releases of contamination have been documented. If available data 

indicate a leak, then field evaluation will be completed as described in 

Appendix A. 
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Table 4-4. 200-CP-1 OU Waste Sites with Data Gaps and Additional Technical Evaluation 

Waste Site 

Data Need 

Constituting 

a Data Gapa 

Evaluation to Address Data Gap and Rationale 

for No Additional Field Evaluation 

200-E-189 

Neutralization Tank 

DN 2-1,  

DN 3-1 

Planned technical evaluation: 

 1997 sample results from tank V11-1 (BWHC-9753209), which were 

considered bounding for the catch tank that received overflow from 200-E-189 

(i.e., 216-A-TK-2 [200-E-190]), will be reviewed to evaluate groundwater 

protection.  

Rationale for no field evaluation: 

 No specific releases of contamination have been documented. 

 The inlet line is near the bottom of the tank and is >4.6 m [15 ft] bgs. Based on 

tank construction and process knowledge of the waste stream, radiological and 

chemical constituents in soil associated with the 200-E-189 Neutralization Tank 

are unlikely at concentrations exceeding human and ecological risk-based 

criteria in soil within the top 4.6 m (15 ft).  

 Based on the tank burial depth (4.3 m [14 ft] bgs) and estimated 202A Canyon 

barrier thicknessc, the anticipated total overburden thickness would be >4.6 m 

(15 ft).  

 Potential threats to groundwater and future construction worker are unlikely. 

Because the tank construction included an overflow line to the 200-E-190 Catch 

Tank and the condensate waste stream was low in volume, the potential for 

leaks resulting in a risk to groundwater and future construction workers is 

considered unlikely.  

200-E-190 Catch 

Tank 

DN 2-1,  

DN 3-1 

Planned technical evaluation: 

 To address uncertainties as to whether the tank leaked to the surrounding soil, 

review tank liquid level data, inspection history, and analytical data to evaluate 

for potential leaks or releases to surrounding soil. 1997 sample results from 

V11-1 (BWHC-9753209), which were considered bounding for the 200-E-190 

Catch Tank (also known as 216-A-TK-2), will be reviewed to evaluate 

groundwater protection. January 29, 2011 sampling of 291A Stack condensate 

results (ATL, 2011) will also be reviewed to evaluate groundwater protection. 

Sample results associated with the 1991 PUREX ventilation system release will 

be reviewed to evaluate relevance to the potential release history for 200-E-190.  

Rationale for no field evaluation: 

 No specific releases of contamination have been documented. 

 Based on waste site depth (>4.6 m [15 ft] bgs), radiological or chemical 

exposure to human and ecological receptors from soil within the top 4.6 m 

(15 ft) is not expected.  

 The tank currently receives liquids introduced to the 291A stack (e.g., rain or 

snow melt). The tank levels are monitored regularly, and the tank pumped 

periodically.  

 Existing information (potential leak volume combined with existing analytical 

data) are available to support RI/FS evaluations.  
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Table 4-4. 200-CP-1 OU Waste Sites with Data Gaps and Additional Technical Evaluation 

Waste Site 

Data Need 

Constituting 

a Data Gapa 

Evaluation to Address Data Gap and Rationale 

for No Additional Field Evaluation 

241-A-151 Diversion 

Box 

 

200-E-224-PL 

Encased Tank Farm 

Pipelined 

DN 1-1,  

DN 4-1 

Planned technical evaluation: 

 Based on process knowledge indicating incidental leaks from jumper 

connections into the concrete structure occurred, radiological constituents 

within the 241-A-151 Diversion Box and associated pipeline 200-E-224-PL 

likely exceed human and ecological risk-based criteria for direct exposure to 

gamma emitters where the diversion box is above ground surface. To address 

this uncertainty, historical data and waste inventories will be evaluated to 

estimate contamination levels left behind in the diversion box interior. This 

evaluation would be based on process knowledge and would consider levels 

that would be of concern for human health and the environment. 

Rationale for no field evaluation: 

 The 241-A-151 Diversion Box is located 15 m (50 ft) south of the 202A 

Canyon and will be incorporated into that response action. 

 Based on the reinforced concrete construction and designed drain into catch 

tank, releases of liquids to shallow or deep soil surrounding the diversion box 

are unlikely. 

 Known surface releases of radiological constituents to shallow soil (<4.6 m 

[15 ft] bgs) surrounding the diversion box are included with and addressed 

under waste site 200-E-103. 

241-A-302A Catch 

Tankb 

DN 1-1,  

DN 2-1,  

DN 8-1 

Planned technical evaluation (for ancillary structure [pump pit] only): 

 Evaluate historical data and waste inventories to estimate contamination levels 

left behind in the pump pit (coordinate with 241-A-151 Diversion Box and 

200-E-224-PL evaluation). This evaluation would be based on process 

knowledge. 

Rationale for no field evaluation (for ancillary structure only): 

 No field evaluation is required for the pump pit if it is empty. If liquids or 

sludge are present, then samples will be collected as described in Table 4-3 and 

Appendix A. 

PUREX Canyon and Storage Tunnel Group 

218-E-14 

PUREX Storage 

Tunnel Number 1 

(Tunnel 1) 

DN 1-1,  

DN-2-1 

Planned technical evaluation: 

 Inventory of radiological and mobile COPCs needs to be defined to 

support groundwater protection modeling of the cover system. This 

evaluation would be based on process knowledge. 

 As-stabilized concentration of transuranic constituents needs to be determined 

to support waste classification. This is addressed in a task defined in Chapter 5. 

Rationale for no field evaluation: 

 Based on the condition of the waste in the tunnel (low liquid volume available, 

waste contained in steel vessels, other equipment or boxes surrounded by 

engineered grout), no significant release of contaminants to the soil is expected. 
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Table 4-4. 200-CP-1 OU Waste Sites with Data Gaps and Additional Technical Evaluation 

Waste Site 

Data Need 

Constituting 

a Data Gapa 

Evaluation to Address Data Gap and Rationale 

for No Additional Field Evaluation 

218-E-15 

PUREX Storage 

Tunnel Number 2 

(Tunnel 2) 

DN 1-1,  

DN-2-1 

Planned technical evaluation: 

 Inventory of radiological and mobile COPCs needs to be defined to 

support groundwater protection modeling of the cover system. This 

evaluation would be based on process knowledge.    

 As-stabilized concentration of transuranic constituents needs to be determined 

to support waste classification. This is addressed in a task defined in Chapter 5. 

 Assess railcar at position 8 to determine if contents may include spent nuclear 

fuel.  

 Assess potential for liquid PCBs in pulser oils to meet TSCA requirements. 

Rationale for no field evaluation: 

 Based on the condition of the waste in the tunnel (low liquid volume available, 

waste contained in steel vessels, other equipment or boxes surrounded by 

engineered grout), no significant release of contaminants to the soil is expected. 

References: ATL, 2011, Final Report For The Sampling of Purex 291-A-1 Stack Condensate - Sample Delivery Group 222s20110101. 

BWHC-9753209, “Request for Review and Approval: Second Revised Double-Shell tank (DST) Waste Profile Sheet and Parameters for 

Operational Decisions Sheet for PUREX Tanks V11-1 and 216-A-TK-2.” 

a. Table 4-2 defines the data needs. 

b. Field investigation for waste sites 216-A-15, 200-E-58, and 241-A-302A (pump pit) are included in Table 4-3.  

c. Estimated barrier and excavation footprints are presented in Appendix C. Figure C-1 presents the estimated infiltration barrier (effective 

cover) and >4.6 m (15 ft) thickness extents, and Figure C-2 presents the estimated excavation extent. Table C-4 summarizes the impacts to the 

200-CP-1 OU waste site response actions with respect to the surface barrier and RTD alternatives. 

d. The WIDS waste site type is Encased Tank Farm Pipeline. The WIDS description for 200-E-224-PL indicates the pipeline is encased in 

concrete; however, no evidence of this encasement was found. 

bgs = below ground surface 

COPC =  constituent of potential concern 

DN = data need 

OU = operable unit  

PCB = polychlorinated biphenyl 

PUREX = plutonium uranium extraction  

TSCA = Toxic Substances Control Act of 1976 

 1 

Table 4-5. 200-CP-1 OU Waste Sites with No Data Gaps 

Waste Site Rationale for No Planned Field Investigations 

Unplanned Release Group 

200-E-303  Existing information regarding the volume (drips from leaky valve) and nature of the liquid released 

to the ground surface (low pH) is sufficient to support RI/FS evaluations.  

 The waste site is within the estimated 202A Canyon barrier and excavation footprints*. Remediation 

would be addressed by the 202A Canyon response action. 

UPR-200-E-39  Existing information regarding the volume and nature of the liquid released to the ground surface 

(1,520 L [~400 gal] of ammonia scrubber liquid) and dimensions (8 by 8 m [26 by 26 ft]) are 

sufficient to support RI/FS evaluations. 

 The waste site is located within the estimated 202A Canyon barrier and excavation footprints*. 

Remediation would be addressed by the 202A Canyon response action.  

Injection /Reverse Well Group 

200-E-65 

Injection/ 

Reverse Well 

 Operational history indicates the waste site received uncontaminated steam condensate. 

 Prepare waste site reclassification form to reject this as a waste site since the waste stream was 

uncontaminated steam condensate. 
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Table 4-5. 200-CP-1 OU Waste Sites with No Data Gaps 

Waste Site Rationale for No Planned Field Investigations 

200-E-70 

Injection/ 

Reverse Well 

 Operational history indicates the waste site received uncontaminated steam condensate.  

 The waste site is located within the estimated 202A Canyon barrier and excavation footprints*. 

Uncertainty regarding the source, nature, and extent of radiological contamination detected in shallow 

soil at the site will be addressed by the 202A Canyon response action.  

200-E-71 

Injection/ 

Reverse Well 

 Operational history indicates the waste site received uncontaminated steam condensate. 

 Prepare waste site reclassification form to reject this as a waste site since the waste stream was 

uncontaminated steam condensate. 

200-E-73 

Injection/ 

Reverse Well 

 Operational history indicates the waste site received uncontaminated steam condensate. 

 Prepare waste site reclassification form to reject this as a waste site since the waste stream was 

uncontaminated steam condensate. 

200-E-74 

Injection/ 

Reverse Well 

 Operational history indicates the waste site received uncontaminated steam condensate. 

 Prepare waste site reclassification form to reject this as a waste site since the waste stream was 

uncontaminated steam condensate. 

200-E-77 

Injection/ 

Reverse Well 

 Operational history indicates the waste site received uncontaminated steam condensate. 

 Prepare waste site reclassification form to reject this as a waste site since the waste stream was 

uncontaminated steam condensate. 

200-E-79 

Injection/ 

Reverse Well 

 Operational history indicates the waste site received uncontaminated steam condensate. 

 Prepare waste site reclassification form to reject this as a waste site since the waste stream was 

uncontaminated steam condensate. 

200-E-84 

Injection/ 

Reverse Well 

 Operational history indicates the waste site received uncontaminated steam condensate. 

 Prepare waste site reclassification form to reject this as a waste site since the waste stream was 

uncontaminated steam condensate. 

Cribs and Trench Group 

216-A-2 Crib  Existing process knowledge, waste inventory (Table C-2), and soil sample and geophysical data for 

boreholes C5570, C5515, and 299-E24-53 are sufficient to support RI/FS evaluations.  

French Drain Group 

216-A-11 French 

Drain 

 

200-E-266-PL 

Radioactive 

Process Sewer 

 Potential threats to human health and the environment and groundwater are unlikely based on the low 

discharge volume and rate (100,000 L [26,000 gal] over 16 years), limited mass of mobile constituents 

(Table C-2), and waste site construction (french drain discharge depth 9.1 m [30 ft] and gravity-fed 

pipeline depth >4.9 m [16 ft] bgs). 

 Existing discharge and inventory information for the french drain and associated process sewer 

(200-E-266-PL) are sufficient to support RI/FS evaluations. 

 The french drain and process sewer are within the estimated 202A Canyon barrier and excavation 

footprints*. Remediation would be addressed by the 202A Canyon response action. 

 UIC status is unknown. UIC status will be determined as described in Section 5.1.1. 

216-A-12 French 

Drain 

 

200-E-267-PL 

Radioactive 

Process Sewer 

 Potential threats to human health and the environment and groundwater are unlikely based on the low 

discharge volume and rate (100,000 L [26,000 gal]), limited mass of mobile constituents (Table C-2), 

and construction (french drain discharge depth 10 m [33 ft] and gravity-fed pipeline depth >4.9 m 

[16 ft] bgs). 

 Existing discharge and inventory information for the french drain and associated process sewer 

(200-E-267-PL) are sufficient to support RI/FS evaluations. 

 The french drain and process sewer are within the estimated 202A Canyon barrier and excavation 

footprints*. Remediation would be addressed by the 202A Canyon response action. 

 UIC status is unknown. UIC status will be determined as described in Section 5.1.4. 
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Table 4-5. 200-CP-1 OU Waste Sites with No Data Gaps 

Waste Site Rationale for No Planned Field Investigations 

216-A-13 French 

Drain 

 

200-E-273-PL 

Radioactive 

Process Sewer 

 Potential threats to human health and the environment and groundwater are unlikely based on the low 

discharge volume and rate (10,000 L [2,600 gal]), limited mass of mobile constituents (Table C-2), 

and construction (french drain discharge depth 5.5 m [18 ft] and gravity-fed pipeline depth of 4.4 m 

[14.5 ft] bgs). 

 Existing discharge and inventory information for the french drain and associated process sewer 

(200-E-273-PL) are sufficient to support RI/FS evaluations. 

 The french drain and process sewer are within the estimated 202A Canyon barrier and excavation 

footprints*. Remediation would be addressed by the 202A Canyon response action.  

216-A-14 French 

Drain 

 

200-E-268-PL 

Radioactive 

Process Sewer 

 Potential threats to human health and the environment and groundwater are unlikely based on the low 

discharge volume and rate (1,000 L [260 gal]), limited mass of mobile constituents (Table C-2), and 

construction (french drain discharge depth 8.8 m [29 ft] bgs). 

 Existing discharge and inventory information for the french drain and associated process sewer 

(200-E-268-PL) are sufficient to support RI/FS evaluations. Information from sampling of the 

216-A-15 French Drain will be used to bound the potential threat to groundwater for a french drain 

located outside of the effective footprint of the estimated 202A Canyon barrier*. 

 UIC status is unknown. UIC status will be determined as described in Section 5.1.4. 

216-A-33 French 

Drain 

 

200-E-269-PL 

Radioactive 

Process Sewer 

 No anticipated soil contamination above risk-based levels. This site received bearing coolant waste 

from the 291A001 Stack. The waste stream was low in salt, neutral/basic, and contained <1 Ci of total 

beta activity.  

 Existing process information for the french drain and associated process sewer (200-E-269-PL) are 

sufficient to support RI/FS evaluations. 

 The french drain and process sewer are within the estimated 202A Canyon barrier and excavation 

footprints*. Remediation would be addressed by the 202A Canyon response action. 

216-A-35 French 

Drain 

 

200-E-272-PL 

Radioactive 

Process Sewer 

 Due to the low discharge volume (10,000 L [2,600 gal]) and limited mass of mobile constituents (1 kg 

[2.2 lb] nitrate), the risk to groundwater is considered unlikely.  

 Existing discharge and inventory information for the french drain and associated process sewer 

(200-E-272-PL) are sufficient to support RI/FS evaluations. 

 The french drain and process sewer are within the estimated 202A Canyon barrier and excavation 

footprints*. Remediation would be addressed by the 202A Canyon response action. 

Tank, Diversion Box, and Septic System Group 

None in this group 

PUREX Canyon and Storage Tunnel Group 

None in this group 

*Estimated barrier and excavation footprints are presented in Appendix C. Figure C-1 presents the estimated infiltration barrier (effective 

cover) and >4.6 m (15 ft) thickness extents, and Figure C-2 presents the estimated excavation extent. Table C-4 summarizes the impacts to the 

200-CP-1 OU waste site response actions with respect to the surface barrier and RTD alternatives. 

bgs  =  below ground surface 

FS = feasibility study 

OU = operable unit 

PUREX =  plutonium uranium extraction 

RI = remedial action 

RTD = removal, treatment, and disposal 

UIC =  underground injection control 

UPR =  unplanned release 

 1 

4.3 Data Needs for PUREX Complex 2 

Table 4-2 identifies the 200-CP-1 OU PSQs and data needs to support the CSM (Table 4-1). Where 3 

applicable, existing data for the PUREX Complex structures/areas were identified to fill data needs and 4 

answer the PSQs listed in Table 4-2. Where existing data could not fill a data need, a data gap 5 
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was identified. Data gaps are addressed by field investigations described in Section 4.3.1 and/or technical 1 

evaluations described in Section 4.3.2. Technical evaluations are listed as tasks in Chapter 5 of this work 2 

plan. Field investigations are incorporated into the SAP in Appendix A of this work plan. 3 

4.3.1 PUREX Complex Structures/Areas with Planned Field Investigations 4 

Table 4-6 identifies the PUREX Complex structures/areas where field investigations are identified to 5 

address data gaps. The SAP (Appendix A of this work plan) shows the location of structures/areas with 6 

planned field investigations. These investigations support the data needs defined in Table 4-2 by 7 

collecting field samples of air duct residuals, deep bed filter media, and remaining tank heel to evaluate 8 

nature and extent of contamination (Appendix A). 9 

Table 4-6. PUREX Complex Structures with Data Gaps and Planned Field Investigation 

Structure/Area 

Data Need 

Constituting 

a Data Gapa Planned Field Investigation to Address Data Gapb 

Areas Inside of the 202A Building  

Air Tunnelc DN 2-1, DN 4-1 Characterize contamination (transuranic constituents and mobile COPCs) in 

the air tunnel. Utilize results from samples collected in the air duct between the 

202A Canyon and Deep Bed Filter No. 1 (see 291A). 

Structures Outside of the 202A Building 

202A417 Steam 

Condensate Pump Pit 

DN 2-1 Characterize contamination (mobile COPCs) to support groundwater 

protection modeling. Collect samples from remaining tank heel. 

291A Ventilation 

System c,d: Air Duct 

from 202A to Deep Bed 

Filter No. 1 

DN 2-1, DN 4-1 Characterize contamination (transuranic constituents and mobile COPCs) in 

the air duct between the 202A Canyon and Deep Bed Filter No. 1. Collect 

samples from accessible ports upstream of the deep bed filter. 

291A Ventilation 

System c,d: Deep Bed 

Filter No. 1 and Air 

Bypass Duct to Deep 

Bed Filter No. 2 

DN 2-1, DN 4-1 Characterize contamination (transuranic constituents and mobile COPCs) in 

Deep Bed Filter No. 1. Use information to support characterization for both the 

deep bed filter and air bypass duct.  

Contamination from the 1991 leak to the vadose zone is included under the investigation for waste 

site 200-E-103 Unplanned Release. 

291A Ventilation 

System c,d: Deep Bed 

Filter No. 2 and Air 

Duct to 291AE No. 4 

Filter Building 

DN 2-1, DN 4-1 Characterize contamination (transuranic constituents and mobile COPCs) in 

Deep Bed Filter No. 2. This is an active system. Use sample results from the 

Deep Bed Filter No. 1 characterization as a bounding estimate. 

291A Ventilation 

System d: 291AE No. 4 

Filter Building and Air 

Duct to 291A Fan 

Control House 

DN 2-1 Characterize contamination (mobile COPCs) in the air duct between the filter 

building and fan control house. Utilize results from air duct investigations 

upstream of Deep Bed Filter No. 1 and filter media results as a bounding 

estimate. 

291A Ventilation 

System d: 291A Fan 

Control House and Air 

Duct to 291A001 Stack 

DN 2-1 Characterize contamination (mobile COPCs) in the air duct between the fan 

control house and stack. Utilize sample results from air duct investigations 

upstream of Deep Bed Filter No. 1 and filter media in Deep Bed Filter No. 1 as 

a bounding estimate. 
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Table 4-6. PUREX Complex Structures with Data Gaps and Planned Field Investigation 

Structure/Area 

Data Need 

Constituting 

a Data Gapa Planned Field Investigation to Address Data Gapb 

a. Table 4-2 defines the data needs. 

b. Field investigations are detailed in the SAP (Appendix A).  

c. Areas include field investigation and nonfield technical evaluations; technical evaluations are shown in Table 4-7 

d. The 291A Ventilation System was broken out into six areas for the data quality evaluation due to the system complexity and variety of 

components.  

COPC = contaminant of potential concern 

DN = data need 

PUREX = plutonium uranium extraction 

SAP = sampling analysis plan 

 1 

4.3.2 PUREX Complex Structures/Areas with No Planned Field Investigations 2 

Table 4-7 identifies the PUREX Complex structures/areas where additional nonfield technical evaluations 3 

are planned to address data gaps. Technical evaluations described in Sections 5.3.2 and 5.3.3. 4 

Table 4-8 identifies the PUREX Complex structures/areas where no field investigations or technical 5 

evaluations are planned as no data gaps exist because process knowledge or previous characterization is 6 

sufficient, or because the expected remedy will include removal of the structure/area.  7 

Table 4-7. PUREX Complex Structures/Areas with Data Gaps and Planned Technical Evaluations 

Structure/Area 

Data Need 

Constituting 

a Data Gap a Planned Technical Evaluation to Address Data Gap b 

Areas Inside of the 202A Building  

A, B, and C Cells 

D Cell 

E Cell 

F Cell 

H Cell 

J Cell 

L Cell 

N Cell 

PR Room and PR Corridor 

DN 2-1  Inventory of mobile COPCs to support groundwater protection 

modeling of the cover system.  

DN 4-1 Determine as-stabilized concentration of transuranic constituents.  

DN 7-1 Assess potential for liquid PCBs located within components.  

G Cell 

K Cell 

M Cell, Pool Cell, and Hot 

Shop 

Q Cell 

Sample Gallery 

Storage Gallery, PIV Room, 

and Tomb 

DN 2-1 Inventory of mobile COPCs to support groundwater protection 

modeling of the cover system.  

DN 7-1 Assess potential for liquid PCBs located within components.  

Air Tunnel DN 4-1 Determine as-stabilized concentration of transuranic constituents.  

Evaluate methods of obtaining data to support determination of 

transuranic constituents. 
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Table 4-7. PUREX Complex Structures/Areas with Data Gaps and Planned Technical Evaluations 

Structure/Area 

Data Need 

Constituting 

a Data Gap a Planned Technical Evaluation to Address Data Gap b 

Hot Pipe Trench DN 2-1 Inventory of mobile COPCs to support groundwater protection 

modeling of the cover system.  

DN 4-1 Determine as-stabilized concentration of transuranic constituents.  

Railroad Tunnel 

Slug Storage Basin 

DN 2-1 Inventory of mobile COPCs to support groundwater protection 

modeling of the cover system.  

Structures Outside of the 202A Building 

204A U Cell 

206A Vacuum Acid 

Fractionator Building 

276A R Cell 

DN 2-1 Inventory of mobile COPCs to support groundwater protection 

modeling of the cover system.  

DN 7-1 Assess potential for liquid PCBs located within components.  

291A Ventilation System c: 

Air Duct from 202A to 

Deep Bed Filter No. 1 

291A Ventilation System c: 

Deep Bed Filter No. 1 and 

Air Bypass Duct to Deep 

Bed Filter No. 2 

291A Ventilation System c: 

Deep Bed Filter No. 2 and 

Air Duct to 291AE No. 4 

Filter Building 

291A Ventilation Systemc: 

291AE No. 4 Filter Building 

and Air Duct to 291A Fan 

Control House 

291A Ventilation Systemc: 

291A Fan Control House 

and air duct to 291A001 

stack 

DN 4-1 Determine as-stabilized concentration of transuranic constituents.  

Evaluate methods of obtaining data to support determination of 

transuranic constituents. 

a. Table 4-2 defines the data needs. 

b. Technical evaluations are identified in Sections 5.3.2 and 5.3.3. These evaluations will be based on process knowledge. 

c. The 291A Ventilation System was broken out into six areas for the data quality evaluation due to the system complexity and variety of 

components.  

COPC = chemical of potential concern 

DN = data need 

PCB = polychlorinated biphenyl 

PIV = positively infinitely variable 

PR = product removal 

PUREX = plutonium uranium extraction 

 1 
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Table 4-8. PUREX Complex Structures/Areas with No Data Gaps 

Structure/Area Rationale for No Planned Field Investigations or Technical Evaluations 

Areas Inside of the 202A Building 

Crane Cab Gallery, Cranes, and 

Maintenance Platforms 

East Mezzanine Support Rooms 

No uncertainties (i.e., no data gaps) for response evaluation. 

Areas will be completely removed during remedy implementation. Samples needed for 

waste characterization and disposal would be collected during remedy implementation. 

Pipe and Operating Gallery 

White Room, Canyon Lobby, and 

Storage Area, Canyon Deck 

No uncertainties (i.e., no data gaps) for response evaluation. 

Areas will be removed to the floors or completely removed during remedy 

implementation. Samples needed for waste characterization and disposal would be 

collected during remedy implementation 

Structures Outside of the 202A Building 

220A Proportional Sampler Pit No uncertainties (i.e., no data gaps) for response evaluation. 

Structures will be removed to grade or completely removed during remedy 

implementation. Samples needed for waste characterization and disposal would be 

collected during remedy implementation. 

291A Ventilation System * 

291A001 Stack 

291AK Tunnel Spray Enclosure 

and Caissons 

296A008 Stack No uncertainties (i.e., no data gaps) for response evaluation. 

Structure will be completely removed during remedy implementation. Samples needed 

for waste characterization and disposal would be collected during remedy 

implementation. 

*The 291A Ventilation System was broken out into six areas for the data quality evaluation due to the system complexity and variety of

components. 

PUREX = plutonium uranium extraction 

1 
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5 Remedial Investigation/Feasibility Study Tasks 1 

This chapter describes the tasks and activities to be completed during and after the RI/FS process. These 2 

descriptions incorporate the RI site characterization efforts necessary to fill the data needs presented in 3 

Chapter 4, as well as the data evaluation methods and remedial alternative development and evaluation 4 

needed for the FS. These tasks will culminate in the RI report and the FS report that will be used to 5 

prepare a PP describing the RI/FS process and the proposed remedy. Following input from the public, the 6 

Tri-Party Agreement agencies will issue a ROD for implementing cleanup. 7 

5.1 Task 1 – Project Planning 8 

Existing 200-CP-1 OU waste site and PUREX Complex information was reviewed to define existing 9 

conditions (Chapters 2 and 3), identify uncertainties (Chapter 4 and Appendices C and D), and identify 10 

the activities required to address those uncertainties (Chapters 4 and 5 and Appendix A). The following 11 

sections describe future 200-CP-1 OU project planning and technical evaluation efforts.  12 

5.1.1 Waste Site Evaluation and Reclassification 13 

Evaluate waste site status based on existing information including waste stream chemistry received and 14 

other factors. Reclassify sites, as needed, using the established waste site reclassification process in 15 

accordance with RL-TPA 90-0001, Tri-Party Agreement Handbook Management Procedures, Guideline 16 

Number TPA-MP-14, “Maintenance of the Waste Information Data System (WIDS).”  17 

Review 200-CP-1 OU waste sites to identify potential underground injection control (UIC) locations. 18 

Evaluate status as UICs and whether identified locations should be closed per UIC rules and regulations 19 

or via an alternative regulatory pathway. 20 

5.1.2 Data Usability Assessment of Existing Data 21 

A data usability assessment (DUA) is planned for existing waste site and facility data to support the RI 22 

and FS processes and any early action considerations. Once the DUA is complete, the data will be 23 

evaluated for its use in decision making. 24 

5.1.3 Early Action Strategy 25 

Several removal actions are underway to expedite facility demolition described in Appendix D. DOE-RL 26 

and Ecology may decide to pursue additional early actions to expedite cleanup during the RI/FS process. 27 

Depending on the urgency and DOE-RL and Ecology agreement, early actions may be administered 28 

as follows: 29 

 Removal actions: Conducted under CERCLA Section 104, “Response Authorities,” authority and30 

consistent with the Tri-Party Agreement Action Plan (Ecology et al., 1989b). Although not required,31 

removal actions can be planned to attain final cleanup levels (if they have been defined) so no further32 

remedial action is required at a waste site or facility. Currently planned removal actions are described33 

in Section 3.3.3.34 

 Remedial actions:35 

 Interim response actions: Actions conducted consistent with the Tri-Party Agreement Action 36 

Plan (Ecology et al., 1989b) and in accordance with 40 CFR 300, Subpart E, “Hazardous 37 

Substance Response.” Interim actions should be planned for consistency with any potential final 38 

action and can be planned to achieve final cleanup levels for a portion of a waste site or facility 39 

prior to agreement by the Tri-Parties regarding final remedial action.  40 



DOE/RL-2020-27, DRAFT A 
SEPTEMBER 2020 

 

5-2 

 Early remedial actions: Conducted under CERCLA Section 104 authority and consistent with 1 

the Tri-Party Agreement Action Plan (Ecology et al., 1989b). These can be planned as final 2 

remedies for specific waste sites or portions of OUs.  3 

 Maintenance actions: Conducted under DOE-RL existing programs. If DOE-RL conducts 4 

maintenance actions, the related planning and reporting expectations would be defined to ensure 5 

effective integration with ongoing RI/FS activities. 6 

Early actions may be considered for one or more of the following reasons (DOE/EH-0506, Phased 7 

Response/Early Actions Under CERCLA; OSWER Directive 9360.0-32, Guidance on Conducting 8 

Non-Time-Critical Removal Actions Under CERCLA): 9 

 Limit near-term contaminant exposure and migration as soon as feasible (e.g., recurrent surveillance 10 

and maintenance issues, or existing or potential near-term groundwater contamination sources). 11 

 Address imminent exposure threat. 12 

 Demonstrate early progress. 13 

 Respond to stakeholder or other priorities. 14 

 Reduce uncertainties and minimize data gaps to inform the RI/FS process. 15 

 Facilitate related work completion (e.g., new construction, subsurface characterization, infrastructure 16 

demolition, waste management, and disposal). 17 

 Reduce lifecycle project and/or program costs. 18 

DOE-RL and Ecology will consider early actions at a given waste site when they agree that action is 19 

warranted and they are aligned on the preferred solution (e.g., excavation of a near-surface waste site). 20 

During early action planning, DOE-RL and Ecology will agree to clearly defined end states, which may 21 

include the following:  22 

 Attaining final cleanup levels at a waste site (i.e., no additional cleanup required)  23 

 Addressing specifically defined parts of the waste site (e.g., structural components, readily 24 

accessible areas of contamination) with characterization of as-left conditions to support subsequent 25 

cleanup efforts 26 

Early action outcomes will be documented in the RI/FS report and the ROD.  27 

5.1.4 Operable Unit and Other Project Integration 28 

This section describes how some of the 200-CP-1 OU RI/FS activities will be integrated with other 29 

activities for the groundwater and source OUs, described in Section 1.5 of this work plan. The lists 30 

presented in this section provide examples of areas for potential integration but are not intended to be 31 

comprehensive. The 200-CP-1 OU activities will also be integrated with other Central Plateau 32 

infrastructure (e.g., utilities) and operations (e.g., tank farms, waste treatment plant, and well monitoring). 33 

This integration will occur throughout the project, and as appropriate, will consider incorporating other 34 

nearby waste sites via a plug-in approach during the decision-making process. 35 
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To integrate with the underlying 200-PO-1 groundwater OU, the 200-CP-1 OU activities will include the 1 

following: 2 

 Evaluate groundwater impacts when considering potential 200-CP-1 OU actions and decisions. 3 

 Identify feasible and beneficial coordination activities (e.g., the 200-CP-1 OU plans a borehole in 4 

a similar location where a groundwater well is needed). 5 

 Identify and provide analysis and data that may be relevant (e.g., information regarding 200-CP-1 OU 6 

continuing sources of groundwater contamination). 7 

 Coordinate response action execution and long-term operations and maintenance, where feasible. 8 

To integrate with other Central Plateau source OUs, facilities, and WMAs, 200-CP-1 OU activities will 9 

include the following: 10 

 Consider potential impacts to (or from) other source OU current or planned response actions when 11 

evaluating potential 200-CP-1 OU actions and decisions.  12 

 Review and incorporate lessons learned from other source OU characterization.  13 

 Consider ongoing investigations at nearby source OUs where there is overlap of nearby waste sites 14 

(e.g., at the 200-EA-1 or 200-IS-1 OUs).  15 

 Identify if 200-CP-1 OU remedial and removal activities can be effectively coordinated with other 16 

source OU activities. 17 

 Consider if 200-CP-1 OU data or analyses may be relevant to other source OUs and if analyses 18 

relevant to the 200-CP-1 OU have been performed by other source OUs (e.g., leachability tests). 19 

 Consider whether to augment 200-CP-1 OU data collection to better define the fate and transport 20 

modeling inputs and provide more robust waste site or facility models in similar geophysical settings. 21 

 Coordinate and integrate TSD unit closures during 200-CP-1 OU task implementation, as appropriate. 22 

 Coordinate response action execution and long-term operations and maintenance, where feasible. 23 

5.2 Task 2 – Community Relations 24 

A public involvement plan (DOE et al., 2017, Hanford Federal Facility Agreement and Consent Order 25 

Hanford Public Involvement Plan, hereinafter referred to as the “Hanford Public Involvement Plan”) and 26 

the NCP (40 CFR 300) outline stakeholder and public involvement opportunities. Community 27 

involvement during the RI/FS activities will be consistent with the Hanford Public Involvement Plan and 28 

will comply with the NCP. The project will use existing public, stakeholder, and area tribes’ involvement 29 

mechanisms and approaches.  30 

5.2.1 Tribal Consultation 31 

Interactions between the area tribes and DOE-RL are facilitated through the DOE-RL Tribal Program 32 

Manager or the DOE-RL Cultural Resources Program Manager. DOE-RL interacts primarily with the 33 

Confederated Tribes and Bands of the Yakama Nation, the Confederated Tribes of the Umatilla Indian 34 

Reservation, the Nez Perce Tribe, and the Wanapum Band of Indians. Tribal consultation is in accordance 35 

with DOE O 144.1, Department of Energy American Indian Tribal Government Interactions and Policy. 36 

DOE-RL consults and communicates regularly with tribal program staff, as well as offers tribal 37 
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consultation to tribal governments and will consult with a tribal government upon its request. DOE-RL 1 

conducts regularly scheduled and ad hoc meetings with tribes based on tribal interest and needed tribal 2 

input and involvement. DOE-RL will continue to work with area tribes to ensure ongoing communication 3 

and involvement in the Central Plateau Inner Area decision-making process. EPA also has 4 

a government-to-government responsibility and will coordinate with DOE-RL on consultation with 5 

the tribes.  6 

This effort will include timely notice in the early stages of the decision-making process to area tribes on 7 

decisions that might affect their rights and/or resources. 8 

5.2.2 Stakeholder Involvement 9 

Stakeholders are individuals who are affected by, or have an interest in, Hanford Site issues. Hanford Site 10 

stakeholders include the Hanford Natural Resources Trustees; local governments; local and regional 11 

businesses; Hanford Site work force; local, regional, and national environmental groups; and local and 12 

regional public health organizations. 13 

The HAB is a site-specific advisory board chartered under the Federal Advisory Committee Act of 1972. 14 

The HAB advises the Tri-Parties on cleanup issues. The HAB’s River and Plateau Committee addresses 15 

River Corridor and Central Plateau issues and meets several times each year. On the basis of the timing of 16 

development of significant work plan components, periodic updates will be provided to the River and 17 

Plateau Committee.  18 

The River and Plateau Committee provides an ongoing opportunity for informal stakeholder feedback on 19 

work plan components and evolving project activities. Based on the level of stakeholder interest, the 20 

committee may decide to draft formal advice on an issue. Advice must be approved by the full HAB 21 

before it is sent to the Tri-Parties. 22 

5.3 Task 3 – Investigations and Technical Evaluations 23 

Investigations and technical evaluations for the 200-CP-1 OU include field investigations, collection, and 24 

analysis of data including process knowledge to help determine the waste inventory and contaminant 25 

mass inventory.  26 

5.3.1 Field Investigations 27 

Field investigations will be conducted to address data needs and support the basis for action and response 28 

action decisions. Data needs are discussed in Chapter 4 and identified in Appendices C and D. Chapter 4 29 

summarizes the field investigation activities planned for the 200-CP-1 OU, and the field sampling plan in 30 

the SAP (Appendix A) provides more detail. The SAP also describes the types of analyses to be 31 

performed and samples to be analyzed, and it provides the quality assurance project plan for 32 

characterization activities. If needed, as part of field investigations, waste site locations and dimensions 33 

will be verified. 34 

5.3.2 Remote Investigation and Sampling Methods 35 

Remote investigation is needed to support characterization of radionuclide inventory in the interior 36 

202A Canyon Air Tunnel, the exterior air duct, the Deep Bed Filter #1 in the 291A ventilation system, 37 

and other areas if necessary. No direct access to the Air Tunnel, exterior air duct, or filter currently exists. 38 

An engineering evaluation will be conducted to identify investigation and sampling methods that could be 39 

employed to obtain the required data. This may include establishing remote access using robotic 40 

equipment such as crawlers with remote sensing or sampling capability. There are multiple potential 41 

options, including adjacent caissons, for accessing the Air Tunnel, air duct, and filter and taking samples 42 
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but all have safety, technical, and operational issues that need to be evaluated before characterization 1 

methods can be identified. Following completion of the engineering evaluation, DOE, in consultation 2 

with Ecology, will select a path forward. 3 

5.3.3 PUREX Complex Technical Evaluations 4 

As part of RI and FS technical evaluations for the PUREX Complex, inventories for known or expected 5 

wastes to be encountered will be determined based upon process knowledge. This inventory will be 6 

supported by analytical data as described in Section 4.3.1. Inventory and classification information will be 7 

compiled as described below.  8 

5.3.3.1 Inventory 9 

Evaluations are required to resolve inventory-related data needs for the PUREX Complex and PUREX 10 

Storage Tunnels that were identified during the DQO process that cannot be met by field investigations, 11 

and include the following: 12 

 Identify inventory of hazardous and radiological constituents required to complete remedy 13 

performance evaluations. 14 

 Develop an inventory of materials (e.g., lead, liquid PCBs) to support waste disposal evaluations. 15 

 Update existing databases (e.g., SIM) with the updated PUREX Complex and 200-CP-1 waste site 16 

inventory, as needed. 17 

5.3.3.2 Waste Classification 18 

For wastes that are identified within the PUREX Complex, the following classification activities will be 19 

completed: 20 

 For transuranic constituents within the 202A Canyon or the PUREX Storage Tunnels, determine 21 

whether the concentration after stabilization is expected to exceed 100 nCi/g TRU and requires 22 

disposition as TRU waste.  23 

 Evaluate material in PUREX Storage Tunnel Number 2, railcar 8, to determine if material identified 24 

as “fuel ends” requires disposition as spent nuclear fuel. 25 

5.3.4 Disposal of Other Hanford Wastes within 202A Canyon 26 

The CDI described in Section 1.4 of this work plan includes exploring the potential benefits of using the 27 

canyon buildings, including the 202A Canyon, for disposal of other Hanford Site wastes. Consistent with 28 

the CDI and as part of the RI/FS for the 200-CP-1 OU, the evaluation of wastes for disposal within the 29 

202A Canyon will include wastes from the following activities: 30 

 Wastes from other Hanford Site CERCLA activities including those from sampling, waste site or 31 

facility remediation, and remedy implementation 32 

 RCRA TSDs and closure activities 33 

 Solid waste 34 

 Radioactive waste 35 

The disposal of other waste streams within the 202A Canyon will be considered in the development of 36 

200-CP-1 remedial alternatives.  37 
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5.4 Task 4 – Sample Analysis and Validation 1 

The SAP (Appendix A) identifies the sample locations, sampling strategies, target analytes, analytical 2 

methods, preliminary action levels, and analytical performance requirements for sample analysis. Data 3 

will be reviewed, verified, and validated in accordance with the quality assurance project plan in the SAP. 4 

Data usability determinations will be performed to ensure that data of known and acceptable quality are 5 

used in subsequent data analyses. Data usability determinations will be documented in DUA reports and 6 

made publicly available through the Administrative Record.  7 

5.5 Task 5 – Data Evaluation 8 

Data of known and acceptable quality (Section 5.4) will be evaluated and used in the risk assessment, fate 9 

and transport evaluations, detailed analysis, and the RI/FS report. Waste site and facility scoping 10 

summaries presented in Appendices C and D and the preliminary CSM (Section 3.8 in this work plan) 11 

will be refined and updated based on the evaluation of data collected per the SAP (Appendix A) and other 12 

project evaluations, as applicable. 13 

5.6 Task 6 – Assessment of Risk 14 

The BRA will be conducted as part of the RI process to assess potential risks to human and ecological 15 

receptors from direct contact with soil and potential risks to groundwater from contaminants in the vadose 16 

zone and remaining in facilities. The groundwater protection evaluation during the RI will be compliant 17 

with WAC 173-340-747(8), which will be demonstrated using a crosswalk (as discussed in Section 3.9.3 18 

in this work plan). When site-specific models are used, the CIE vadose zone modeling tools will be used 19 

with updated CSMs and parameters, as applicable. If the CIE vadose zone modeling tools are not 20 

available, 200-CP-1 OU models will be developed and used. Section 5.10 in this work plan provides 21 

additional information on the CIE. The BRA will determine if remedial action must be taken to reduce 22 

risks to acceptable levels. Section 1.3.2.2 in this work plan establishes the BRA principles, and Section 3.9 23 

describes the BRA methodology. Section 3.13 describes cleanup levels (PRGs), which will also be 24 

developed as part of this task. 25 

5.7 Task 7 – Treatability Studies 26 

This task includes efforts to prepare and conduct treatability studies, which may provide more detailed 27 

information on specific remedial technology performance. Treatability studies can reduce remedial 28 

technology costs and performance uncertainties, enable a technology to be scaled up for alternative 29 

development and evaluation purposes, and support remedial design of a selected alternative. 30 

No treatability studies are anticipated for the 200-CP-1 OU; however, the need for treatability studies will 31 

be revisited as the RI proceeds. If treatability studies are deemed necessary, DOE-RL will initiate 32 

a change notice to the RI/FS work plan and conduct the studies as part of the RI to assist in remedial 33 

alternative evaluations during the FS. A separate treatability study report may be prepared if treatability 34 

studies are required.  35 

5.8 Task 8 – Field Summary Reports 36 

As the field investigations are completed, field summary report(s) will be prepared to summarize the 37 

activities performed and the information collected during field activities (e.g., collected sample numbers 38 

and types, investigation-derived waste management and disposition, geological logs, and characterization 39 

data obtained for each waste site or facility, or group of waste sites or facilities). The field summary 40 

report(s) will support RI/FS report preparation.  41 
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5.9 Task 9 – Remedial Alternatives Development and Screening 1 

Remedial alternatives will be developed considering the results of previous tasks and considering 2 

information provided in the waste site and PUREX Complex scoping summaries (Appendices C and D 3 

and described in Section 3.14). These alternatives will be screened for effectiveness, implementability, 4 

and cost (based on guidance provided in OSWER Directive 9355.3-01) for each 200-CP-1 OU waste site 5 

or facility, or group of sites or facilities. Based on screening results, DOE-RL and Ecology will determine 6 

which alternatives should be retained for detailed analysis (Section 5.10). 7 

5.10 Task 10 – Detailed Analysis of Alternatives 8 

Remedial alternative actions that passed screening (Section 5.9) will be evaluated against the CERCLA 9 

criteria shown in Table 5-1. The TSD units (DWMUs) will be closed in accordance with 10 

WAC 173-303-610(2). Alternatively, where releases from TSD units have likely commingled with 11 

collocated waste site releases, DOE-RL may petition the Ecology director to replace all or part of the 12 

closure requirements (except WAC 173-303-610(2)(a)) with alternative requirements in accordance with 13 

WAC 173-303-610(1)(e). Alternative requirements (which are identified in Table 5-1) will be 14 

recommended, as appropriate based on results from remedial investigation activities. Alternative 15 

requirements may be approved by the Ecology director by incorporating the closure plan containing the 16 

alternative requirements into the Permit (WA7890008967).  17 

Due to the presence of multiple Central Plateau source OUs and waste sites (including those in the 18 

200-CP-1 OU), a comprehensive Central Plateau groundwater CIE will be conducted that integrates the 19 

current understanding of contributions from waste sites and potential sources to existing groundwater 20 

contamination.14 The CIE will evaluate long-term groundwater impacts to enable informed decision 21 

making and provide context for alternatives analysis in the FSs for the 200-CP-1 OU and other 22 

source OUs. It serves as a planning tool to evaluate whether the remedial actions and waste disposal 23 

activities will be protective of human health and the environment. A CIE approach document 24 

(DOE/RL-2018-69, Cumulative Impact Evaluation Technical Approach Document) was prepared to 25 

describe the evaluation approach. 26 

Once the remedial alternatives, which may include TSD unit alternative closure requirements, have been 27 

fully described and individually assessed against the applicable requirements and standards shown in 28 

Table 5-1, a comparative analysis will be conducted to evaluate the relative performance of the remedial 29 

alternatives in relation to each specific evaluation requirement and standard. The FS report will 30 

summarize the results of the detailed analysis, which will provide the basis for identifying the preferred 31 

remedial action alternative and alternative closure requirements, if any, for each of the 200-CP-1 OU 32 

waste sites and PUREX Complex components. The alternative evaluation in the FS Report will also 33 

identify if a Director’s Determination for alternative closure requirements will be necessary. 34 

                                                 
14 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. CERCLA Criteria and TSD Unit Closure Requirements 

CERCLA 

Criteriaa 

Washington State TSD Unit 

Closure Requirementsb 

Threshold criteria: 

 Overall protection of human health and the environment 

 Compliance with ARARs 

Closure performance standards (WAC 173-303-610(2)(a) 

only): 

 Minimizes the need for further maintenance 

 Controls, minimizes, or eliminates to the extent necessary 

to protect human health and the environment, post-closure 

escape of dangerous waste, dangerous constituents, 

leachate, contaminated runoff, or dangerous waste 

decomposition products to the ground, surface water, 

groundwater, or the atmosphere 

 Returns the land to appearance and use of surrounding land 

areas to the degree possible given the nature of the 

previous dangerous waste activity 

Primary balancing criteria: 

 Long-term effectiveness and permanence 

 Reductions in toxicity, mobility, or volume through 

treatment 

 Short-term effectiveness 

 Implementability 

 Cost 

Alternative closure requirements (WAC 173-303-610(1)(e)): 

 The Ecology director may, in an enforceable document, 

replace all or part of the closure and post-closure 

requirements (except for those in WAC 173-303-610(2)(a)) 

with alternative requirements when the Ecology director 

determines the following: 

  A DWMU unit is situated among other solid waste 

management units or areas of concern. 

  A release has occurred. 

  Both the DWMU and one or more of the solid waste 

management units or areas of concern are likely to have 

contributed to the release. 

Modifying criteria: 

 State/support agency acceptance 

 Community acceptance 

a. 40 CFR 300, “National Oil and Hazardous Substances Pollution Contingency Plan.”  

b. WAC 173-303-610(2)(a) and (1)(e), “Dangerous Waste Regulations,” “Closure and Post-Closure.” 

ARAR = applicable or relevant and appropriate requirement 

CERCLA = Comprehensive Environmental Response, 

Compensation, and Liability Act of 1980 

DWMU = dangerous waste management unit  

Ecology = Washington State Department of Ecology  

TSD = treatment, storage, and disposal 

 1 

5.11 Task 11 – Remedial Investigation and Feasibility Study Reports 2 

The RI and FS reports will consider all information available at the time of report preparation, including 3 

pertinent information from activities conducted outside the work plan. The RI and FS reports will provide 4 

details that support the TSD unit closure decisions and the permitting process, including alternative 5 

requirements (as described in Section 5.10). The major elements of the RI and FS reports include 6 

the following: 7 

 RI Report 8 

 Study area investigations and physical characteristics 9 

 Contamination nature and extent 10 

 Contaminant fate and transport  11 

 Human health (soil and groundwater protection) and ERA  12 

 Treatability study results, if available  13 

 Early action summary 14 

 Basis for action determination 15 
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 FS Report 1 

 Preliminary RAOs 2 

 Treatability study results, if available  3 

 General response actions and remedial technology screening process 4 

 Development and screening of alernatives 5 

 Individual and comparative alternative analysis   6 

5.12 Task 12 – Post-Remedial Investigation/Feasibility Study Support 7 

This section describes the post-RI/FS activities shown in Figure 5-1, which include PP development, 8 

closure plan or closure/post-closure plan preparation or modification, draft Permit modification, ROD 9 

development, and Permit modification. 10 

5.12.1 Proposed Plan, Closure Plan, and Draft Permit Modification 11 

The PP is the mechanism by which the Tri-Parties present the 200-CP-1 site information and preferred 12 

remedy to the public. The PP describes the site background, risks associated with the OU, and remedial 13 

alternatives evaluated in the FS. The PP also includes the comparative analysis of the remedial 14 

alternatives and proposes the preferred remedy. It provides the public the opportunity to comment on the 15 

alternatives and participate in the selection of the remedial action. In accordance with Tri-Party 16 

Agreement Action Plan Section 10.6 (Ecology et al., 1989b), the FS report is also made available to the 17 

public. 18 

Closure plans or closure/post-closure plans for the DWMUs will also be prepared or modified using 19 

information from the RI and FS reports (Figure 5-1, step 3). The closure plan or closure/post-closure plan 20 

will be submitted to Ecology as a permit modification request, including any requests for application of 21 

alternative closure requirements in accordance with WAC 173-303-610(1)(e).  22 

Ecology will process the draft Permit modification and define associated TSD unit closure requirements 23 

in accordance with WAC 173-303. When the Permit modification containing alternative requirements is 24 

incorporated into the Permit, the use of alternative requirements is approved in accordance with 25 

WAC 173-303-610(1)(e). 26 

The PP and draft Permit modification, when prepared, will be made available to the public in parallel so 27 

they may participate in the selection of both the past-practice remedial alternative and TSD unit closure 28 

action (Figure 5-1, step 4). Following the public review and comment period, responsiveness summaries 29 

presenting significant comments and any new relevant information received during the public comment 30 

period will be prepared for the PP and draft Permit modification, respectively. The PP responsiveness 31 

summary will be incorporated into the ROD. The draft Permit modification responsiveness summary will 32 

be included in the issuance of the modification.  33 
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 1 

Figure 5-1. Coordinated CERCLA Response Action and TSD Unit Closure Process 2 
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5.12.2 Record of Decision and Permit Modification with Treatment, Storage, and Disposal 1 

Unit Closure Plan 2 

Following the public comment period, supporting agency comments, and community acceptance criterion 3 

assessment, the ROD will document the selected response action for each 200-CP-1 OU waste site and 4 

facility (Figure 5-1, step 5). Ecology and EPA, working in cooperation with DOE-RL, will finalize the 5 

ROD for the cleanup decision. Concurrent with issuing the ROD, Ecology will also issue a Permit 6 

modification to incorporate the TSD unit closure plan and post-closure care plan (as applicable) into the 7 

current Permit. The ROD will be as follows: 8 

 A legally enforceable document that certifies the remedy selection process was performed in 9 

accordance with CERCLA and, to the extent practicable, in accordance with the NCP (40 CFR 300)15 10 

 A document that includes closure information that is incorporated into a Permit modification or 11 

revision of the Permit to satisfy TSD unit closure plan requirements 12 

 A substantive summary of the technical rationale and background information contained in the 13 

CERCLA Administrative Record file3 14 

 A technical document that provides information necessary for determining the conceptual 15 

engineering components and remedy costs, and that outlines the RAOs and cleanup levels for the 16 

selected remedy2 17 

 A key communication tool for the public that explains the contamination issues that the remedy seeks 18 

to address and the rationale for its selection3 19 

5.12.3 Post-Record of Decision Activities 20 

Post-ROD activities include the following (Figure 5-1, steps 6 through 11): 21 

 Complete a remedial design/remedial action (RD/RA) work plan: The RD/RA work plan will 22 

describe the activities necessary to implement and coordinate the selected CERCLA response actions, 23 

and TSD unit closure. It will also include the closure performance standards, associated closure 24 

details for the TSD units, and the applicable closure plan as an appendix. Concurrent with issuing the 25 

RD/RA work plan, Ecology will also issue a Permit modification to include the TSD unit closure 26 

activities (as applicable) into the current Permit. Depending on the selected response and corrective 27 

action complexity, the RD/RA work plan may include the remedial design report. The RD/RA work 28 

plan and associated SAP will identify remedy implementation and closure sampling, respectively.  29 

 Implement the remedy and TSD unit closure plan: The ROD decisions and the TSD unit closure 30 

plans will be implemented. Closure plans implementation will be consistent with the schedule in the 31 

applicable closure plan.  32 

 Complete waste site reclassification forms and submit certification of closure: After TSD unit 33 

closure requirements are performed, DOE-RL will submit to Ecology a certification of closure, signed 34 

by an independent, qualified, registered professional engineer in accordance with 35 

WAC 173-303-610(6). DOE-RL will complete waste site reclassification forms with supporting 36 

information (e.g., verification reports) in accordance with RL-TPA-90-0001, Tri-Party Agreement 37 

                                                 
15 OSWER Directive 9200.1-23P, A Guide to Preparing Superfund Proposed Plans, Records of Decision, and Other 

Remedy Selection Decision Documents. 
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Handbook Management Procedures, Guideline Number TPA-MP-14, “Maintenance of the Waste 1 

Information Data System (WIDS).”  2 

 Develop and implement an operations and maintenance plan (as needed) and implement the3 

post-closure plan (as applicable): Once the response action and corrective action are completed and4 

an operations and maintenance plan to describe post-cleanup management and control of the sites is5 

under development, the TSD unit post-closure plan will be implemented. If waste is left in place, the6 

post-closure plan will be revised, as applicable. The post-closure plan may be a standalone document,7 

or it can be incorporated into the operations and maintenance plan for implementation.8 

 Complete a remedial action report, issue a certificate of completion, and submit a certification9 

of completion of post-closure care: After completing remediation and corrective actions,10 

closeout activities will be performed and documented in the remedial action report, and Ecology11 

will issue a certificate of completion to DOE-RL. Once post-closure care requirements are12 

satisfied, DOE-RL will submit a certification of completion of post-closure care to Ecology in13 

accordance with WAC 173-303-610(11).14 

 Complete closeout documentation: In accordance with RL-TPA-90-000, Guideline Number15 

TPA-MP-14, the WIDS waste unit information and Appendix C of the Tri-Party Agreement Action16 

Plan (Ecology et al., 1989b) will be updated, as appropriate.17 
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6 Project Schedule 1 

Figure 6-1 shows the high-level project schedule for the activities described in this work plan, including 2 

200-CP-1 OU field activities (described in the SAP [Appendix A]), estimated activity durations, and3 

decision document preparation. The project schedule will be evaluated to identify efficiencies, will serve4 

as the baseline for the work planning process, and will be used to measure work plan implementation5 

progress. The actual project schedule may vary based on several factors, including field investigation6 

findings and potential contingent sampling.7 
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Figure 6-1. Project Schedule for the 200-CP-1 OU2 
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7 Project Management 1 

This chapter discusses the project organization, project coordination, change control, and dispute 2 
resolution processes. Change control processes are used to document and achieve approval for changes 3 
that arise during execution of the RI/FS work plan. Problems are resolved at the lowest possible 4 
management level, with higher levels of project oversight engaged to resolve issues, as necessary. 5 

7.1 Project Organization 6 

DOE is the lead federal agency responsible for Hanford Site 7 
investigation and cleanup. The DOE-RL contractor implements 8 
investigation and cleanup and is responsible for planning, 9 
coordinating, and executing RI/FS work plan activities for the 10 
Central Plateau OUs. The lead regulatory agency (Ecology) 11 
authorizes the OU work scope in accordance with the Tri-Party 12 
Agreement (Ecology et al., 1989a) and oversees the work for 13 
regulatory compliance with WAC 173-303, as applicable. 14 
Figure 7-1 illustrates the project organizational structure for 15 
200-CP-1 OU investigation and cleanup.16 

7.1.1 U.S. Department of Energy, Richland Operations Office 17 

Project Organization 18 

DOE-RL is responsible for Central Plateau cleanup. The DOE-RL 19 
Soil and Groundwater Division is responsible for implementation of 20 
this work plan. The Soil and Groundwater Division Federal Project 21 
Director reports to the River and Plateau assistant manager. The 22 
DOE-RL contracting officer is responsible for authorizing the 23 
Central Plateau remediation contractor to perform the 200-CP-1 OU 24 
RI/FS work plan tasks (Figure 7-1). 25 

The Federal Project Director is responsible for obtaining lead 26 
regulatory agency approval of the work plan and SAP, which 27 
authorize the RI/FS work plan tasks under the Tri-Party Agreement 28 
(Ecology et al., 1989a) and for obtaining EPA approval of the SAP. 29 
The Federal Project Director also assigns the 200-CP-1 OU 30 
DOE-RL technical lead, who performs the project manager role 31 
identified in Section 4.1 of the Tri-Party Agreement. The DOE-RL 32 
technical lead is responsible for managing the project, overseeing 33 
contractors performing day-to-day RI/FS work plan tasks, maintaining regulatory compliance necessary 34 
for milestone completion, and providing technical input to the DOE-RL Federal Project Director. 35 

7.1.2 Regulatory Agency Oversight Organization 36 

Ecology is the lead regulatory agency for the 200-CP-1 OU. Ecology has assigned a 200-CP-1 OU project 37 
manager who is responsible for overseeing various RI/FS work plan tasks, working with DOE-RL 38 
to resolve issues, and approving the documents in accordance with Section 5 of the Tri-Party Agreement 39 
Action Plan (Ecology et al., 1989b). 40 

Figure 7-1. 200-CP-1 OU Project
Organization
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As a participating agency, EPA regulatory responsibilities include approving the SAP, providing 1 
assistance if requested by the lead regulatory agency (Ecology), approving the final remedy, approving 2 
completion of construction, and proposing sites for deletion from the NPL (40 CFR 300, Appendix B). 3 

7.1.3 Contractor Organization 4 

The DOE-RL contractor responsible for the Central Plateau integrates and executes the RI/FS work 5 
plan tasks. 6 

7.2 Project Coordination, Decision Making, and Documentation 7 

Coordination among the Tri-Parties and contractors is essential for successful RI/FS work plan execution. 8 
DOE-RL and Ecology project managers will manage decision making and documentation in accordance 9 
with Section 4.1 of the Tri-Party Agreement Action Plan (Ecology et al., 1989b). 10 

7.3 Change Control and Dispute Resolution 11 

The work plan represents the Tri Parties’ data needs assessment at the end of the DQO process. As new 12 
information becomes available, DOE-RL and Ecology will revisit and discuss the waste site and facility 13 
scoping efforts at the project level to determine if changes are needed to the work scope. These changes 14 
could require updates to the work plan or SAP (Appendix A), which will be made in accordance with 15 
Section 9.3 of the Tri-Party Agreement Action Plan (Ecology et al., 1989b). Changes that affect the 16 
Tri-Party Agreement (Ecology et al., 1989a) are documented using change control forms in accordance 17 
with Section 12 of the Tri-Party Agreement Action Plan.  18 

DOE-RL and Ecology project managers intend to discuss issues on an informal basis early in the 19 
decision-making process before issues evolve into formal disputes. The formal dispute resolution 20 
process, which is handled in accordance with Articles VIII and XVI of the Tri-Party Agreement 21 
(Ecology et al., 1989a), will address issues that cannot be informally resolved. 22 
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A1 Introduction 1 

This sampling and analysis plan (SAP) provides the quality assurance (QA) and field sampling 2 

requirements for characterizing waste sites and Plutonium Uranium Extraction (PUREX) Complex 3 

structures in the 200-CP-1 Operable Unit (OU), located within the Central Plateau Inner Area of the 4 

Hanford Site. This SAP is part of the remedial investigation/feasibility study (RI/FS) work plan for the 5 

200-CP-1 OU. Data collected during implementation of this SAP will be used in combination with 6 

existing site data to complete the baseline risk assessment as part of the RI and to support FS remedy 7 

evaluations. 8 

A1.1 Project Scope 9 

This SAP addresses characterization activities associated with 200-CP-1 OU waste sites and PUREX 10 

Complex structures where field investigation activities are necessary to address data gaps (Chapter 4 of 11 

this work plan). These sites and structures are listed in Table A-1. Data from these sites and structures 12 

will support decision making during the RI/FS process.  13 

A1.2 Background 14 

The 200-CP-1 OU is located in the Central Plateau Inner Area at the Hanford Site. This OU primarily 15 

includes the 202A Canyon and associated Tier 1 facilities, waste sites associated with liquid waste 16 

holding, conveyance, and disposal (e.g., cribs, a trench, tanks, a diversion box, french drains, 17 

injection/reverse wells, and a septic system), as well as areas of unplanned releases (UPRs) of liquid or 18 

particulate contamination. The OU also includes solid waste storage sites (PUREX Tunnel 1 and PUREX 19 

Tunnel 2). Appendix B of this work plan shows the 200-CP-1 OU waste site locations, and Appendices C 20 

and D provide the scoping summaries for the waste sites and PUREX Complex structures, respectively.  21 

The vadose zone geologic framework underlying the 200-CP-1 OU generally consists of surficial eolian 22 

sand deposits underlain by Hanford formation sand and gravel. The Hanford formation comprises the 23 

majority of the vadose zone, although finer Cold Creek unit sediments are present in the deepest part of 24 

the vadose zone in some areas. Section 2.6.3.1 of this work plan provides additional geologic 25 

setting information. 26 

Based on documented liquid disposal volumes and data from previous investigations and monitoring, the 27 

200-CP-1 OU waste sites were divided into the following categories to inform and align characterization 28 

strategies in the field sampling plan (FSP) (Chapter A3 of this appendix): 29 

 Shallow vadose zone contamination: Sites where potential site contamination is only expected to 30 

reside above 4.6 m (15 ft) below ground surface (bgs).  31 

 Partial-thickness vadose zone contamination: Sites where potential site contamination is expected 32 

to be present deeper than 4.6 m (15 ft) bgs but does not likely extend to the water table 33 

(contamination may also be present shallower than 4.6 m [15 ft] bgs).  34 

 Full-thickness vadose zone contamination: Sites where potential site contamination is expected to 35 

be present deeper than 4.6 m (15 ft) bgs and may potentially extend to the water table with possible 36 

historical or ongoing groundwater impacts (contamination may also be present shallower than 4.6 m 37 

[15 ft] bgs). 38 
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Table A-1. 200-CP-1 OU Waste Sites and Structures Addressed by this SAP 

200-CP-1 OU Waste Sites 

200-E-44 Unplanned Release 

200-E-58 Neutralization Tank 

200-E-67 Injection/Reverse Well 

200-E-68 Injection/Reverse Well 

200-E-102 Trench 

200-E-103 Unplanned Release 

200-E-107 Unplanned Release 

216-A-4 Crib 

216-A-5 Crib 

216-A-15 French Drain 

216-A-21 Crib 

216-A-22 Crib 

216-A-28 Crib 

216-A-32 Crib 

241-A-302A Catch Tank 

2607-EE Septic System 

UPR-200-E-17 

UPR-200-E-28* 

UPR-200-E-35 

UPR-200-E-96* 

PUREX Complex Structures 

202A Air Tunnel 

202A417 Steam Condensate Pump Pit 

291A Ventilation System: Deep Bed Filter No. 1 and Air Bypass Duct to Deep Bed Filter No. 2 

*Data collection for activities for these sites will be conducted in conjunction with sampling activities for the 200-E-103 and 200-E-107 waste 

sites. 

OU = operable unit 

PUREX = plutonium uranium extraction 

SAP = sampling and analysis plan 

 1 

Section 3.4 of this work plan provides additional information regarding 200-CP-1 OU waste site potential 2 

depths of vadose zone contamination. 3 

A1.3 Data Quality Objective Process Summary 4 

As part of the data quality objectives (DQO) process (described in Chapter 4 of this work plan), the 5 

U.S. Department of Energy, Richland Operations Office (DOE-RL) scoped each 200-CP-1 OU waste site 6 

and the PUREX Complex structures using existing Hanford Site analytical and historical information. 7 

Appendices C and D of this work plan present this scoping information along with the results of the initial 8 

DQO evaluation for 200-CP-1 OU waste sites and PUREX Complex structures. Using the scoping 9 

information, DOE-RL conducted initial evaluations to identify uncertainties associated with the 10 

following problem statement: 11 

Contaminant nature and extent must be sufficiently understood to determine if 12 

chemical or radiological contaminants of potential concern (COPCs) pose an 13 

unacceptable risk to human health and the environment  and to support potential 14 

groundwater impacts and response scenario evaluations in the FS.  15 

Appendix C and Appendix D document the preliminary DQO evaluation outcomes for each waste site 16 

and the PUREX Complex structures, respectively. The uncertainty management approach developed for 17 

each waste site and PUREX Complex structure is sufficient to characterize the relevant media. Field 18 

investigations required to fill data needs are detailed in this SAP. The DQO process identified the 19 

principal study questions (PSQs), data needs (DNs) for addressing the PSQs, and decision rules, which 20 

are summarized in Table A-2. Section 4.2 of this work plan provides additional PSQ and data 21 

needs information. 22 
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A1.4 Target Analytes 1 

Target analytes selected for this SAP are based on the contaminants of potential concern (COPCs) 2 

identified for the 200-CP-1 OU (Section 3.5 of this work plan). COPC identification built upon previous 3 

DQO efforts, existing site data, and 200-CP-1 OU waste site process knowledge. COPC selection is 4 

documented in ECF-HANFORD-20-0067, 200-CP-1 Final COPC Lists for Waste Sites and Structures 5 

Sites. Table A-3 presents the resulting list of COPCs for 200-CP-1 OU waste sites and the PUREX 6 

Complex. This comprehensive list does not apply to every waste site or structure; the field sampling plan 7 

(FSP) (Chapter A3 of this appendix) identifies the subsets of the analyses that apply to each waste site. 8 

Table A-2. 200-CP-1 OU PSQs, Data Needs, and Decision Rules 

Problem Statement: Contaminant nature and extent must be sufficiently understood to determine if chemical or radiological 

COPCs associated with 200-CP-1 OU waste sites and the PUREX Complex pose an unacceptable risk to human health, 

ecological populations, or underlying groundwater and to support development and evaluation of remedial alternatives for 

the FS. 

Principal Study Question Data Need Decision Rule 

PSQ 1: Do chemical or radiological 

COPCs in the vadose zone pose an 

unacceptable risk to human and 

ecological receptors under current or 

potential future land uses? 

DN 1-1: Collect sufficient data, 

including the lateral and vertical extent, 

to determine if chemically and/or 

radiologically contaminated media 

(e.g., soil, structural surfaces, residual 

liquid/sludge inside a structure) exceed 

applicable risk-based values for human 

(i.e., EPA outdoor worker) and 

ecological receptors within the 

compliance depth of 0 to 4.6 m 

(15 ft) bgs. 

DR-1: If chemical or radiological 

COPCs in the vadose zone, including the 

lateral and vertical extent, pose an 

unacceptable risk to human or ecological 

receptors, then develop and evaluate 

response alternatives to eliminate 

exposure pathways. If there is no 

unacceptable risk, then no action is 

required to protect these receptors. 

PSQ 2: Do chemical or radiological 

COPCs in the vadose zone and/or 

structures pose an unacceptable 

future risk to groundwater under 

current or potential future land use in 

the next 1,000 years? 

DN 2-1: Collect sufficient chemical and 

radiological contaminant data to support 

fate and transport analysis for 

groundwater protection evaluations. 

DN 2-2: Collect sufficient lithology, 

hydraulic property, contaminant 

mobility, and geochemical information 

to support fate and transport analysis for 

groundwater protection evaluations, 

including Central Plateau groundwater 

protection PRG calculations. 

DR-2: If chemical or radiological 

COPCs in the vadose zone and/or 

structures pose an unacceptable risk to 

groundwater, then develop and evaluate 

response alternatives to manage the risk 

to groundwater. If there is no 

unacceptable risk, then no action is 

required to protect groundwater. 
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Table A-2. 200-CP-1 OU PSQs, Data Needs, and Decision Rules 

Problem Statement: Contaminant nature and extent must be sufficiently understood to determine if chemical or radiological 

COPCs associated with 200-CP-1 OU waste sites and the PUREX Complex pose an unacceptable risk to human health, 

ecological populations, or underlying groundwater and to support development and evaluation of remedial alternatives for 

the FS. 

Principal Study Question Data Need Decision Rule 

PSQ 3: How long will radiological 

constituents in vadose zone soils 

accessible to the future construction 

worker in vadose zone soils deeper 

than 4.6 m (15 ft) bgs pose a human 

health threat (i.e., decay timeframe)?  

DN 3-1: Collect data to determine if 

radiological contaminants in soils 

accessible to future construction workers 

exceed short-term (acute) exposure for 

human receptors (future construction 

worker) in the vadose zone deeper than 

4.6 m (15 ft) bgs. 

DR-3: If radiological constituents in soils 

below 4.6 m (15 ft) bgs pose an acute 

exposure risk for the future construction 

worker, then include appropriate 

institutional controls to restrict 

excavation in the deep zone in the 

response alternatives. If not, evaluation 

of appropriate institutional controls in the 

response alternatives is not required.  

PSQ 4: Are there transuranic 

constituents present in sufficient 

quantity that after stabilization, 

would be classified as TRU/TRUM 

(i.e., >100 nCi/g) requiring 

alternative disposal methods?  

 

DN 4-1: Collect data to supplement 

existing information to determine the 

presence, location, and amount 

(e.g., concentration, volume) of 

transuranic constituents with an 

inventory that can be measured or 

estimated for use in evaluation of 

disposal requirements.  

DR-4: If a measurable or estimated 

inventory of transuranic constituents are 

present and would be classified as 

TRU/TRUM after stabilization, then 

response alternatives need to evaluate 

disposal options. If not, no special action 

is needed for transuranic constituents.  

PSQ 5: Are there materials in the A, 

B, C Cells; Slug Storage Basin; 

and/or Storage Tunnels that are 

classified as spent nuclear fuel? 

DN 5-1: Collect data and/or evaluate 

existing information to determine the 

presence and location of the components 

that require evaluation for spent nuclear 

fuel.   

DR-5: If spent nuclear fuel is present, 

then evaluate disposal options during the 

FS. If not, no special action is needed. 

PSQ 6: Are there materials (e.g., free 

liquids, liquid mercury, lead, etc.) 

present that require application of a 

specified treatment standard or a 

variance from LDR requirements 

prior to disposal? 

DN 6-1: Collect data and/or evaluate 

existing information to determine the 

presence, location, and amount of 

materials subject to LDR.   

DR-6: If such materials are present, then 

include treatment standards or attainment 

of a variance as part of the response 

alternatives. If not, then no action is 

needed to address such materials. 

PSQ 7: Are there liquids potentially 

containing PCBs (e.g., hydraulic 

systems, electrical equipment, etc.) 

present that require further evaluation 

under TSCA?  

DN 7-1: Collect data and/or evaluate 

existing information to determine the 

presence, location, and amount of liquids 

potentially containing PCB subject to 

TSCA.   

DR-7: If such liquids are present, then 

include the treatment standards or 

perform a risk-based evaluation as part of 

the response alternatives. If not, then no 

action is needed to address such 

materials. 

PSQ 8: For DWMUs, has a release 

occurred indicating conditions 

appropriate for alternative closure 

requirements under WAC 173-303-

610(1)(e)?  

DN 8-1: Collect data to determine 

whether or not there is potential 

comingling of releases from a DWMU 

and other areas of concern.  

 

DR-8: If both the DWMU and one or 

more areas of concern are likely to have 

contributed to the release, then petition 

Ecology for a Directors Determination to 

close the DWMU to alternative closure 

requirements under WAC 173-303-

610(1)(e). If comingling of releases is not 

confirmed, then close the DWMU 

pursuant to standard closure 

requirements.   
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Table A-2. 200-CP-1 OU PSQs, Data Needs, and Decision Rules 

Problem Statement: Contaminant nature and extent must be sufficiently understood to determine if chemical or radiological 

COPCs associated with 200-CP-1 OU waste sites and the PUREX Complex pose an unacceptable risk to human health, 

ecological populations, or underlying groundwater and to support development and evaluation of remedial alternatives for 

the FS. 

Principal Study Question Data Need Decision Rule 

PSQ 9: For DWMUs, have the 

dangerous waste constituents been 

identified sufficiently to support 

RCRA closure? 

DN 9-1: Collect data necessary to 

evaluate compliance with the closure 

performance standards defined in 

WAC 173-303-610(2)(b)(i) [for soil] and 

WAC 173-303-610(2)(b)(ii) [for 

structures, equipment, bases, liners, 

etc.]? 

DR-9: Evaluate remedial alternatives in 

the FS to ensure that the final action will 

meet the applicable closure performance 

standards.  

Reference: WAC 173-303-610, “Dangerous Waste Regulations,” “Closure and Post-Closure.” 

bgs = below ground surface 

COPC = contaminant of potential concern 

DN = data need 

DR = decision rule 

DWMU = dangerous waste management unit 

Ecology = Washington State Department of Ecology 

EPA = U.S. Environmental Protection Agency 

FS = feasibility study  

LDR = land disposal restriction 

OU = operable unit 

PCB = polychlorinated biphenyl 

PRG = preliminary remediation goal 

PSQ = principal study question 

PUREX = plutonium uranium extraction 

RCRA = Resource Conservation and Recovery Act of 1976 

TRU = transuranic 

TRUM = transuranic mixed 

TSCA = Toxic Substances Control Act of 1976 

  1 
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Table A-3. Master COPC List for 200-CP-1 OU Waste Sites and PUREX Complex Structures 

Radionuclides 

Americium-241 

Carbon-14a 

Cesium-137 

Cobalt-60 

Europium-152 

Europium-154 

Europium-155  

Iodine-129a 

Neptunium-237a 

Nickel-63 

Plutonium-238 

Plutonium-239 

Plutonium-240 

Strontium-90a 

Technetium-99a 

 

Thorium-232b 

Tritium (hydrogen-3)a 

Uranium-233a 

Uranium-234a 

Uranium-235a 

Uranium-238a 

Inorganics 

Ammonia 

Antimony 

Arsenic 

Barium 

Beryllium 

Boron 

Cadmium 

Chloride 

Chromium (total) 

Chromium (hexavalent)a 

Cobalt 

Copper 

Cyanide 

Fluoridea 

Lead 

Manganese 

Mercury 

Nickel 

Nitratea 

Nitrite 

Phosphate 

Selenium 

Silver 

Sulfate 

Uranium (total)a 

Vanadium 

Zinc 

Organics 

Acenaphthene 

Acetone 

Acetonitrile 

Anthracene 

Aroclor-1254c 

Aroclor-1260c  

Benzene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

n-Butanol (butyl alcohol) 

2-Butanone (methyl ethyl ketone) 

n-Butylbenzene 

Carbon tetrachloride  

Chlorobenzene 

Chloroform  

Chrysene 

Cyclohexane 

Dibenz[a,h]anthracene 

Dibenzofuran 

1,1-Dichloroethane 

1,2-Dichloroethane 

cis-1,2-Dichloroethene 

trans-1,2-Dichloroethene 

Ethylbenzene  

Fluoranthene 

Fluorene  

n-Hexane 

2-Hexanone 

Indeno[1,2,3-cd]pyrene 

4-Methyl-2-pentanone (hexone, methyl 

isobutyl ketone) 

 

Methylene chloride (dichloromethane) 

Napthalene 

Petroleum hydrocarbons (diesel to 

kerosene range) 

Phenol 

Pyrene 

Tetrachloroethene (PCE) 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

Toluene  

Total polychlorinated biphenyls (PCBs) 

Tributyl phosphate  

Trichloroethene 

Vinyl chloride 

Xylenes (total) 

Note: This table is a comprehensive list including all COPCs that may be present in the 200-CP-1 OU waste sites and is not intended to be 

applied globally to individual waste sites. 

a. 200-CP-1 OU COPCs shown in bold are identified in the final list of mobile constituents in ECF-HANFORD-20-0067, 200-CP-1 Final 

COPC Lists for Waste Sites and Structures Sites based on their potential to impact groundwater beneath the 200-CP-1 OU. 

b. Thorium-232 has been identified as a COPC for the 216-A-28 Crib and 241-A-302A Catch Tank only. 

c. Polychlorinated biphenyl. 

COPC = contaminant of potential concern 

OU = operable unit 

PUREX = plutonium-uranium extraction 

  1 
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A1.5 Project Schedule 1 

Chapter 6 of this work plan addresses project schedule elements for this SAP. 2 

A2 Quality Assurance Project Plan 3 

This quality assurance project plan (QAPjP) establishes the quality requirements for environmental data 4 

collection. It includes planning, implementing, and assessing sampling tasks; field measurements, 5 

laboratory analysis; and data review. This chapter describes the applicable environmental data collection 6 

requirements and controls based on the QA elements found in EPA/240/B-01/003, EPA Requirements for 7 

Quality Assurance Project Plans (EPA QA/R-5); and DOE/RL-96-68, Hanford Analytical Services 8 

Quality Assurance Requirements Document (HASQARD). DOECAP, 2013, Department of Defense 9 

(DoD) Department of Energy (DOE) Consolidated Quality Systems Manual (QSM) for Environmental 10 

Laboratories, is also discussed. Sections 6.5 and 7.8 of Ecology et al., 1989b, Hanford Federal Facility 11 

Agreement and Consent Order Action Plan (hereinafter referred to as the Tri-Party Agreement Action 12 

Plan), require that the QA/quality control (QC) and sampling and analysis activities specify the 13 

QA requirements for treatment, storage, and disposal units, as well as for past-practice processes. 14 

The QAPjP also describes applicable requirements and controls based on guidance provided in Ecology 15 

Publication No. 04-03-030, Guidelines for Preparing Quality Assurance Project Plans for Environmental 16 

Studies; and EPA/240/R-02/009, Guidance for Quality Assurance Project Plans (EPA QA/G-5). 17 

The QAPjP supplements the contractor’s environmental QA program plan.  18 

The QAPjP references are included in Chapter A6. The QAPjP includes the following sections, which 19 

describe the quality requirements and controls applicable to Hanford Site OU sampling activities:  20 

 Section A2.1, Project Management 21 

 Section A2.2, Data Generation and Acquisition 22 

 Section A2.3, Assessment and Oversight 23 

 Section A2.4, Data Review and Usability 24 

A2.1 Project Management 25 

This section includes project goals, planned management approaches, and planned output documentation. 26 

A2.1.1 Project/Task Organization 27 

The prime contractor is responsible for project planning and coordination, sample collection, and sample 28 

shipment. The project organization for sampling and characterization activities is described in the 29 

following sections and is shown in Figure A-1. The 200-CP-1 OU project manager maintains a list of 30 

individuals or organizations as points of contact for each functional element shown in Figure A-1. For 31 

each functional prime contractor role, there is a corresponding oversight role within DOE-RL. 32 

A2.1.1.1 Regulatory Lead 33 

The lead regulatory agency for the 200-CP-1 OU is the Washington State Department of Ecology 34 

(Ecology). They are responsible for regulatory oversight of cleanup projects and activities. The 35 

U.S. Environmental Protection Agency (EPA) retains approval authority for all SAPs. Ecology works 36 

with EPA and DOE-RL to resolve concerns regarding the work described in this SAP in accordance with 37 

Ecology et al., 1989a, Hanford Federal Facility Agreement and Consent Order (hereinafter referred to as 38 

the Tri-Party Agreement). 39 
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 1 

Figure A-1. Project Organization 2 

A2.1.1.2 DOE-RL Manager 3 

Hanford Site cleanup in the 200-CP-1 OU is the responsibility of DOE-RL. The DOE-RL manager is 4 

responsible for authorizing the contractor to perform activities at the Hanford Site under the 5 

Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA); 6 

Resource Conservation and Recovery Act of 1976 (RCRA); the Atomic Energy Act of 1954; and the 7 

Tri-Party Agreement (Ecology et al., 1989a).  8 

A2.1.1.3 DOE-RL Project Lead 9 

The DOE-RL project lead is responsible for providing day-to-day oversight of the contractor’s 10 

performance of the work scope, working with the contractor to identify and work through issues, and 11 

providing technical input to DOE-RL management. 12 

A2.1.1.4 Project Director 13 

The Project Director provides oversight and coordinates with DOE-RL and prime contractor management 14 

in support of sampling and reporting activities. The project director also provides support to the 15 

OU project manager to ensure that work is performed safely and cost effectively. 16 
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A2.1.1.5 Operable Unit Project Manager 1 

The OU project manager (or designee) is responsible and accountable for project-related activities, 2 

including coordinating with DOE-RL, the regulators, and contactor management in support of sampling 3 

activities to ensure that work is performed safely, compliantly, and cost effectively. In addition, the 4 

OU project manager (or designee) is also responsible for managing sampling documents and 5 

requirements, field activities, and subcontracted tasks; and for ensuring that the project file is properly 6 

maintained.  7 

A2.1.1.6 Operable Unit Technical Lead 8 

The OU technical lead is responsible for developing sampling designs, analytical requirements, and 9 

QC requirements; either independently or as defined through a systematic planning process. The OU 10 

technical lead ensures that sampling and analysis activities delegated by the OU project manager are 11 

carried out in accordance with the SAP. The OU technical lead works closely with the environmental 12 

compliance officer (ECO), the QA organization, the Health and Safety organization, the field work 13 

supervisor (FWS), and the Sample Management and Reporting (SMR) organization to plan and 14 

implement the work scope. 15 

A2.1.1.7 Sample Management and Reporting 16 

The SMR group oversees offsite analytical laboratories, coordinates laboratory analytical work to ensure 17 

that laboratories conform to the requirements of this plan, and verifies that laboratories are qualified for 18 

performing Hanford Site analytical work. The SMR group generates field sampling documents, labels, 19 

and instructions for field sampling personnel and develops the sample authorization form (SAF), which 20 

provides information and instruction to the analytical laboratories. The SMR group ensures that field 21 

sampling documents are revised to reflect approved changes. The SMR group receives analytical data 22 

from the laboratories, ensures the data are appropriately reviewed, performs data entry into the Hanford 23 

Environmental Information System (HEIS) database, and arranges for data validation and recordkeeping. 24 

The SMR group is responsible for resolving sample documentation deficiencies or issues associated with 25 

Field Sample Operations (FSO), laboratories, or other entities. The SMR group is also responsible for 26 

informing the OU project manager of any issues reported by the analytical laboratories. 27 

A2.1.1.8 Field Sample Operations 28 

FSO is responsible for planning and coordinating field sampling resources. The FWS directs the nuclear 29 

chemical operators (samplers), who collect samples in accordance with this sampling plan and 30 

corresponding standard methods and work packages. The FWS ensures that deviations from field 31 

sampling documents or issues encountered in the field are documented appropriately (e.g., in the field 32 

logbook). The FWS ensures that samplers are appropriately trained and available. Samplers collect 33 

samples in accordance with sampling requirements. Samplers also complete field logbooks, data forms, 34 

chain-of-custody forms, including any shipping paperwork, and enable delivery of the samples to the 35 

analytical laboratory. 36 

Pre-job briefings conducted by the FSO, in accordance with work management and work release 37 

requirements, to evaluate activities and associated hazards by considering the following factors: 38 

 Objective of the activities 39 

 Individual tasks to be performed 40 

 Hazards associated with the planned tasks 41 

 Controls applied to mitigate the hazards 42 

 Environment in which the job will be performed 43 
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 Facility where the job will be performed 1 

 Equipment and material required 2 

A2.1.1.9 Quality Assurance 3 

The QA point of contact provides independent oversight and is responsible for addressing QA issues on 4 

the project and overseeing implementation of project QA requirements. Responsibilities include 5 

reviewing project documents (including the QAPjP) and participating in QA assessments on sample 6 

collection and analysis activities, as appropriate. 7 

A2.1.1.10 Environmental Compliance Officer 8 

The ECO provides technical oversight, direction, and acceptance of project and subcontracted 9 

environmental work, and also develops appropriate mitigation measures with the goal of minimizing 10 

adverse environmental impacts.  11 

A2.1.1.11 Health and Safety 12 

The Health and Safety organization is responsible for coordinating industrial safety and health support 13 

within the project as carried out through health and safety plans, job hazard analyses, and other pertinent 14 

safety documents required by federal regulations or internal prime contractor work requirements. 15 

A2.1.1.12 Radiological Engineering 16 

Radiological Engineering is responsible for the following: 17 

 Providing radiological engineering and project health physics support 18 

 Conducting as low as reasonably achievable reviews, exposure and release modeling, and radiological 19 

controls optimization 20 

 Identifying radiological hazards and ensuring that appropriate controls are implemented to maintain 21 

worker exposures to hazards at as low as reasonably achievable levels 22 

 Interfacing with the project Health and Safety representative and other appropriate personnel, 23 

as needed, to plan and direct project radiological control technician (RCT) support 24 

A2.1.1.13 Waste Management 25 

Waste Management is responsible for identifying waste management sampling/characterization 26 

requirements to ensure regulatory compliance, interpreting data to determine waste designations and 27 

profiles. Waste Management communicates policies and practices and ensures project compliance for 28 

storage, transportation, disposal, and waste tracking in a safe and cost-effective manner. 29 

A2.1.1.14 Analytical Laboratories 30 

The analytical laboratories accept, manage, prepare, and analyze samples in accordance with established 31 

procedures and the requirements of their subcontract, and provide necessary data packages containing 32 

analytical and QC results. Laboratories provide explanations of results to support data review and in 33 

response to resolution of analytical issues. Laboratory quality requirements are consistent with the 34 

HASQARD (DOE/RL-96-68). The laboratories are evaluated under the U.S. Department of Energy 35 

Consolidated Audit - Accreditation Program (DOE/CAP-AP) or its successor program to 36 

DoD/DOE, 2019, Quality Systems Manual (QSM), requirements, HASQARD requirements, beyond those 37 

within the DoD/DOE QSM, are also evaluated under the DOE/CAP-AP. Laboratories are accredited 38 

by Ecology for the analyses performed under this SAP. 39 
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A2.1.1.15 Well Drilling and Maintenance 1 

The well drilling and maintenance and the well coordination and planning managers are responsible for 2 

the following:  3 

 Planning, coordinating, and executing drilling construction  4 

 Well maintenance activities 5 

 Coordinating with the OU technical lead regarding field constraints that could affect sampling design 6 

 Coordinating well decommissioning in accordance with the substantive standards of WAC 173-160, 7 

“Minimum Standards for Construction and Maintenance of Wells” 8 

A2.1.2 Quality Assurance Objectives and Criteria 9 

The QA objective of this plan is to ensure that the generation of analytical data of known and appropriate 10 

quality is acceptable and useful for the evaluation requirements stated in the SAP. Data descriptors 11 

known as data quality indicators (DQIs) help determine the acceptability and utility of data to the user. 12 

For the purposes of this SAP, Table A-4 defines the principal DQIs (precision, accuracy, 13 

representativeness, comparability, completeness, bias, and sensitivity). 14 

Data quality is defined by the degree of rigor in the acceptance criteria assigned to the DQIs. 15 

The applicable QC guidelines, DQI acceptance criteria, and levels of effort for assessing data quality 16 

are dictated by the intended use of the data and the requirements of the analytical method. DQIs are 17 

evaluated during a process to assess data usability (Section A2.4.3). 18 

A2.1.3 Methods-Based Analysis 19 

Laboratory testing and reporting for the analytes described in Section A2.2.1 may include nontarget 20 

analytes that are part of the analytical method (i.e., methods-based reporting).  21 

Any nontarget analyte results reported by the laboratory as part of the method will be considered with 22 

those for the target analytes in the data quality evaluation. Analytical performance requirements will be 23 

applicable to all analytes resulting from the methods-based analysis process, including nondetects flagged 24 

as such by the laboratory.  25 

A2.1.4 Analytical Priority 26 

Analyte groups are listed in order of priority in the tables in Sections A.3.3.1 and A.3.3.2, and will be 27 

analyzed based on the available sample volume. If the sample volume is insufficient to analyze for all 28 

analytes listed for a given waste site, analysis will be performed according to analyte priority and 29 

available sample volume. Attempts will be made to collect at least every other sample of the lesser 30 

priority analytes that are important for supporting waste site decisions. Lowest priority analytes not 31 

critical for supporting waste site decisions will be analyzed only if sufficient sample volumes 32 

are collected.  33 

In general, gamma energy analysis is placed as the highest priority because the analysis is nondestructive 34 

to the sample matrix (i.e., the sample material may be reused for other subsequent analyses) and provides 35 

data on key radionuclide risk drivers. Other radionuclide analyses are typically of the next highest 36 

priority, followed by metals, cation, anion, organic, and soil properties analyses. This general priority 37 

order may be modified for individual waste sites (as listed in Section A3.3) in consideration of 38 

site-specific factors. 39 
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Table A-4. Data Quality Indicators 

Data Quality Indicator 

(QC Element)a Definition 

Determination 

Methodologies Corrective Actions 

Precision 

(field duplicates, 

laboratory sample 

duplicates, and matrix 

spike duplicates) 

Precision measures the agreement among a set 

of replicate measurements. Field precision is 

assessed through the collection and analysis of 

field duplicates. Analytical precision is 

estimated by duplicate/replicate analyses, 

usually on laboratory control samples, spiked 

samples, and/or field samples. The most 

commonly used estimates of precision are the 

relative standard deviation and, when only 

two samples are available, the relative 

percent difference. 

Use the same analytical instrument to make 

repeated analyses on the same sample. 

Use the same method to make repeated 

measurements of the same sample within 

a single laboratory. 

Acquire replicate field samples for 

information on sample acquisition, handling, 

shipping, storage, preparation, and analytical 

processes and measurements. 

If duplicate data do not meet objective: 

• Evaluate apparent cause (e.g., sample 

heterogeneity). 

• Request reanalysis or 

remeasurement. 

• Qualify the data before use. 

Accuracy 

(laboratory control 

samples, matrix spikes, 

surrogates, carriers, 

and tracers) 

Accuracy is the closeness of a measured result 

to an accepted reference value. Accuracy is 

usually measured as a percent recovery. 

QC analyses used to measure accuracy include 

standard recoveries, laboratory control samples, 

spiked samples, and surrogates. 

Analyze a reference material or reanalyze 

a sample to which a material of known 

concentration or amount of pollutant has been 

added (a spiked sample). 

If recovery does not meet objective: 

• Qualify the data before use. 

• Request reanalysis or 

remeasurement. 

Representativeness 

(field duplicates) 

Sample representativeness expresses the degree 

to which data accurately and precisely 

represent a characteristic of a population, 

parameter variations at a sampling point, 

a process condition, or an environmental 

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. 

Evaluate whether measurements are made and 

physical samples collected in such a manner 

that the resulting data appropriately reflect the 

environment or condition being measured or 

studied. 

If results are not representative of the 

system sampled: 

• Identify the reason for results not 

being representative. 

• Flag for further 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-4. Data Quality Indicators 

Data Quality Indicator 

(QC Element)a Definition 

Determination 

Methodologies Corrective Actions 

Comparability 

(field duplicate, 

field splits, laboratory 

control samples, matrix 

spikes, and matrix 

spike duplicates) 

Comparability expresses the degree of 

confidence with which one data set can be 

compared to another. It is dependent upon the 

proper design of the sampling program and will 

be satisfied by ensuring that the approved plans 

are followed and that proper sampling and 

analysis techniques are applied. 

Use identical or similar sample collection and 

handling methods, sample preparation and 

analytical methods, holding times, and quality 

assurance protocols. 

If data are not comparable to other 

data sets: 

• Identify appropriate changes to data 

collection and/or analysis 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. 

Completeness 

(no QC element; addressed 

in data quality assessment) 

Completeness is a measure of the amount of 

valid data collected compared to the amount 

planned. Measurements are considered valid if 

they are unqualified or qualified as estimated 

data during validation. Field completeness is 

a measure of the number of samples collected 

versus the number of samples planned. 

Laboratory completeness is a measure of the 

number of valid measurements compared to the 

total number of measurements planned. 

Compare the number of valid measurements 

completed (samples collected or samples 

analyzed) with those established by 

the project quality criteria (data 

quality objectives or performance/ acceptance 

criteria). 

If data set does not meet the 

completeness objective: 

• Identify appropriate changes to data 

collection and/or analysis methods. 

• Identify quantifiable bias 

if applicable. 

• Resample and/or reanalyze if needed. 

• Revise sampling/analysis protocols 

to ensure future completeness. 
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Table A-4. Data Quality Indicators 

Data Quality Indicator 

(QC Element)a Definition 

Determination 

Methodologies Corrective Actions 

Bias 

(equipment blanks, field 

transfer blanks, full trip 

blanks, laboratory control 

samples, matrix spikes, 

and method blanks) 

Bias is the systematic or persistent distortion of 

a measurement process that causes error in one 

direction (e.g., the sample measurement is 

consistently lower than the sample’s true 

value). Bias can be introduced during 

sampling, analysis, and data evaluation. 

Analytical bias refers to deviation in one 

direction (i.e., high, low, or unknown) of the 

measured value from a known spiked amount. 

Sampling bias may be revealed by analysis of 

replicate samples. 

Analytical bias may be assessed by comparing 

a measured value in a sample of known 

concentration to an accepted reference value 

or by determining the recovery of a known 

amount of contaminant spiked into a sample 

(matrix spike). 

For sampling bias: 

• Properly select and use 

sampling tools. 

• Institute correct sampling and 

subsampling practices to limit 

preferential selection or loss of 

sample media. 

• Use sample handling practices, 

including proper sample 

preservation, that limit the loss or 

gain of constituents to the 

sample media. 

• Analytical data known to be affected 

by either sampling or analytical bias 

are flagged to indicate possible bias. 

• Laboratories known to generate 

biased data for a specific analyte are 

asked to correct their methods to 

remove the bias as best as 

practicable. Otherwise, samples 

are sent to other laboratories 

for analysis. 

Sensitivity 

(method detection limit, 

practical quantitation limit, 

and relative 

percent difference) 

Sensitivity is an instrument’s or method’s 

minimum concentration that can be reliably 

measured (i.e., instrument detection limit or 

limit of quantitation). 

Determine the minimum concentration or 

attribute to be measured by an instrument 

(instrument detection limit) or by a laboratory 

(limit of quantitation). 

The lower limit of quantitationb is the lowest 

level that can be routinely quantified and 

reported by a laboratory. 

If detection limits do not meet objective: 

• Request reanalysis or remeasurement 

using methods or analytical 

conditions that will meet required 

detection or limit of quantitation. 

• Qualify/reject the data before use. 

Based on SW-846 Compendium. Available at: https://www.epa.gov/hw-sw846/sw-846-compendium. 

a. Acceptance criteria for QC elements are provided in Table A-11. 

b. For purposes of this sampling and analysis plan, the lower limit of quantitation is interchangeable with the practical quantitation limit. 

QC = quality control 

1 

https://www.epa.gov/hw-sw846/sw-846-compendium
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A2.1.5 Special Training/Certification 1 

Workers receive a level of training commensurate with their responsibility for collecting and transporting 2 

samples and that is compliant with applicable U.S. Department of Energy (DOE) orders and government 3 

regulations. The FWS, in coordination with line management, will ensure that special training 4 

requirements (e.g., radiological worker or hazardous waste worker) for field personnel are met. 5 

Training has been instituted by the contractor management team to meet training and qualification 6 

programs that satisfy multiple training drivers imposed by applicable DOE, Code of Federal Regulations, 7 

and Washington Administrative Code requirements. 8 

Training records are maintained for each employee in an electronic training record database. 9 

The contractor’s training organization maintains the training records system. Line management 10 

confirms that an employee’s training is appropriate and up to date prior to performing work under 11 

this SAP. 12 

A2.1.6 Documents and Records 13 

The OU project manager (or designee) is responsible for ensuring that the current version of the SAP 14 

is being used and for providing updates to field personnel. Version control is maintained by the 15 

administrative document control process. Table A-5 defines the types of changes that may impact 16 

sampling and the associated approvals, notifications, and documentation requirements. 17 

Logbooks and data forms are required for field activities. The logbook must be identified with a unique 18 

project name and number. Only authorized individuals may make entries into the logbooks. Logbooks 19 

will be controlled in accordance with internal work requirements and processes. 20 

The FWS and SMR are responsible for ensuring that field instructions are maintained and aligned with 21 

any revisions or approved changes to the SAP. SMR will ensure that any deviations from the SAP are 22 

reflected in revised field sampling documents for the samplers and the analytical laboratory. The FWS 23 

will ensure that deviations from the SAP or problems encountered in the field are documented 24 

appropriately (e.g., in the field logbook). 25 

The OU project manager, FWS, or designee is responsible for communicating field corrective 26 

action requirements and for ensuring that immediate corrective actions are applied to field activities. 27 

The OU project manager is also responsible for ensuring that project files are appropriately set up and 28 

maintained. The project files will contain project records or references to their storage locations. Project 29 

files may include the following information: 30 

 Operational records and logbooks 31 

 Data forms 32 

 Global positioning system data (a copy will be provided to SMR)  33 

 Inspection or assessment reports and corrective action reports 34 

 Photographs 35 

 Field summary reports 36 

 Interim progress reports 37 

 Final reports 38 



DOE/RL-2020-27, DRAFT A 
SEPTEMBER 2020 

 

A-16 

Table A-5. Change Control for Sampling Projects 

Type of Changea Action Documentation 

Minor field change: Changes 

that have no adverse effect on the 

technical adequacy of the 

sampling activity or the 

work schedule. 

The field personnel recognizing the need for 

a field change will consult with the OU project 

manager (or designee) prior to implementing the 

field change. 

Minor field changes will be 

documented in the field logbook. 

The logbook entry will include the 

field change, the reason for the field 

change, and the names and titles of 

those approving the field change. 

Minor change: Changes to 

approved plans that do not affect 

the overall intent of the plan 

or schedule. 

The OU project manager will inform DOE-RL 

and the lead regulatory agency of the change. 

The lead regulatory agency and EPA determine 

when there is no need to revise the sampling 

document. 

Documentation of this change 

approval would be in the Project 

Manager’s Meeting minutes or 

comparable record (e.g., change 

notice).b 

Revision necessary: Lead 

regulatory agency determines 

changes to approved plans 

require revision to the sampling 

document. 

If it is anticipated that a revision is necessary, 

the OU project manager will inform DOE-RL 

and the regulatory lead. The lead regulatory 

agency and EPA determine that the change 

requires a revision to the document. 

Formal revision of the sampling 

document. 

Sources: DOE/RL-96-68, Hanford Analytical Services Quality Assurance Requirements Documents. 

Ecology et al., 1989a, Hanford Federal Facility Agreement and Consent Order (Tri-Party Agreement). 

Ecology et al., 1989b, Hanford Federal Facility Agreement and Consent Order Action Plan (Tri-Party Agreement Action Plan). 

a. Consistent with DOE/RL-96-68, Volume 2 and Sections 9.3 and 12.4 of the Tri-Party Agreement Action Plan. 

b. The Tri-Party Agreement Action Plan, Section 9.3, defines the minimum elements of a change notice. 

DOE-RL = U.S. Department of Energy, Richland Operations Office 

EPA = U.S. Environmental Protection Agency 

OU = operable unit 

 1 

The following records are managed and maintained by SMR personnel: 2 

 Completed field sampling logbooks 3 

 Field drilling and analytical data 4 

 Completed chain-of-custody forms 5 

 Sample receipt records 6 

 Laboratory data packages 7 

 Analytical data verification and validation reports  8 

 Analytical data “case file purges” (i.e., raw data purged from laboratory files) provided by the offsite 9 

analytical laboratories 10 

Convenience copies of laboratory analytical results are maintained in the HEIS database. Records may be 11 

stored in either electronic (e.g., in the managed records area of the Integrated Document Management 12 

System) or hardcopy format (e.g., DOE Records Holding Area). Documentation and records, regardless 13 

of medium or format, are controlled in accordance with internal work requirements and processes that 14 

ensure accuracy and retrievability of stored records. Records required by the Tri-Party Agreement 15 

(Ecology et al., 1989a) will be managed in accordance with Tri-Party Agreement requirements. 16 
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A2.2 Data Generation and Acquisition 1 

This section addresses data generation and acquisition to ensure that the project’s methods for sampling 2 

measurement and analysis, data collection or generation, data handling, and QC activities are appropriate 3 

and documented. Requirements for instrument calibration and maintenance, supply inspections, and data 4 

management are also addressed. 5 

A2.2.1 Analytical Methods Requirements 6 

Tables A-6 through A-9 provide information regarding standard analytical method requirements for 7 

samples collected. Updated EPA methods and nationally recognized standard methods may be substituted 8 

for the analytical methods identified in Tables A-6 and A-7 in order to follow changed requirements in 9 

the method update. The new method shall achieve project DQOs as well or better than the 10 

replaced method. 11 

If the laboratory proposes the use of a nonstandard or unapproved method, then the laboratory must 12 

provide justification for the use of that method, along with method validation data, to confirm that the 13 

method is adequate for the intended data use. This includes information such as determining detection 14 

limits, acceptance limits, corrective actions, quantitation limits, typical recoveries, and analytical 15 

precision and bias.  16 

Laboratories providing analytical services in support of this SAP will have a corrective action program 17 

in place that addresses analytical system failures and documents the effectiveness of any corrective 18 

actions. Issues that may affect analytical results will be resolved by SMR in coordination with the 19 

OU project manager. 20 

The preliminary action levels provided in Tables A-6 and A-7 are risk-based values used to ensure that 21 

adequate analytical requirements are identified. Risk-based concentrations often have a different basis 22 

(as stated in the footnotes to these tables) and should not be compared to cleanup levels. For example, 23 

the concentrations based on the EPA outdoor worker scenario are based on a 1 in 1,000,000 cancer 24 

risk or a hazard quotient of 0.1, while the concentrations based on the comparable industrial scenario 25 

(WAC 173-340, “Model Toxics Control Act—Cleanup,” Method C) are based on a 1 in 100,000 cancer 26 

risk or a hazard quotient of 1. 27 
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Table A-6. Analytical Performance Requirements for Radionuclides in Soil 

Analyte 

Name 

CAS 

Number 

Preliminary Action Levelsa 

(pCi/g) 

Hanford Site 

Backgrounde 

(pCi/g) 

Analytical 

Methodf 

Required 

MDCg 

(pCi/g) 

Outdoor 

Worker RBLb 

Ecological 

Protectionc 

Groundwater 

Protectiond 

Americium-241 14596-10-2 61 3,890 0.00518 — Americium isotopic – AEA 1 

Carbon-14 14762-75-5 57,013 32 2 — C-14 – LSC 5 

Cesium-137 10045-97-3 1.1 21 2.04 1.05 GEA 0.1 

Cobalt-60 10198-40-0 0.57 692 48 0.00842 GEA 0.1 

Europium-152 14683-23-9 0.68 1,520 17.8 — GEA 0.1 

Europium-154 15585-10-1 0.82 1,290 39 0.0334 GEA 0.1 

Europium-155 14391-16-3 60 15,800 390 0.0539 GEA 0.1 

Iodine-129 15046-84-1 157 — 0.0002 — GEA 2 

Neptunium-237 13994-20-2 2.4 3,860 0.00564 — Np-237 – AEA 1 

Nickel-63 13981-37-8 59,952 — 14 — Ni-63 – LSC 10 

Plutonium-238 13981-16-3 344 5,270 0.00543 0.00378 Pu isotopic – AEA 1 

Plutonium-239/240 PU-239/240h 297 6,110 0.0106 0.0248 Pu isotopic – AEA 1 

Strontium-90 10098-97-2 119 22.5 0.00957 0.178 Total radioactive strontium – GPC 2 

Technetium-99 14133-76-7 11,705 4,490 0.18 — Tc-99 – LSC or GPC 5 

Thorium-232j 7440-29-1 0.27 4,560 0.00436 1.32 Th isotopic – AEA 1 

Tritium 10028-17-8 1,259 420 4 — Tritium – LSC 30 

Uranium-233/234i U-233/234h 220 5,130 0.00584 1.1 U isotopic – AEA or ICP/MS 1 

Uranium-235 15117-96-1 3.6 2,770 0.0122 0.109 U isotopic – AEA or ICP/MS 1 
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Table A-6. Analytical Performance Requirements for Radionuclides in Soil 

Analyte 

Name 

CAS 

Number 

Preliminary Action Levelsa 

(pCi/g) 

Hanford Site 

Backgrounde 

(pCi/g) 

Analytical 

Methodf 

Required 

MDCg 

(pCi/g) 

Outdoor 

Worker RBLb 

Ecological 

Protectionc 

Groundwater 

Protectiond 

Uranium-238 U-238h 17 1,580 0.00297 1.06 U isotopic – AEA or ICP/MS 1 

Sources: CHPRC-00784, Tier 1 Risk-Based Soil Concentrations Protective of Ecological Receptors at the Hanford Site. 

DOE/RL-96-12, Hanford Site Background: Part 2, Soil Background for Radionuclides. 

ECF-HANFORD-16-0133, Calculation of Soil Radiological Preliminary Remedial Goals for the Outdoor Worker Scenario. 

EPA, 2019, Preliminary Remediation Goals for Radionuclide Contaminants at Superfund Sites. 

a. The preliminary action level is the risk-based value used to determine appropriate analytical requirements (e.g., detection limits). Remedial action levels will be proposed in the feasibility 

study, finalized in the Record of Decision, and will guide site remediation. 

b. The outdoor worker preliminary action level used to determine analytical performance requirements is based on an excess lifetime cancer risk of 1 in 100,000 (ECF-HANFORD-16-0133). 

The value for thorium-232 was obtained from EPA’s PRG calculator (EPA, 2019) on June 30, 2020. The methods for calculating human health cleanup levels are described in Section 3.9.1.8 

of this work plan.  

c. The preliminary action levels for ecological protection are from CHPRC-00784. The preliminary action level listed is the lower of the generic soil screening level (Table 6-1 in 

CHPRC-00784) and Tier 1 risk-based concentration (Table 6-12 in CHPRC-00784). The methods for calculating ecological cleanup levels are described in Section 3.9.2.7 of this work plan. 

d. The groundwater protection preliminary action levels were obtained on July 2, 2019 from the column titled ‘SSL MCL-based’ found in the EPA’s PRG calculator (EPA, 2019). The 

preliminary action levels may be conservative for identifying the highest allowable MDC; the approach for evaluating groundwater protection is described in Section 3.9.3 of this work plan, 

including the basis for calculating SSLs and PRGs. MDC values for radionuclides are generally inadequate to evaluate groundwater protection, given the preliminary action levels identified 

here (i.e., groundwater protection level <MDC), and should be identified as an analytical uncertainty.  

e. DOE/RL-96-12. 

f. Equivalent methods may be substituted, as described in Section A2.2 in this appendix. 

g. Required MDC values are specified in contracts with analytical laboratories. Actual MDC values vary by laboratory and may be lower. Where project-specific action levels are greater than 

contract-specified required MDC values, the contract-specified highest allowable MDC value is given. Where project-specific action levels are less than contract-specified highest allowable 

MDC values, a required MDC value that is lower than the action level is given, provided that the lower required MDC is technically achievable under routine operating conditions by 

laboratories under contract to CH2M HILL Plateau Remediation Company. 

h. Not a CAS number; the entry is provided to facilitate data management and retrieval in the Hanford Environmental Information System database. 

i. If ICP/MS is used, individual isotopes will be quantified. 

j. Isotopic thorium analysis will be requested for samples from the 216-A-28 Crib and 241-A-302A Catch Tank only. 

AEA = alpha energy analysis 

CAS = Chemical Abstracts Service 

EPA = U.S. Environmental Protection Agency 

GEA = gamma energy analysis 

GPC = gas proportional counting 

ICP/MS = inductively coupled plasma/mass spectrometry 

LSC = liquid scintillation counting 

MDC = minimum detectable concentration 

MCL = maximum contaminant level 

PRG = preliminary remediation goal 

RBL = risk-based level 

SSL = soil screening level 

  1 
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Table A-7. Analytical Performance Requirements for Nonradionuclides in Soil 

Analyte 

Name 

CAS 

Number 

Preliminary Action Levelsa 

(mg/kg) 

Hanford Site 

Backgroundf  

(mg/kg) 

Analytical 

Methodg 

Required 

PQLh 
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Metals 

Antimony 7440-36-0 1,400 52 0.27 5.4 0.13 SW-846, Method 6020 0.5 

Arsenic 7440-38-2 20i 20 i 10 0.034 6.47j SW-846, Method 6020 1 

Barium 7440-39-3 700,000 25,900 102 1,650 132 SW-846, Method 6010 or 6020 5 

Beryllium 7440-41-7 7,000 259 10 63 1.51 SW-846, Method 6010 or 6020 0.5 

Boron 7440-42-8 700,000 25,955 0.5 205 3.89 SW-846, Method 6010 or 6020 5 

Cadmium 7440-43-9 3,500 111 0.36 0.69 0.563 SW-846, Method 6010 or 6020 0.5 

Chromium (total) 7440-47-3 5,250,000 195,000 0.4 2,000 18.5 SW-846, Method 6010 or 6020 1 

Chromium (hexavalent) 18540-29-9 240 389 104 0.192 — EPA Method 7196 – colorimetric 0.5 

Cobalt 7440-48-4 1,050 39 13 4.3 15.7 SW-846, Method 6010 or 6020 5 

Copper 7440-50-8 140,000 5,190 16 284 22 SW-846, Method 6010 or 6020 2.5 

Lead 7439-92-1 1,000i 1,000i 11 3,000 10.2 SW-846, Method 6010 or 6020 5 

Manganese 7439-96-5 490,000 17,985 220 501 512 SW-846, Method 6010 or 6020 5 

Mercury 7439-97-6 560 39 0.03 2.1 0.013 SW-846, Method 7471 0.2 

Nickel 7440-02-0 70,000 2,593 16.3 130 19.1 SW-846, Method 6010 or 6020 4 

Selenium 7782-49-2 17,500 649 0.3 5.2 0.78 SW-846, Method 6020 0.5 

Silver 7440-22-4 17,500 649 2 14 0.167 SW-846, Method 6010 or 6020 1 

Uranium 7440-61-1 10,500 389 4 3.2 3.21 SW-846, Method 6020 0.2 

Vanadium 7440-62-2 17,500 649 2 1,600 85.1 SW-846, Method 6010 or 6020 5 

Zinc 7440-66-6 1,050,000 38,930 46 5,970 67.8 SW-846, Method 6010 or 6020 5 



 
 

 

A
-2

1
 

D
O

E
/R

L
-2

0
2
0

-2
7

, D
R

A
F

T
 A

 

S
E

P
T

E
M

B
E

R
 2

0
2
0
   

A
-2

1
 

Table A-7. Analytical Performance Requirements for Nonradionuclides in Soil 

Analyte 

Name 

CAS 

Number 

Preliminary Action Levelsa 

(mg/kg) 

Hanford Site 

Backgroundf  

(mg/kg) 

Analytical 

Methodg 

Required 

PQLh 

(mg/kg) D
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Other Inorganic Analyses 

Ammonia 7664-41-7 — — — — 9.23 EPA Method 350.1 0.5 

Chloride 16887-00-6 — — — 1,000 100 EPA Method 300.0 – IC 55k 

Cyanide (total)l 57-12-5 2,100 18 20,693 0.97 — EPA Method 9012 1 

Fluoride 16984-48-8 210,000 7,787 556 2,884 2.81 
EPA Method 300.0 or  

SW-846, Method 9056 
25k 

Nitrate 14797-55-8 24,900,000 921,422 12m 180 52 
EPA Method 300.0 or  

SW-846 Method 9056 
12.5k 

Nitrite 14797-65-0 1,050,000 42,827 12m 13 — 
EPA Method 300.0 or  

SW-846, Method 9056 
12.5k 

Phosphate 14265-44-2 — — — — 0.785 
EPA Method 300.0 or  

SW-846, Method 9056 
5k 

Sulfate 14808-79-8 — — — 1,000 237 
EPA Method 300.0 or  

SW-846, Method 9056 
27.5k 

Volatile Organic Analyses 

Acetone 67-64-1 3,150,000 74,600 — 29 — SW-846, Method 8260 0.02 

Acetonitrile 75-05-8 — 385 — — —— SW-846, Method 8260 0.1 

Benzene 71-43-2 2,390 3.0 7 0.005 — SW-846, Method 8260 0.005 

n-Butanol 71-36-3 350,000 13,000 2,626 3.31 — SW-846, Method 8260 0.25 

2-Butanone 78-93-3 2,100,000 21,800 312 20 — SW-846, Method 8260 0.02 

n-Butylbenzene 104-51-8 175,000 6,490 193 — — SW-846, Method 8260 0.005 
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Table A-7. Analytical Performance Requirements for Nonradionuclides in Soil 

Analyte 

Name 

CAS 

Number 

Preliminary Action Levelsa 

(mg/kg) 

Hanford Site 

Backgroundf  

(mg/kg) 

Analytical 

Methodg 

Required 

PQLh 

(mg/kg) D
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Carbon tetrachloride 56-23-5 1,880 3.1 82 0.0058 — SW-846, Method 8260 0.005 

Chlorobenzene 108-90-7 70,000 75.3 40 0.87 — SW-846, Method 8260 0.005 

Chloroform 67-66-3 4,230 1.3 83 0.0075 — SW-846, Method 8260 0.005 

Cyclohexane 110-82-7 — 2,780 — — — SW-846, Method 8260 0.1 

1,1-Dichloroethane 75-34-3 23,000 15 83 0.042 — SW-846, Method 8260 0.01 

1,2-Dichloroethane 107-06-2 1,440 1.8 84 0.0023 — SW-846, Method 8260 0.005n 

cis-1,2-Dichloroethene 156-59-2 7,000 260 83 0.08 — SW-846, Method 8260 0.005 

trans-1,2-Dichloroethene 156-60-5 70,000 2,600 83 0.54 — SW-846, Method 8260 0.005 

Ethylbenzene 100-41-4 11,900 12 159 0.034 — SW-846, Method 8260 0.005 

n-Hexane 110-54-3 — 344 — 96.2 — SW-846, Method 8260 0.01 

2-Hexanone 591-78-6 17,500 135 186 0.17 — SW-846, Method 8260 0.02 

4-Methyl-2-pentanone 108-10-1 — 13,900 193 2.7 — SW-846, Method 8260 0.02 

Methylene chloride 75-09-2 21,000 344 59 0.022 — SW-846, Method 8260 0.005 

Tetrachloroethene 127-18-4 21,000 38 14 0.053 — SW-846, Method 8260 0.005 

1,1,1-Trichloroethane 71-55-6 7,000,000 3,820 82 1.6 — SW-846, Method 8260 0.005 

1,1,2-Trichloroethane 79-00-5 2,300 0.47 83 0.0043 — SW-846, Method 8260 0.005o 

Toluene 108-88-3 280,000 3,408 195 4.7 — SW-846, Method 8260 0.005 

Trichloroethene 79-01-6 1,750 5.4 7 0.0036 — SW-846, Method 8260 0.005n 

Vinyl chloride 75-01-4 18 1.8 — 0.0004 — SW-846, Method 8260 0.01n 

Xylenes (total) 1330-20-7 700,000 122 149 15 — SW-846, Method 8260 0.01 
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Table A-7. Analytical Performance Requirements for Nonradionuclides in Soil 

Analyte 

Name 

CAS 

Number 

Preliminary Action Levelsa 

(mg/kg) 

Hanford Site 

Backgroundf  
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Semivolatile Organic Analyses (Including Polycyclic Aromatic Hydrocarbons, Polychlorinated Biphenyls and TPH) 

Acenaphthene 83-32-9 210,000 5,020 20 98 — SW-846, Method 8270 0.333 

Anthracene 120-12-7 1,050,000 25,100 29 2,275 — SW-846, Method 8270 0.333 

Aroclor-1254 11097-69-1 66 1.0 0.27 0.11 — SW-846, Method 8082 0.033 

Aroclor-1260 11096-82-5 66 1.1 0.27 0.72 — SW-846, Method 8082 0.033 

Benzo(a)anthracene 56-55-3 1,313 3.2 1.1 0.86 — SW-846, Method 8270 0.333 

Benzo(a)pyrene 50-32-8 131 0.32 1.1 0.23 — SW-846, Method 8270 (SIM)o 0.015 

Benzo(b)fluoranthene 205-99-2 1,313 3.2 1.1 2.9 — SW-846, Method 8270 0.333 

Benzo(k)fluoranthene 207-08-9 13,125 3.2 0.17 2.9 — SW-846, Method 8270 (SIM)o 0.015 

Chrysene 218-01-9 131,250 32 1.1 9.5 — SW-846, Method 8270 0..333 

Dibenz[a,h]anthracene 53-70-3 131 3.2 1.1 0.43 — SW-846, Method 8270 0.333 

Dibenzofuran 132-64-9 3,500 115 — 3.0 — SW-846, Method 8270 0.33 

Fluoranthene 206-44-0 140,000 3,350 1.1 631 — SW-846, Method 8270 0.333 

Fluorene 86-73-7 140,000 3,350 1 51 — SW-846, Method 8270 0.333 

Indeno[1,2,3-cd]pyrene 193-39-5 1,313 3.2 1.1 8.3 — SW-846, Method 8270 0.333 

Naphthalene 91-20-3 70,000 7.4 29 4.5 — SW-846, Method 8270 0.333 

Phenol 108-95-2 1,050,000 8,440 0.2 11 — SW-846, Method 8270 0.33 

Pyrene 129-00-0 105,000 2,510 1.1 655 — SW-846, Method 8270 0.333 
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Table A-7. Analytical Performance Requirements for Nonradionuclides in Soil 
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CAS 
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Total petroleum 

hydrocarbons – diesel to 

kerosene range  

N/A 2,000 — 

200 

(diesel) 

35,638 

(kerosene) 

2,000 — NWTPH-DXq 25 

Total polychlorinated 

biphenylsr 
1336-36-3 66 1.0 0.27 — — SW-846, Method 8082 N/A 

Tributyl phosphate 126-73-8 14,583 284 — 0.50 — SW-846, Method 8270 0.33 

Source: WAC 173-340, “Model Toxics Control Act—Cleanup.” 

a. The preliminary action level is the risk-based value used to determine appropriate analytical requirements (e.g., detection limits). Remedial action levels will be proposed in the feasibility study, 

finalized in the Record of Decision, and will guide site remediation. 

b. The direct contact preliminary action level is based on an excess lifetime cancer risk of 1 in 100,000 or hazard quotient of 1.0 (ECF-HANFORD-10-0453, Calculation of Standard Method C 

Direct Contact Soil Cleanup Levels for Industrial Land Use for the 100 Areas and 300 Area Remedial Investigation/Feasibility Study Reports). The methods for calculating human health cleanup 

levels are described in Section 3.9.1.8 of this work plan. 

c. The outdoor worker preliminary action level used to determine analytical performance requirements is based on an excess lifetime cancer risk of 1 in 1,000,000 or hazard quotient of 0.1 

(ECF-HANFORD-16-0134, Calculation of Soil Nonradiological Preliminary Remediation Goals for the Outdoor Worker Scenario). 

d. The preliminary action level for ecological protection are from CHPRC-00784, Tier 1 Risk-Based Soil Concentrations Protective of Ecological Receptors at the Hanford Site; CHPRC-01311, 

Tier 2 Risk-Based Soil Concentrations Protective of Ecological Receptors at the Hanford Site; ECF-HANFORD-11-0158, Tier 2 Terrestrial Plant and Invertebrate Preliminary Remediation Goals 

(PRGs) for Nonradionuclides for Use at the Hanford Site. Value listed is the lower of the generic soil screening level (Table 6-1 of CHPRC-00784), Tier 1 risk-based concentration (Table 6-9 of 

CHPRC-00784), or Tier 2 preliminary remediation goals (Table 2-1 of CHPRC-01311 or Table 6-3 of ECF-HANFORD-11-0158). Three constituents (antimony, mercury, and nitrite) have action 

levels lower than the PQL. The PQL is sufficient for antimony based on a Tier 1 ecological protection value of 0.6 mg/kg (CHPRC-00784). The PQL is sufficient for mercury based on the Tier 2 

plant PRG of 0.3 mg/kg (ECF-HANFORD-11-0158). The PQL is sufficient for nitrite based on the Tier 2 PRG lowest observed adverse effect level of 27 mg/kg (CHPRC-01311). The preliminary 

action level listed in this column may be conservative for identifying the highest allowable PQL; the methods for calculating ecological cleanup levels are described in Section 3.9.2.7 of this work 

plan.  

e. The preliminary action levels for groundwater protection are from ECF-HANFORD-10-0442, Calculation of Nonradiological Soil Concentrations Protective of Groundwater Using the Fixed 

Parameter 3-Phase Equilibrium Partitioning Equation for the 100 Areas and 300 Area. 

f. DOE/RL-92-24, Hanford Site Background: Part 1, Soil Background for Nonradioactive Analytes; ECF-HANFORD-11-0038, Soil Background for Interim Use at the Hanford Site. 
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Table A-7. Analytical Performance Requirements for Nonradionuclides in Soil 

Analyte 

Name 

CAS 

Number 

Preliminary Action Levelsa 

(mg/kg) 
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g. For EPA Method 300.0, see EPA/600/R-93/100, Methods for the Determination of Inorganic Substances in Environmental Samples. For EPA Method 350.1, see EPA-600/4-79-020, Methods 

for Chemical Analysis of Water and Wastes. For four-digit EPA methods, see SW-846, Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, Third Edition; Final Update V. 

Equivalent methods may be substituted, as described in Section A2.2. 

h. Required PQL values are specified in contracts with analytical laboratories. Actual PQL values vary by laboratory and may be lower. Where project-specific action levels are greater than 

contract-specified required PQL values, the contract-specified required PQL value is given. Where project-specific action levels are less than contract-specified required PQL values, a required 

PQL value that is lower than the action level is given, provided that the lower required PQL is technically achievable under routine operating conditions by laboratories under contract to 

CH2M HILL Plateau Remediation Company. Method detection limits are three to five times lower than quantitation limits. 

i. From WAC 173-340-900, “Tables,” Table 745-1 (Method A). 

j. Ecology, 2013, “Issues Associated with Establishing Soil Cleanup Levels for Arsenic” indicates that the Method A soil cleanup level of 20 mg/kg can be used to define natural background levels 

when developing soil cleanup levels for the Hanford Site. 

k. Dilutions for certain general chemistry ion chromatography constituents may be necessary, potentially raising PQLs achieved above the listed limit. 

l. Soil analysis will be performed for total cyanide only. For groundwater protection evaluations, total cyanide in soil will be evaluated using the standard for free cyanide in groundwater. 

m. The values for nitrate and nitrite are calculated for nitrogen in nitrate plus nitrite. 

n. 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-CP-1 Operable 

Unit baseline risk assessment, an evaluation will be performed (if necessary) to determine if it is technically possible for the PQL for those contaminants to be lowered. 

o. Method 8270 (SIM) provides for data quality comparable to that of Method 8310. Equivalent methods, including Method 8310, may be substituted as described in Section A2.2 of this appendix. 

q. From Ecology Publication ECY 97-602, Analytical Methods for Petroleum Hydrocarbons. The Washington State Department of Ecology methods use a modification to EPA Method 8015. 

r. Total polychlorinated biphenyls are obtained by summing individual Aroclor results. 

ASTM = ASTM International (formerly American Society for Testing 

and Materials) 

CAS = Chemical Abstracts Service 

DDD = 4,4’-Dichlorodiphenyldichloroethane 

DDE = 4,4’-Dichlorodiphenyldichloroethylene 

DDT = 4,4’-Dichlorodiphenyltrichloroethane 

EPA = U.S. Environmental Protection Agency 

IC = ion chromatography 

N/A = not applicable 

NWTPH = Northwest total petroleum hydrocarbons  

PQL = practical quantitation limit 

PRG = preliminary remediation goal 

RBL = risk-based level 

SIM = selected ion monitoring 

1 



DOE/RL-2020-27, DRAFT A 
SEPTEMBER 2020 

 

A-26 

Table A-8. Soil Property and Hydraulic Property/Vadose Zone Modeling Parameter Analytical Methods 

Analyte Name Analytical Method 

Soil Properties 

pH SW-846, Method 9045 

Bulk density 
ASTM D2937, ASTM D7263-09 or 

ASTM D854-14 

Moisture content ASTM D2216-10 

Specific conductance 
ASTM D1125-14 or 

SW-846, Method 9050A 

Total inorganic carbon SW-846, Method 9060A 

Total organic carbon SW-846, Method 9060A 

Particle-size distribution ASTM D422, ASTM D6913/D6913M-17 or ASTM D4464-15 

Hydraulic Properties/Vadose Zone Modeling Parameters 

Saturated hydraulic conductivity Constant head permeameter for conductivity >1.E-04 m/s (PNNL-27846) 

Saturated hydraulic conductivity Falling head permeameter for conductivity <1.E-04 m/s (PNNL-27846) 

Unsaturated hydraulic conductivity 

and soil moisture retention 

Multistep outflow method, including parameter estimation for constitutive relations; 

Eching and Hopmans (1993a, 1993b) 

Soil Moisture retention Pressure plate and vapor adsorption; Dane and Hopmans (2002) 

Matric potential Filter paper method ASTM D 5298-94 (1994) 

Gravimetric moisture content Standard methods of soil analysis (Gardner, 1986) 

Note: Complete reference citations are provided in Chapter A6. 

 1 

Table A-9. Analytical Performance Requirements for Groundwater 

Constituent/Parameter CAS Number Analytical Method* 

PQL (µg/L) or 

MDC (pCi/g) for 

Water  

General Chemistry Parameters 

Alkalinity N/A EPA Method 310.1 or Standard 

Method 2320 

5,250 

pH  PH EPA Method 150.1  N/A 

Anions 

Fluoride 16984-48-8 EPA Method 300 or SW-846, 

Method 9056 

525 

Nitrate 14797-55-8 EPA Method 300 or SW-846, 

Method 9056 

525 

Metals 

Chromium 7440-47-3 SW-846, Method 6020 10.5 

Uranium 7440-61-1 SW-846, Method 6020 1.05 

Hexavalent chromium 18540-29-9 SW-846, Method 7196 10.5 
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Table A-9. Analytical Performance Requirements for Groundwater 

Constituent/Parameter CAS Number Analytical Method* 

PQL (µg/L) or 

MDC (pCi/g) for 

Water  

Radionuclides 

Carbon-14 14762-75-5  Liquid scintillation counting 50 

Iodine-129 15046-84-1 Low-energy gamma or gas 

proportional counting 

5 

Neptunium-237 13994-20-2 Alpha energy analysis 1 

Strontium-90 10098-97-2 Low-energy gamma or gas 

proportional counting 

2 

 

Technetium-99  14133-76-7  Liquid scintillation counting 50 

Tritium 10028-17-8  Liquid scintillation counting 700 

Uranium-233/234  U-233/234 Alpha energy analysis 1  

Uranium-235 15117-96-1 Alpha energy analysis 1  

Uranium-238 U-238 Alpha energy analysis 1  

Field Screening 

Radiological screening by radiological 

control technician 

N/A Field measurement instrument/meter N/A 

Dissolved oxygen N/A Field measurement instrument/meter N/A 

pH N/A Field measurement instrument/meter N/A 

Specific conductance N/A Field measurement instrument/meter N/A 

Temperature N/A Field measurement instrument/meter N/A 

Turbidity N/A Field measurement instrument/meter N/A 

Notes: Complete reference citations are provided in Chapter A6. 

Analytical methods and practical quantitation limits provided in this table do not represent EPA requirements but are intended solely as 

guidance. 

*For EPA Method 300.0, see EPA/600/R-93/100, Methods for the Determination of Inorganic Substances in Environmental Samples. For 

EPA Methods 150.1 and 310.1, see EPA-600/4-79-020, Methods for Chemical Analysis of Water and Wastes. For four-digit EPA methods, 

see SW-846, Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, current update. For Standard Methods, see 

APHA/AWWA/WEF, 2012, Standard Methods for the Examination of Water and Wastewater. Equivalent methods may be substituted. 

CAS = Chemical Abstracts Service 

EPA = U.S. Environmental Protection Agency 

MDC = minimum detectable concentration 

N/A = not applicable 

PQL = practical quantitation limit 

 1 

A2.2.2 Field Analytical Methods Requirements 2 

Field screening and survey data will be measured in accordance with HASQARD (DOE/RL-96-68). Field 3 

analytical methods are performed in accordance with manufacturers’ manuals.  4 

A2.2.3 Quality Control 5 

The QC requirements specified in the SAP must be followed in the field and analytical laboratory to 6 

ensure that reliable data are obtained. Field QC samples will be collected to evaluate the potential for 7 

cross-contamination and to provide information pertinent to sampling variability. Laboratory QC samples 8 

estimate the precision, bias, and matrix effects of the analytical data. Tables A-10 and A-11 summarize 9 
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the field and laboratory QC samples and the acceptance criteria for laboratory. Data will be qualified and 1 

flagged in the HEIS database, as appropriate. 2 

Additional QC measures include laboratory audits and participation in nationally based performance 3 

evaluation studies. The contract laboratories participate in national studies such as the EPA-sanctioned 4 

Water Pollution and Water Supply Performance Evaluation studies. Audit results are used to improve 5 

performance. 6 

Table A-10. Quality Control Samples 

Sample Type Primary Characteristics Evaluated Frequency 

Field Quality Control 

Equipment blank Contamination from nondedicated sampling 

equipment 

1 in 20 samples when nondedicated 

equipment is used a,b 

Full trip blank Contamination from containers, preservative 

reagents, storage, or transportation 

1 per 20 samplesc 

Field transfer blank  Contamination from sampling site for VOCs 1 each day VOCs are sampled; additional 

field transfer blanks are collected if VOC 

samples are acquired on the same day for 

multiple laboratories (wells or other 

media samples) 

Field duplicate samples  Reproducibility/sampling precision 1 in 20 samplesc 

Field split samples  Inter-laboratory comparability As needed  

Laboratory Batch Quality Controld 

Carrier Recovery/yield Added to each sample and quality control 

samplee 

Method blanks Laboratory contamination 1 per analytical batche 

Laboratory sample duplicate Laboratory reproducibility and precision 1 per analytical batche 

Matrix spikes  Matrix effect/laboratory accuracy 1 per analytical batche 

Matrix spike duplicate Laboratory reproducibility, and method 

accuracy and precision 
1 per analytical batche 

Surrogates  Recovery/yield for organic compounds Added to each sample and quality control 

Tracers Recovery/yield Added to each sample and quality control 

Laboratory control  Method accuracy 1 per analytical batche 

Note: The information in this table does not represent U.S. Environmental Protection Agency or Washington State Department of Ecology 

requirements; it is intended solely as guidance. 

a. For portable pumps, equipment blanks are collected 1 per 20 well trips. Whenever a new type of nondedicated equipment is used, an 

equipment blank shall be collected every time sampling occurs until it can be shown that less frequent collection of equipment blanks is 

adequate to monitor the decontamination procedure for the nondedicated equipment.  

b. Vendor provided borehole equipment is considered dedicated equipment and equipment blanks are not typically acquired in this instance. 

c. For groundwater, a sample is collected any time a well is accessed for sampling; this is also known as a well trip. Field duplicates and full 

trip blanks are run at a frequency of 1 in 20 well trips (i.e., 5% of the well trips) for all groundwater monitoring wells sampled within any 

given month and drilling campaign (for all groundwater monitoring programs).  

d. A batch is a group of up to 20 samples that behave similarly with respect to the sampling or testing procedures being employed and which 

are processed as a unit. Batching across projects is allowed for similar matrices (e.g., Hanford Site groundwater). 

e. Unless not required by, or different frequency is called out in, laboratory analysis method. 

VOC =  volatile organic compound 

 7 
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Table A-11. Laboratory Quality Control Elements and Acceptance Criteria 

Analytes QC Element 

Acceptance Criteria 

Corrective Action Water Soil 

General Chemistry Parameters 

Alkalinity 
MB 

<MDL 

<5% sample concentration 
Flag with “C” 

LCS 80%-120% recovery Flag with “o”a 

DUPb or MS/MSDc ≤20% RPD ≤35% RPD Review datad 

MS/MSDc 75%-125% recovery Flag with “N” 

EB, FTB <MDL <5% sample concentration Flag with “Q” 

Field duplicateb ≤20% RPD --e Review datad 

pH LCS 80%-120% recovery Flag with “o”a 

DUP ≤20% RPD ≤35% RPD Review datad 

Field duplicateb ≤20% RPD --e Review datad 

Ammonia and Anions 

Ammonia/Ammonium 
MB 

<MDL 

<5% sample concentration 
Flag with “C” 

LCS 80%-120% recovery Flag with “o”a 

DUPb or MS/MSDc ≤20% RPD ≤35% RPD Review datad 

MS/MSDc 75%-125% recovery Flag with “N” 

EB, FTB <MDL 

<5% sample concentration 

Flag with “Q” 

Field duplicateb ≤20% RPD --e Review datad 

Anions by IC 
MB 

<MDL 

<5% sample concentration 
Flag with “C” 

LCS 80%-120% recovery Flag with “o”a 

DUPb or MS/MSDc ≤20% RPD ≤35% RPD Review datad 

MS/MSDc 75%-125% recovery Flag with “N” 

EB, FTB <MDL 

<5% sample concentration 

Flag with “Q” 

Field duplicateb ≤20% RPD --e Review datad 
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Table A-11. Laboratory Quality Control Elements and Acceptance Criteria 

Analytes QC Element 

Acceptance Criteria 

Corrective Action Water Soil 

Cyanide (total)/ 

cyanide (free) 
MB 

<MDL 

<5% sample concentration 
Flag with “C” 

LCS 80%-120% recovery Flag with “o”a 

DUPb or MS/MSDc ≤20% RPD ≤35% RPD Review datad 

MS/MSDc 75%-125% recovery Flag with “N” 

EB, FTB <MDL 

<5% sample concentration 

Flag with “Q” 

Field duplicateb ≤20% RPD --e Review datad 

Metals 

ICP-AES and  

ICP-MS metals and uranium 
MB 

<MDL 

<5% sample concentration 
Flag with “C” 

LCS 80%-120% recovery Flag with “o”a 

DUPb or MS/MSDc ≤20% RPD ≤35% RPD Review datad 

MS/MSDc 75%-125% recovery Flag with “N” 

EB, FTB <MDL 

<5% sample concentration 

Flag with “Q” 

Field duplicateb ≤20% RPD --e Review datad 

Hexavalent chromium 

MB 
<MDL 

<5% sample concentration 

<MDL 

<5% sample 

concentration 

LCS 80%-120% recovery 80%-120% recovery 

DUPb or MS/MSDc ≤20% RPD ≤35% RPD Review datae 

MS/MSDc 75%-125% recovery 75%-125% recovery 

EB, FTB <MDL 

<5% sample concentration 

Flag with “Q” 

Field duplicateb ≤20% RPD --e Review datad 

Mercury by cold-vapor 

atomic absorption 
MB 

<MDL 

<5% sample concentration 
Flag with “C” 

LCS 80%-120% recovery Flag with “o”a 

DUPb or MS/MSDc ≤20% RPD ≤35% RPD Review datad 

MS/MSDc 75%-125% recovery Flag with “N” 

EB, FTB <MDL 

<5% sample concentration 

Flag with “Q” 

Field duplicateb ≤20% RPD --e Review datad 
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Table A-11. Laboratory Quality Control Elements and Acceptance Criteria 

Analytes QC Element 

Acceptance Criteria 

Corrective Action Water Soil 

Volatile Organic Analyses 

Volatile organics by GC-MS 
MB 

<MDLf 

<5% sample concentration 
Flag with “B” 

LCS 
70%-130% recovery or % recovery 

statistically derivedg 
Flag with “o”a 

DUPb or MS/MSDc ≤20% RPD Review datad 

MS/MSDc 70%-130% recovery Flag with “T” 

SUR 
70%-130% 

recovery 

% recovery 

statistically 

derivedg 

Review datad 

EB, FTB, FXR <MDLf 

<5% sample concentration 

Flag with “Q” 

Field duplicateb ≤20% RPD --e Review datad 

Semivolatile Organic Analyses (Including Polycyclic Aromatic Hydrocarbons, Polychlorinated Biphenyls and TPH) 

Semivolatile organics by 

GC-MS 
MB 

<MDLf 

<5% sample concentration 
Flag with “B” 

LCS 
70%-130% recovery or % recovery 

statistically derivedg 
Flag with “o”a 

DUPb or MS/MSDc ≤20% RPD ≤30% RPD Review datad 

MS/MSDc % recovery statistically derivedg Flag with “T” 

SUR 

% recovery 

statistically  

derivedg 

% recovery 

statistically  

derivedg 

Review datad 

EB, FTB <MDLf 

<5% sample concentration 

Flag with “Q” 

Field duplicateb ≤20% RPD --e Review datad 

Total Petroleum Hydrocarbons – 

Kerosene by GC  
MB 

<MDL 

<5% sample concentration 
Flag with “B” 

LCS 
70%-130% recovery or % recovery 

statistically derivedg 
Flag with “o”a 

DUPb or MS/MSDc ≤20% RPD Review datad Review data d  

MS/MSDc 70%-130% recovery  Flag with “N” 

SUR 60%-140 % recovery  Review datad 

EB, FTB <MDLf 

<5% sample 

concentration 

Flag with “Q” EB, FTB 

Field duplicateb ≤20% RPD --e Field duplicateb 
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Table A-11. Laboratory Quality Control Elements and Acceptance Criteria 

Analytes QC Element 

Acceptance Criteria 

Corrective Action Water Soil 

PCBs by GC 

MB 

-- <MDL 

<5% sample 

concentration 

Flag with “B” 

LCS 
-- 70%-130% 

recovery  
Flag with “o”a 

MS/MSD 

-- % recovery 

statistically 

derivedg 

Flag with “N” 

DUPb/MSDc -- <30% RPDb Review datad 

SUR 

-- % recovery 

statistically 

derivedg 

Review datad 

EB, FTB 

-- <MDL 

<5% sample 

concentration 

Flag with “Q” 

Field 

duplicate/SPLIT 

-- 
--e Review datad 

Radiological Parameters 

AEA (neptunium, thorium, 

uranium, plutonium, americium)  
MB 

<MDC 

<5% sample activity concentration 
Flag with “B” 

LCS 
80%-120% recovery or statistically 

derived limitsg 
Flag with “o”a 

DUPb ≤20% RPD ≤30% RPD Review datad 

Tracer 30%-105% recovery Review datad 

EB, FTB <MDC 

<5% sample activity concentration 

Flag with “Q” 

Field duplicateb ≤20% RPD --e Review datad 

Carbon-14 
MB 

<MDC 

<5% sample activity concentration 
Flag with “B” 

LCS 
80%-120% recovery or statistically 

derived limitsg 
Flag with “o”a 

DUPb ≤20% RPD ≤30% RPD Review datad 

MS 75%-125% recovery Flag with “N” 

EB, FTB <MDC 

<5% sample activity concentration 

Flag with “Q” 

Field duplicateb ≤20% RPD --e Review datad 
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Table A-11. Laboratory Quality Control Elements and Acceptance Criteria 

Analytes QC Element 

Acceptance Criteria 

Corrective Action Water Soil 

GEA (cesium, cobalt, europium 

isotopics) 
MB 

<MDC 

<5% sample activity concentration 
Flag with “B” 

LCS 
80%-120% recovery or statistically 

derived limitsg 
Flag with “o”a 

DUPb ≤20% RPD ≤30% RPD Review datad 

EB, FTB <MDC 

<5% sample activity concentration 

Flag with “Q” 

Field duplicateb ≤20% RPD --e Review datad 

Iodine-129 
MB 

<MDC 

<5% sample activity concentration 
Flag with “B” 

LCS 
80%-120% recovery or statistically 

derived limitg 
Flag with “o”a 

DUPb ≤20% RPD ≤30% RPD Review datad 

Carrier 40%-110% recovery Review datad 

EB, FTB <MDC 

<5% sample activity concentration 

Flag with “Q” 

Field duplicateb ≤20% RPD --e Review datad 

Nickel-63 
MB 

<MDC 

<5% sample activity concentration 
Flag with “B” 

LCS 
80%-120% recovery or statistically 

derived limitsf 
Flag with “o”a 

DUPb ≤20% RPD ≤30% RPD Review datad 

MS 75%-125% recovery Review datad 

Carrier 40%-110% recovery Review datad 

EB, FTB <MDC 

<5% sample activity concentration 

Flag with “Q” 

Field duplicateb ≤20% RPD --e Review datad 

Strontium-90 
MB 

<MDC 

<5% sample activity concentration 
Flag with “B” 

LCS 
80%-120% recovery or statistically 

derived limitsg 
Flag with “o”a 

DUPb ≤20% RPD ≤30% RPD Review datad 

Tracer 30%-105% recovery Review datad 

Carrier 40%-110% recovery Review datad 

EB, FTB <MDC 

<5% sample activity concentration 

Flag with “Q” 

Field duplicateb ≤20% RPD --e Review datad 
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Table A-11. Laboratory Quality Control Elements and Acceptance Criteria 

Analytes QC Element 

Acceptance Criteria 

Corrective Action Water Soil 

Gross beta 
MB 

<MDC 

<5% sample activity concentration 
Flag with “B” 

LCS 
80%-120% recovery or statistically 

derived limitsg 
Flag with “o”a 

DUPb ≤20% RPD ≤30% RPD DUPb 

Tracer  30%-105% recovery Review datad 

Carrier 40%-110% recovery Review datad 

EB, FTB <MDC 

<5% sample activity concentration 

Flag with “Q” 

Field duplicateb ≤20% RPD --e Field duplicateb 

Technetium-99 MB <MDC 

<5% sample activity concentration 

Flag with “B” 

LCS 80%-120% recovery or statistically 

derived limitsg 

Flag with ”o”a 

DUPb ≤20% RPD ≤30% RPD Review datad 

MS 75%-125% recovery Flag with “N” 

EB, FTB <MDC 

<5% sample activity concentration  
Flag with “Q” 

Field duplicateb ≤20% RPD --e Review datad 

Tritium MB <MDC 

<5% sample activity concentration 

Flag with “B” 

LCS 80%-120% recovery or statistically 

derived limitg 

Flag with ”o”a 

DUPb ≤20% RPD ≤30% RPD Review datad 

MS 75%-125% recovery Flag with “N” 

EB, ETB <MDC 

<5% sample activity concentration 

Flag with “Q” 

Field duplicateb ≤20% RPD --e Review datad 

Notes: The information in this table does not represent EPA requirements and is intended solely as guidance. 

Tables A-6, A-7, and A-9 provide constituent lists and analytical methods. 

a. The reporting laboratory will apply the “o” flag with SMR organization concurrence. 

b. Applies when at least one result is greater than the laboratory PQL (chemical analyses) or greater than five times the MDC (radiochemical 

analyses). 

c. Either a DUP or MS/MSD is to be analyzed to determine measurement precision (if there is insufficient sample volume, an LCSD is analyzed 

with the acceptance criteria defaulting to the <20% RPD criteria [water] or <30% RPD criteria [soil]). 

d. After review, corrective actions are determined on a case-by-case basis. Corrective actions may include a laboratory recheck or flagging the 

data. 

e. A field duplicate RPD for soils is not recommended because of possible soil matrix heterogeneity effects. 

f. For the common laboratory contaminants acetone, methylene chloride, 2-butanone, toluene, and phthalate esters, the acceptance criterion is 

less than five times the MDL. 

g. Laboratory-determined, statistically derived control limits based on historical data are used here. Control limits are reported with the data. 
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Table A-11. Laboratory Quality Control Elements and Acceptance Criteria 

Analytes QC Element 

Acceptance Criteria 

Corrective Action Water Soil 

AEA = alpha energy analysis 

DUP = laboratory sample duplicate 

EB = equipment blank 

EPA = U.S. Environmental Protection Agency 

FTB = full trip blank 

FXR = field transfer blank 

GC = gas chromatography 

GC-MS = gas chromatography-mass spectrometry 

GEA = gamma energy analysis 

IC = ion chromatography 

ICP-AES = inductively coupled plasma-atomic emission 

spectroscopy 

ICP-MS = inductively coupled plasma-mass spectrometry 

LCS = laboratory control sample 

LCSD = laboratory control sample duplicate 

MB = method blank  

MDC = minimum detectable concentration 

MDL = method detection limit 

MS = matrix spike 

MSD = Matrix Spike Duplicate 

PCB = polychlorinated biphenyl 

PQL = practical quantitation limit 

QC = quality control 

RPD = relative percent difference 

SUR = surrogate 

SMR = Sample Management and Reporting 

SPLIT = field split sample 

Data Flags: 

B, C = possible laboratory contamination: analyte was detected in the associated method blank – laboratory applied. The B flag is 

used for organic analytes. The C flag is used for general chemical and inorganic analytes.  

o =  result may be biased: associated laboratory control sample result was outside the acceptance limits – laboratory applied. 

N =  result may be biased: associated matrix spike result was outside the acceptance limits (except GC-MS) – laboratory applied. 

T  = result may be biased: associated matrix spike result was outside the acceptance limits (GC-MS only) – laboratory applied. 

Q = problem with associated field QC blank: results were out of limits – SMR review. 

 1 

A2.2.3.1 Field Quality Control Samples 2 

Field QC samples are collected to evaluate the potential for cross contamination and provide information 3 

pertinent to field sampling variability and laboratory performance to help ensure that reliable data are 4 

obtained. Field QC samples include field duplicates, field split samples (SPLITs), and three types of field 5 

blanks (equipment blanks [EBs], field transfer blanks [FXRs], and full trip blanks [FTBs]). Field blanks 6 

are typically prepared using high-purity reagent water1 or silica sand. QC sample definitions and their 7 

required frequency for collection are described below: 8 

 Field duplicates: Independent samples collected as close as possible to the same time and same 9 

location as the scheduled sample and intended to be identical. Field duplicates are placed in separate 10 

sample containers and analyzed independently. Field duplicates are used to determine precision for 11 

both sampling and laboratory measurements. 12 

Soil duplicates will be collected and homogenized before dividing into two separate samples in the 13 

field. Volatile organic compound (VOC) analysis soil duplicates are not to be homogenized or split 14 

and will be collected as collocated samples. Duplicates will be stored and transported together and 15 

analyzed for the same constituents by the same laboratory. The duplicates will be used to determine 16 

precision for both sampling heterogeneity and laboratory manipulation.  17 

                                                      
1 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 in HASQARD (DOE/RL-96-68). 
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 Field splits (SPLITs): Two samples collected as close as possible to the same time and same location 1 

and intended to be identical. SPLITs will be stored in separate containers and analyzed by different 2 

laboratories for the same analytes. SPLITs are interlaboratory comparison samples used to evaluate 3 

comparability between laboratories. 4 

 Equipment blanks (EBs): High-purity water or silica sand passed through or poured over 5 

decontaminated sampling equipment identical to the sample set collected and placed in sample 6 

containers, as identified on the SAF. EB sample bottles are placed in the storage containers with 7 

samples from the associated sampling event and are analyzed for the same constituents as samples 8 

from the sampling event. EBs are used to evaluate decontamination process effectiveness; these 9 

samples are not required for disposable sampling equipment. 10 

 Field transfer blanks (FXRs): Preserved volatile organic analysis (VOA) sample vials filled with 11 

high-purity water at the sample collection site where VOC samples are collected. FXR samples are 12 

prepared during sampling to evaluate potential contamination attributed to field conditions. After 13 

collection, FXR sample vials are sealed and placed into the same storage containers with samples 14 

collected the same day for the associated sampling event. FXR samples are analyzed for VOCs only. 15 

 Full trip blanks (FTBs): Bottles prepared by the sampling team before travel to the sampling site. 16 

The preserved bottle set is either for VOA only or identical to the set to be collected in the field. 17 

The bottles are filled with high-purity water or silica sand and then sealed and transported (unopened) 18 

to the field in the same storage containers used for samples collected that day. Collected FTBs are 19 

typically analyzed for the same constituents as the samples from the associated sampling event. FTB 20 

sample results are used to evaluate potential contamination from sample bottles, preservatives, 21 

handling, storage, and transport. 22 

Regulator split samples are not required, but Ecology may request them for any samples, in accordance 23 

with Section 4.1 of the Tri-Party Agreement Action Plan (Ecology et al., 1989b). When requested, 24 

provisions for sample collection, custody, and turnover will be coordinated in advance of the associated 25 

sampling event. 26 

A2.2.3.2 Laboratory Quality Control Samples 27 

Internal QA/QC programs are maintained by laboratories used by the project. Laboratory QA includes 28 

a comprehensive QC program that uses laboratory control samples (LCSs), laboratory sample duplicates 29 

(DUPs), matrix spikes (MSs), matrix spike duplicates (MSDs), method blanks (MBs), surrogates (SURs), 30 

tracers, and carriers. These QC analyses are required by EPA methods (e.g., those in the SW-846, Test 31 

Methods for Evaluating Solid Waste: Physical/Chemical Methods Compendium), and will be run at the 32 

frequency specified in the respective references, unless superseded by agreement. QC checks outside of 33 

control limits are documented in analytical laboratory reports during data usability assessments (DUAs), 34 

if performed. Laboratory QC checks and their typical frequencies are listed in Table A-10. Acceptance 35 

criteria are shown in Table A-11. Following are descriptions of the various types of laboratory QC 36 

samples. 37 

 Laboratory control sample (LCS): A control matrix (e.g., reagent water) spiked with analytes 38 

representing the target analytes or certified reference material used to evaluate laboratory accuracy. 39 

 Laboratory sample duplicate (DUP): An intra-laboratory replicate sample used to evaluate the 40 

precision of a method in a given sample matrix. 41 
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 Matrix spike (MS): An aliquot of a sample spiked with a known concentration of the target 1 

analyte(s). The MS is used to assess the bias of a method in a given sample matrix. Spiking occurs 2 

prior to sample preparation and analysis. 3 

 Matrix spike duplicate (MSD): A replicate spiked aliquot of a sample subjected to the entire sample 4 

preparation and analytical process. MSD results are used to determine the bias and precision of 5 

a method in a given sample matrix.  6 

 Method blank (MB): An analyte-free matrix to which the same reagents are added in the same 7 

volumes or proportions as used in the sample processing. The MB is carried through the sample 8 

preparation and analytical procedure and is used to quantify contamination resulting from the 9 

analytical process.  10 

 Surrogate (SUR): A compound added to every sample in the analysis batch (field samples and 11 

QC samples) prior to preparation. SURs are typically similar in chemical composition to the analyte 12 

being determined but are not normally encountered. SURs are expected to respond to the preparation 13 

and measurement systems similar to the analytes of interest. Because SURs are added to every 14 

standard, sample, and QC sample, they are used to evaluate overall method performance in a given 15 

matrix. SURs are used only in organic analyses. 16 

 Tracer: A known quantity of radioactive isotope different from that of the isotope of interest but 17 

expected to behave similarly and is added to an aliquot of sample. Sample results are generally 18 

corrected based on tracer recovery. 19 

 Carrier: Typically nonradioactive (e.g., natural strontium) substances added in known quantities to 20 

samples to determine the overall chemical yield for the analytical preparation steps. As with a tracer, 21 

carrier recovery is a measure of the amount of analyte lost in performing the method.  22 

Laboratories are required to analyze samples within the holding times specified in Tables A-12 and A-13. 23 

In some instances, constituents in the samples not analyzed within the holding times may be 24 

compromised by volatilization, decomposition, or other chemical changes. Data from samples analyzed 25 

outside of the holding times are flagged in the HEIS database with an “H.” 26 

Table A-12. Soil Sample Holding Time Guidelines 

Analytesa Preservationb Holding Timec 

Radionuclides 

Radionuclides by gamma spectroscopy None 6 months 

Radionuclides by alpha energy analysis None 6 months 

Radionuclides by liquid scintillation counting 

Strontium-90 None 6 months 

Chemicals 

Cyanide Store ≤6ºC 14 days 

Anions by ion chromatography Store ≤6ºC 28 days before extraction 

28 days/48 hoursd after extraction 

Ammonia None 28 days after extraction 

Metals by ICP/AES and ICP/MS None 6 months 
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Table A-12. Soil Sample Holding Time Guidelines 

Analytesa Preservationb Holding Timec 

Chromium (hexavalent) Store ≤6ºC 30 days before extraction 

24 hours after extraction 

Mercury None 28 days 

Volatiles by GC/MS Cool ≤6°C for Grab 

sample 

Frozen for 5035 

sampling 

14 days 

Semivolatiles by GC/MS Store ≤6ºC 14 days before extraction 

40 days after extraction 

Polycyclic aromatic hydrocarbons by GC/MS (SIM) Store ≤6ºC 14 days before extraction 

40 days after extraction 

Total petroleum hydrocarbons – diesel to oil range 

(kerosene) 

Store ≤6ºC 14 days before extraction 

40 days after extraction 

a. See Section A1.2 for constituent lists. 

b. For preservation identified as “store ≤6ºC,” the sample should be protected against freezing unless it is known that freezing will not impact 

the sample integrity 

c. Hold times for Soil and Sediment Analyses are specified in Table B-5 of CHPRC-00189, Environmental Quality Assurance Program Plan. 

d. The EPA Method 300.0 (EPA/600/R-93/100, Methods for the Determination of Inorganic Substances in Environmental Samples) nitrate, 

nitrite, and phosphate holding time is 48 hours after sample extraction preparation. The holding time of 28 days applies to all other anions 

quantified by EPA Method 300.0. 

EPA = U.S. Environmental Protection Agency 

GC = gas chromatography 

GC/MS = gas chromatography/mass spectrometry 

ICP/AES = inductively coupled plasma/atomic emission spectrometry 

ICP/MS = inductively coupled plasma/mass spectrometry 

SIM = selected ion monitoring 

 1 

Table A-13. Water Sample Holding Time and Preservation Guidelines 

Constituent/ 

Parametera Preservationb Holding Time 

General Chemistry Parameters 

Alkalinity Store ≤6C 14 days 

pH None None 

Chemicals 

Fluoride Store ≤6C 28 days 

Nitrate Store ≤6C 48 hours 

Metals HNO3 to pH<2 6 months 

Hexavalent chromium Store ≤6C 24 hours 

Radionuclides 

Gross beta HNO3 to pH<2 6 months 

Carbon-14 None 6 months 
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Table A-13. Water Sample Holding Time and Preservation Guidelines 

Constituent/ 

Parametera Preservationb Holding Time 

Iodine-129 None 6 months 

Neptunium-237 HNO3 to pH<2 6 months 

Strontium-90 HNO3 to pH<2 6 months 

Technetium-99  HNO3 to pH<2 6 months 

Tritium None 6 months 

Uranium-233/234 HNO3 to pH<2 6 months 

Uranium-235 HNO3 to pH<2 6 months 

Uranium-238 HNO3 to pH<2 6 months 

Total uranium by ICP/MS 

or ICP/AES 
HNO3 to pH<2 6 months 

Notes: Holding times and preservation methods are dependent of the constituents and are consistent with EPA guidance and approved 

analytical methods. The information in this table does not represent EPA requirements but is intended solely as guidance.  

Container types and volumes are available on chain-of-custody documentation. 

a. Table A-9 provides analytical methods for water sample analysis. 

b. For preservation identified as stored at ≤6°C, the sample should be protected against freezing unless it is known that freezing will not 

impact the sample integrity.  

EPA = U.S. Environmental Protection Agency 

ICP/AES = inductively coupled plasma/atomic emission spectrometry 

ICP/MS = inductively coupled plasma/mass spectrometry 

 1 

A2.2.4 Measurement Equipment 2 

Each measuring equipment user is responsible for ensuring that the equipment is functioning as expected, 3 

properly handled, and properly calibrated at required frequencies per methods governing control of the 4 

equipment. Onsite environmental instrument testing, inspection, calibration, and maintenance will be 5 

recorded in accordance with approved methods. Field screening instruments will be used, maintained, and 6 

calibrated in accordance with the manufacturer’s specifications and other approved methods. 7 

A2.2.5 Instrument and Equipment Testing, Inspection, and Maintenance 8 

Collection, measurement, and testing equipment should meet applicable standards (e.g., ASTM 9 

International) or have been evaluated as acceptable and valid in accordance with instrument-specific 10 

methods, requirements, and specifications. Software applications will be acceptance tested prior to use in 11 

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. 16 

Maintenance of laboratory instruments maintenance will be performed in manner consistent with 17 

HASQARD (DOE/RL-96-68) requirements. 18 
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A2.2.6 Instrument/Equipment Calibration and Frequency 1 

Section A3.7 discusses field equipment calibration. Analytical laboratory instruments are calibrated in 2 

accordance with the laboratory’s QA plan and applicable Hanford Site requirements. 3 

A2.2.7 Inspection/Acceptance of Supplies and Consumables 4 

Consumables, supplies, and reagents will be reviewed in accordance with internal work requirements 5 

and processes and will be appropriate for their use. Supplies and consumables used in support of sampling 6 

and analysis activities are procured in accordance with internal work requirements and processes. 7 

Responsibilities and interfaces necessary to ensure that items procured/acquired for the contractor meet 8 

the specific technical and quality requirements must be in place. The procurement system ensures that 9 

purchased items comply with applicable procurement specifications. Supplies and consumables are 10 

checked and accepted prior to use. 11 

A2.2.8 Nondirect Measurements 12 

Data obtained from sources such as computer databases, programs, literature files, and historical 13 

databases will be technically reviewed to the same extent as data generated as part of any sampling and 14 

analysis QA/QC effort. Data used in evaluations will be identified by source. 15 

A2.2.9 Data Management 16 

The SMR group, in coordination with the OU project manager, is responsible for ensuring that analytical 17 

data are appropriately reviewed, managed, and stored in accordance with applicable programmatic 18 

requirements governing data management methods. 19 

Electronic data access, when appropriate, will be through a Hanford Site database (e.g., HEIS). Where 20 

electronic data are not available, hardcopies will be provided in accordance with Section 9.6 of the 21 

Tri-Party Agreement Action Plan (Ecology et al., 1989b). 22 

Laboratory errors are reported to the SMR group through an established process. For reported 23 

laboratory errors, a sample issue resolution form will be initiated in accordance with applicable 24 

methods. This process is used to document analytical errors and to establish resolution with the OU 25 

project manager. The sample issue resolution forms become a permanent part of the analytical data 26 

package for future reference and for records management purposes  27 

A2.3 Assessment and Oversight 28 

Assessment and oversight activities address the effectiveness of project implementation and associated 29 

QA/QC activities. The purpose of assessment is to ensure that the QAPjP is implemented as prescribed. 30 

A2.3.1 Assessments and Response Actions 31 

Assessments may be performed to verify compliance with the requirements outlined in this SAP, project 32 

field instructions, the QAPjP, methods, and regulatory requirements. Deficiencies identified by these 33 

assessments will be reported in accordance with existing programmatic requirements. The project line 34 

management chain coordinates corrective actions/deficiency resolutions in accordance with the QA 35 

program, corrective action management program, and associated methods implementing these programs. 36 

When appropriate, corrective actions will be taken by the OU project manager (or designee). 37 

A DUA will be performed for the identified SAP activities. The DUA results will be provided to the 38 

OU project manager. No other planned assessments have been identified. If circumstances arise in the 39 

field dictating the need for additional assessments, then additional assessments will be performed. 40 
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Oversight activities in the analytical laboratories, including corrective action management, are conducted 1 

in accordance with the laboratory’s QA plan. SMR oversees offsite analytical laboratories and verifies 2 

that the laboratories are qualified to perform Hanford Site analytical work. 3 

A2.3.2 Reports to Management 4 

Program and project management (as appropriate) will be made aware of deficiencies identified by 5 

assessments, and oversight. Issues reported by the laboratories are communicated to SMR, which then 6 

initiates a sample issue resolution form. This process is used to document analytical or sample issues and 7 

to establish resolution with the OU project manager. 8 

A2.4 Data Review and Usability 9 

This section addresses QA activities that occur after data collection. Implementation of these activities 10 

determines whether data conform to the specified criteria, thus satisfying project objectives. 11 

A2.4.1 Data Review and Verification 12 

Data review and verification are performed to confirm that sample and chain-of custody documentation 13 

are complete. This review includes linking sample numbers to specific sampling locations, and reviewing 14 

sample collection dates and sample preparation and analysis dates to assess whether holding times, if any, 15 

have been met. Furthermore, the review of QC data is used to determine whether analyses have met the 16 

data quality requirements specified in the SAP. 17 

The criteria for verification include, but are not limited to, review for contractual compliance 18 

(samples were analyzed as requested), use of the correct analytical method, transcription errors, correct 19 

application of dilution factors, appropriate reporting of dry weight versus wet weight, and correct 20 

application of conversion factors. Field QA/QC results will be reviewed to ensure they are usable. 21 

The OU technical lead will perform data reviews to help determine if observed changes reflect potential 22 

data errors, which may result in submitting a request for data review for questionable data. The laboratory 23 

may be asked to check calculations or reanalyze the sample. In extreme cases, another sample may be 24 

collected. Results of the request for data review process are used to flag the data appropriately in the 25 

HEIS database and/or to add comments. 26 

A2.4.2 Data Validation 27 

Data validation is an independent assessment to ensure the reliability of the data. Analytical data 28 

validation provides a level of assurance that an analyte is present or absent. Validation may also include: 29 

 Verification of instrument calibrations 30 

 Evaluation of analytical results based on method blanks 31 

 Recovery of various internal standards 32 

 Correctness of uncertainty calculations 33 

 Correctness of identification and quantification of analytes 34 

 The effect of quality deficiencies on data reliability  35 

The contractor follows the data validation process described in OSWER Directive 9355.0-131, National 36 

Functional Guidelines for Inorganic Superfund Data Review; and OSWER Directive 9355.0-132, 37 

National Functional Guidelines for Superfund Organic Methods Data Review, adjusted for use with 38 

SW-846, HASQARD (DOE/RL-96-68), and radiochemistry methods. The criteria for data validation are 39 

based on a graded approach, using five levels of validation: Levels A through E. Level A is the lowest 40 

level and is the same as verification. Level E is a 100% review of all data (e.g., calibration data and 41 
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calculations of representative samples from the data set). Data validation may be performed to Level C, 1 

which is a review of the QC data. Level C validation consists of a review of the QC data and specifically 2 

requires verification of deliverables; requested versus reported analytes; and qualification of the results 3 

based on evaluation of analytical holding times, method blank results, MS/MSD results, surrogate 4 

recoveries, and duplicate sample results. Level C data validation is generally equivalent to Level 2A in 5 

OSWER Directive 9200.1-85, Guidance for Labeling Externally Validated Laboratory Analytical Data 6 

for Superfund Use. Level C data validation will be performed on at least 5% of the data by matrix and 7 

analyte group under the direction of SMR. Analyte group refers to categories such as radionuclides, 8 

volatile chemicals, semivolatiles, metals, and anions. The goal is to include each of the various analyte 9 

groups and matrices during the data validation process. The DOE-RL project lead or OU project manager 10 

may specify a higher percentage of data to be validated or that data validation be performed at 11 

higher levels. 12 

A2.4.3 Reconciliation with User Requirements 13 

The purpose of reconciliation with user requirements is to determine if quantitative data are of the correct 14 

type and are of adequate quality and quantity to meet the project data needs. The data quality assessment 15 

(DQA) process is the scientific and statistical evaluation of previously verified and validated data to 16 

determine if information obtained from environmental data operations are of the right type, quality, and 17 

quantity to support their intended use (usability). The DQA process uses the entirety of the collected data 18 

to determine usability for decision making. If a statistical sampling design is utilized during field 19 

sampling activities, then the DQA will be performed following guidance in EPA/240/B-06/003, Data 20 

Quality Assessment Statistical Methods for Practitioners (EPA QA/G-9S). When judgmental (focused) 21 

sampling designs are implemented in the field, DQIs such as precision, accuracy, representativeness, 22 

comparability, completeness, and sensitivity for the specific data sets (individual data packages) will be 23 

evaluated in accordance with EPA/240/R-02/004, Guidance on Environmental Data Verification and 24 

Data Validation (EPA QA/G-8). Data verification and data validation are integral to both the statistical 25 

DQA data evaluation process and the DQI evaluation process. Results of the DQA or DQI (data usability 26 

assessment) processes will be used by the OU project manager to interpret the data and determine if the 27 

DQOs for this activity have been met. 28 

A3 Field Sampling Plan 29 

The FSP identifies project sampling and analysis activities, using the sampling design developed through 30 

the DQO process. The FSP includes defining sample locations, sampling methods, field documentation, 31 

field equipment calibration requirements, and data collection technology information. 32 

A3.1 Sampling Objectives 33 

Field sampling will be performed to address the data gaps identified through the DQO process 34 

summarized in Section A1.3 and described in Chapter 4 of this work plan. Due to differences in the nature 35 

of waste sites and availability of existing data, the data gaps do not apply uniformly to all waste sites. 36 

Section A3.3 discusses the site-specific sampling designs. 37 

A3.2 Sampling Strategies 38 

Optimal sampling strategies involve a combination of targeting locations where contamination is likely to 39 

occur and in consideration of data collection capabilities and constraints and statistically based random 40 

sampling to support risk assessment. Sampling strategies took into consideration the previous data 41 

collected (200-CP-1 scoping summaries provided in Appendices C and D in this work plan), potential 42 

contamination depth based on pore volume calculations (Appendix C, Table C-1), the DQO process 43 
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(Appendices C and D of this work plan for 200-CP-1 OU waste sites and PUREX Complex structures, 1 

respectively), and known conditions in the groundwater.  2 

This section describes general strategies for data collection based on expected contamination depths. 3 

Site-specific sampling designs discussed in Tables A-16 and A-17 apply combinations of strategies that 4 

consider waste site types, physical details, nature of expected contamination, and other site-specific 5 

considerations identified through the DQO process. 6 

Soil sampling design relies on two primary approaches: judgmental sampling or statistical sampling. Each 7 

of these approaches is described below.  8 

A3.2.1 Judgmental Sampling   9 

Judgmental sampling approaches are generally used when reliable information is available to focus 10 

sampling efforts on areas where potential or suspected contamination can be expected if a release of a 11 

COPCs has occurred. Judgmental sampling approaches rely on expert knowledge and professional 12 

judgement with inputs that may include: 13 

 Site history (e.g., release location, placement of stabilization cover)  14 

 Process knowledge (e.g., waste stream characteristics, radiological and chemical inventory) 15 

 Site construction information (e.g., as-built drawings, survey coordinates) 16 

 Existing characterization data (e.g., radiological surveys, surface soil samples, resistivity surveys) 17 

 Field screening methods (e.g., radiological surveys, resistivity surveys, downhole geophysics) 18 

A3.2.2 Statistical Sampling 19 

Statistical sampling approaches are used where the spatial distribution of potential or suspected 20 

contamination over the study area is uncertain. Statistical sampling designs involve random selection of 21 

sampling locations.  22 

Statistical sampling designs presented in the FSP were developed using Pacific Northwest National 23 

Laboratory’s Visual Sample Plan (VSP) software version 7.1.3 (available at https://vsp.pnnl.gov/). VSP 24 

uses a defined sampling area to develop a random systematic grid for soil sample collection. The VSP 25 

software determines the number and coordinates of sampling locations for a statistically defensible 26 

sampling design within the sampling area. 27 

For statistical sample generation, the decision rule requires comparison of the true population mean, as 28 

estimated by the 95% upper confidence limit on the sample mean, with a nominal action threshold. The 29 

working hypothesis (or “null” hypothesis) is that the mean value at the site is equal to or exceeds the 30 

action threshold. The alternative hypothesis is that the mean value is less than the threshold. The VSP 31 

software calculates the number of samples required to reject the null hypothesis in favor of the alternative 32 

one, given a selected sampling approach and inputs to the associated equation. 33 

VSP uses a nonparametric systematic sampling approach with a random start to determine the number of 34 

samples and to specify sampling locations. A nonparametric formula was chosen because the site 35 

conceptual model indicates that typical parametric assumptions may not be true. 36 

Both parametric and nonparametric equations rely on assumptions about the population. Typically, 37 

however, nonparametric equations require fewer assumptions and allow for more uncertainty about the 38 

statistical distribution of values at the site. Alternatively, if the parametric assumptions are valid, the 39 

required number of samples is usually less than if a nonparametric equation was used. 40 

https://vsp.pnnl.gov/
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Ecology Publication No. 94-49, Guidance on Sampling and Data Analysis Methods recommends that 1 

systematic sampling with sample locations distributed over the entire study area be used. Therefore, a 2 

systematic grid sampling design with a random start is selected for use in VSP. Locating the sample 3 

points over a systematic grid with a random start ensures spatial coverage of the site. Statistical analyses 4 

of systematically collected data are valid if a random start to the grid is used. 5 

The VSP software equation used to calculate the number of samples for a statistical sample design is 6 

based on a Sign test (see PNNL-13450, Visual Sample Plan (VSP) Models and Code Verification, for 7 

discussion). For a typical decision unit, the null hypothesis is rejected in favor of the alternative if the 8 

mean is sufficiently smaller than the threshold. The number of samples to collect is calculated such that, if 9 

the inputs to the equation are true, the calculated number of samples will cause the null hypothesis to be 10 

rejected. 11 

The VSP input parameters used to develop sample numbers and locations are provided in Table A-14. To 12 

use VSP to calculate the number of samples, n, it is necessary to have some estimate of the sample 13 

standard deviation. A standard deviation value of 40% of a unit action level has been assumed. Using this 14 

standard deviation value and an acceptable gray region width (typically 50% of the action level) in VSP, 15 

the number of verification samples to collect in this example is 12. 16 

Table A-14. Visual Sampling Plan Input Parameters 

Parameter Value Basis 

S 0.40 This is the assumed standard deviation value relative to a unit action level for the sampling 

area. MARSSIM suggests 0.30 as a starting point (EPA et al., 2000, p. 5-26). A value of 

0.40 is used because 0.40 is a larger estimated standard deviation than 0.30. Choosing a 

value of 0.40 implies that a larger sample size will be calculated when all other inputs are 

equal. Thus, 0.40 is a more conservative value than 0.30. 

“ 0.50 This is the width of the grey region. It is a user-defined value relative to a unit action level. 

The value of 0.50 is a MARSSIM-suggested default value balancing unnecessary 

remediation cost with sampling cost (EPA et al., 2000, p. 2-9). 

± 5% This is the error rate associated with deciding a dirty site is clean when the true mean is 

equal to the Action Level. It is a maximum error rate since dirty sites with true means 

above the Action Level will be easier to detect. A value of 5% is chosen as a practical 

balance between health risks and sampling cost (EPA, 2006, pp. 56, 57). 

2 20% This is the error rate associated with deciding a clean site is dirty when the true mean is at 

the LBGR. It is the maximum such error rate outside of the gray region, because cleaner 

sites with true means less than the LBGR will be less likely to fail. A value of 20% is 

chosen as a practical balance between unnecessary remediation cost and sampling cost 

(EPA/240/B-06/001, pp. 56, 57). 

Z1-± 1.64485 This is a value automatically calculated by VSP based on the user-defined value of ±.  

(± = 5%; see above.) 

Z1-2 0.841621 This is a value automatically calculated by VSP based on the user-defined value of 2.  

(2 = 20%; see above.) 

MARSSIM 

overage 

20% MARSSIM (EPA et al., 2000, p. 2-31) suggests that the number of samples should be 

increased by at least 20% to account for missing or unusable data and uncertainty in the 

calculated value of n. 

Reference: EPA/240/B-06/001, Guidance on Systematic Planning Using the Data Quality Objectives Process.  

DQO  =  data quality objective 

LBGR = lower bound of the gray region 

MARSSIM  =  Multi-Agency Radiation Survey and Site Investigation Manual (EPA et al., 2000) 

VSP  =  Visual Sample Plan 
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A3.2.3 Systematic Surface Contaminant Detection Surveys 1 

Surface contaminant detection surveys (e.g. field x-ray fluorescence [XRF] and ionizing radiation 2 

detection instrument measurements) will be performed on a systematic grid to investigate the presence or 3 

absence of surface contamination, identify the lateral extent of surface contamination, and inform 4 

judgmental sampling locations. Systematic surveys provide an effective means of collecting data over 5 

large areas while providing high data density. Radiological and XRF field instruments can reliably 6 

measure contamination at the surface, so they are only used where surface contamination is expected and 7 

measurements would not be affected by stabilization or cover. Stabilization material may be removed to 8 

provide access to a surface of interest.  9 

A3.2.4 Surface Geophysical Surveys to Detect Subsurface Conditions 10 

Surface geophysical surveys can be used to identify subsurface conditions of interest when a difference is 11 

present in the properties of the material in relation to the surrounding conditions. These measurements can 12 

indicate the presence of subsurface features and obstructions that are important to siting subsequent 13 

subsurface characterization efforts or can provide indirect measurement of the distribution of some 14 

contaminants in the vadose zone. These techniques will be used to inform judgmental sampling locations. 15 

Two surface geophysical surveys categories will be used in the 200-CP-1 OU as follows: 16 

 Surface-based resistivity methods will be used to measure resistivity gradients at select waste sites. 17 

These gradients can provide estimates of ionic contaminant (e.g., nitrate) distribution in the 18 

subsurface and identify areas of apparent high concentrations for further study. The methodology 19 

may also detect changes in geologic features. Resistivity methods are sensitive to soil moisture and 20 

the presence and depth of detectable gradients. The analysis and interpretation of the data are 21 

performed on the basis of direct currents and are dependent on a variation between the area being 22 

investigated and the surrounding material. Subtle differences may not provide conclusive results and 23 

may require secondary methods for confirmation. Resistivity data collected at the surface will be 24 

correlated to the known conditions in the surrounding material by using geologic borehole, other 25 

geophysical methods, and contaminant information. Results will be included in the RI report but will 26 

primarily be used to guide further investigations at select waste sites. 27 

 Surface-based ground-penetrating radar and electromagnetometry can identify subsurface structural 28 

anomalies (e.g., pipelines and buried debris). The analysis and interpretation of the data are based on 29 

the return frequency detection. As with resistivity data, results will be correlated to known conditions 30 

in the surrounding material by using geologic borehole, other geophysical methods, and contaminant 31 

information. Results will be included in the remedial investigation report but will primarily be 32 

used to guide further investigations at select waste sites. Ground-penetrating radar and/or 33 

electromagnetometry surveys may also be used as part of field planning to identify 34 

subsurface interferences. 35 

A3.2.5 Shallow Zone Soil Sampling 36 

Surface and subsurface soil samples will be collected for observation and measurement/analysis by field 37 

and laboratory techniques. The shallow zone (SZ) (<4.6 m [15 ft] bgs) soil sample locations were selected 38 

using judgmental and statistical approaches. The purpose of SZ soil sampling and analysis is to collect 39 

site-specific data that will be used to assess the potential exposure to human and ecological receptors 40 

under the identified future exposure scenarios. Tables A-16 and A-17 identify the target sampling depths 41 

as either judgmental or standard SZ depth intervals. The judgmental SZ depth intervals are generally 42 
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biased toward locations where contamination is more likely to be identified (based on process history, 1 

existing data, and field screening). The standard SZ depth intervals are: 2 

 0.6 to 1.2 m (2 to 4 ft) bgs 3 

 1.2 to 1.8 m (4 to 6 ft) bgs 4 

 1.8 to 2.4 m (6 to 8 ft) bgs 5 

 2.4 to 3.0 m (8 to 10 ft) bgs 6 

 3 to 3.7 m (10 to 12 ft) bgs 7 

 4 to 4.6 m (13 to 15 ft) bgs 8 

A subset of these standard SZ depth intervals may be targeted for analyses based on individual waste site 9 

dimensions and process history. Where SZ sampling is used to characterize soil associated with a specific 10 

feature (e.g., a discharge lateral or buried debris), samples will be biased toward the feature depth instead 11 

of the standard depth intervals. For sample locations where no contamination is anticipated in the SZ 12 

above the waste site discharge depth, the OU technical lead will determine when to collect samples where 13 

field screening indicates contamination above background. 14 

A3.2.6 Deep Zone Sampling 15 

Deep zone (DZ) (>4.6 m [15 ft] bgs) soil sample locations were selected using a judgmental approach, 16 

generally biasing toward locations where contamination is most likely to be identified based on process 17 

history, existing data, and site surveys. The DZ sampling and analysis will generally be used to assess the 18 

potential risk to groundwater posed by the observed contamination conditions. Target maximum depths 19 

for DZ soil sampling were based on consideration of existing site data, structural feature dimensions 20 

(including depth), and potential contamination depth based on pore volume calculations (as calculated in 21 

ECF-200EA1-17-0066, Pore Volume Calculation – 200-EA-1 Operable Unit Liquid Waste Disposal Sites 22 

and Appendix C of this work plan). The DZ is further subdivided into the intermediate and lower DZ, 23 

which are described as follows. 24 

 Intermediate DZ (4.6 to 15.2 m [15 to 50 ft] bgs): The 15.2 m (50 ft) depth was selected because it 25 

focuses sampling efforts on the depth range where the highest levels of contamination are expected 26 

based on the design of the subsurface engineered disposal features within the OU. Sampling and 27 

analysis will generally be used to assess the potential risk to groundwater from mobile COPCs posed 28 

by the observed contamination conditions. Sample results will also be used to assess potential risk 29 

from radiological contamination to a future construction worker. 30 

Subsurface soil samples will be collected in the intermediate DZ at 1.5 m (5 ft) intervals for observation 31 

and measurement/analysis by field techniques. Samples will be saved until geophysical results are 32 

available. A subset of the samples collected will be selected for laboratory analysis with additional 33 

sample material stored in the core library, as needed. Where contamination is anticipated over the entire 34 

zone, approximately five samples will be analyzed. Tables A-16 and A-17 identify the samples 35 

designated for laboratory analysis as either preselected or judgmental. The preselected intermediate DZ 36 

samples are generally biased toward locations where contamination is more likely to be encountered 37 

based on process history, existing data, waste site discharge depth, and anticipated lithology transitions. 38 

If sufficient sample volume is not recovered at the preselected depth, the OU technical lead may select 39 

another depth interval in the field. The OU technical lead will determine which of the judgmental 40 

intermediate DZ samples are selected for laboratory analysis based on field screening methods (spectral 41 

gamma logging and neutron moisture logging), observed changes in lithology, observed staining or other 42 

discoloration, and observed presence of a higher relative proportion of fine-grained material. For sample 43 

locations where no contamination is anticipated above the waste site discharge depth, the OU technical 44 
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lead will determine when to collect and analyze samples where field screening indicates contamination 1 

above background levels. For borehole locations where field screening identifies contamination above 2 

background levels at the planned bottom depth, the borehole will be extended to the bottom depth of 3 

contamination with additional samples collected at 1.5 (5 ft) intervals within the intermediate DZ and as 4 

described below in the lower DZ. The OU technical lead will determine which additional judgmental 5 

samples to analyze or archive based on field screening data.  6 

 Lower DZ (>15.2 m [50 ft] bgs): Subsurface soil samples in the lower DZ will be collected at 3 m 7 

(10 ft) intervals for observation and measurement/analysis by field techniques. Samples will be saved 8 

until geophysical results are available. A subset of the samples collected will be selected for 9 

laboratory analysis with additional sample material stored in the core library, as needed. The OU 10 

technical lead will determine which samples will be analyzed and the sample material that will be 11 

archived. Tables A-16 and A-17 identify the samples designated for laboratory analysis as either 12 

preselected or judgmental. The preselected lower DZ samples are generally biased toward locations 13 

where contamination is more likely to be encountered based on process history, existing data, waste 14 

site discharge depth, and anticipated lithology transitions. Preselected sample depths will also include 15 

the deepest interval sampled in each borehole as well as those where analyses with short holding 16 

times (e.g., cyanide) are required. If sufficient sample volume is not recovered at the preselected 17 

depth, the OU technical lead may select another depth interval in the field. The OU technical lead will 18 

determine which of the judgmental lower DZ samples are selected for laboratory analysis based on 19 

field screening methods (spectral gamma logging and neutron moisture logging), observed changes in 20 

lithology, observed staining or other discoloration, and observed presence of a higher relative 21 

proportion of fine-grained material.  22 

A minimum of five samples will be selected for analysis from each lower DZ borehole. If available 23 

field data do not suggest a basis for sample depth selection, samples will be collected from roughly 24 

equal intervals in the lower DZ, to the extent possible. For borehole locations where field screening 25 

identifies contamination above background levels at the planned bottom depth, the borehole will be 26 

extended to the bottom depth of contamination with samples collected at 3 m (10 ft) intervals. The 27 

OU technical lead will determine which additional judgmental depth intervals to analyze or archive 28 

based on field screening data. 29 

A3.2.7 Limitations on Soil Sampling 30 

Sampling with direct-push technology (DPT) or borehole drilling methods may not recover sufficient 31 

sample material for analysis from all intervals. If insufficient sample material is recovered for all 32 

analyses, the OU technical lead will determine whether to select another depth interval for laboratory 33 

analysis or to analyze the samples according to the priority identified (i.e. order listed) in Tables A-16 34 

and A-17. If insufficient sample material is recovered for multiple sequential intervals, analytical 35 

prioritization will attempt to address the entirety of identified methods across these intervals. Laboratory 36 

coordination for analyses based on smaller sample volumes will be considered on a case-by-case basis, as 37 

allowed by quality criteria.  38 

Many sampling locations were selected to target locations of maximum expected contamination. It is 39 

possible that radiological contamination in some depth intervals cannot reasonably be brought to the 40 

surface due to personnel exposure and shipping/receiving limitations. Samples will not be collected if 41 

expected target interval radiological conditions will not allow sample collection. The OU project manager 42 

or delegate will inform the DOE-RL project lead and regulatory agencies of determinations limiting 43 

sample collection. Field execution planning for this SAP, including radiological work planning, will 44 

attempt to minimize target intervals affected by radiological constraints.  45 
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Surface and subsurface soil samples collected outside a contaminated waste site footprint may be 1 

inconclusive in their ability to describe the vertical distribution of contamination and the observed range 2 

of contaminant concentration in soil. No contaminant detection, or no elevated contaminant 3 

concentrations outside the area of anticipated contamination extent, may not be conclusive of absence. 4 

During the data analysis phase of the RI, all data will be evaluated to determine the presence or absence 5 

of contamination, or the range of contaminant concentrations present. 6 

A3.2.8 Downhole Geophysical Logging 7 

Downhole geophysical logging methods (e.g., digitally available spectral gamma logging, passive neutron 8 

logging, or neutron moisture logging as a percentage) will provide subsurface contaminant measurements 9 

and selected physical conditions for all boreholes. These measurements can provide enhanced description 10 

of subsurface distribution of naturally occurring and manmade radioisotopes, as well as relative soil 11 

moisture conditions. Depending on site conditions and instrument operating conditions, downhole 12 

measurements may produce substantially more sensitive results than sample collection and analysis. 13 

The measurements will be integrated with other subsurface measurements and observations to support the 14 

understanding of site contaminant distribution conditions.  15 

A3.2.9 Transect Sampling 16 

Sampling of waste sites along railroad tracks will follow a transect approach similar to that planned for 17 

the 200-WA-1 and 200-EA-1 OUs. Transects can be located within the waste site boundary on a random 18 

basis or on a judgmental basis to investigate specific areas of concern. All transects will be placed across 19 

the railroad tracks perpendicular to the rails. Along each transect, three judgmentally selected locations 20 

will be sampled (one at the track center line and one from each side of the track).  21 

A3.2.10 202A Canyon Ventilation System Sampling Approach 22 

This section discusses characterization of the following belowgrade structures associated with the 23 

202A Canyon ventilation system:  24 

 202A Air tunnel  25 

 Air Duct from 202A to Deep Bed Filter No. 1 26 

 Deep Bed Filter No. 1 and Air Bypass Duct to Deep Bed Filter No. 2 27 

 Deep Bed Filter No. 2 and Air Duct to 291AE No. 4 Filter Building 28 

 291AE No. 4 Filter Building and Air Duct to 291A Fan Control House 29 

 291A Fan Control House and Air Duct to 291A001 Stack 30 

No field investigation is required for Deep Bed Filter No. 3 since it has never been placed into service or 31 

any of the abovegrade structures in the 291A ventilation system (high-efficiency particulate air filter 32 

291-AE [Filter No. 4], air duct from Filter No. 4 to the 291A stack, and the 291A stack), which are 33 

planned to be removed during demolition. 34 

Figure A-2 shows the location of the air tunnel, which runs the length of the canyon. Figure A-3 shows the 35 

layout of the air tunnel, air duct, Deep Bed Filters No. 1, No. 2, and No. 3, and the remainder of the 291A 36 

ventillation. 37 
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 1 

Figure A-2. 202A Canyon Cross Section Showing Location of Air Tunnel 2 
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 1 

Figure A-3. Plan View of the PUREX Ventilation System 2 

According to the DQO evaluation, characterization of the mobile COPCs and the transuranic isotopes that 3 

remain in the belowgrade portions of the ventilation system will be obtained for the following structures: 4 

1. 202A Air Tunnel and Air Duct from 202A Canyon to Deep Bed Filter No. 1. The task to develop 5 

an approach to characterize the contamination in the air duct is identified in Chapter 5 of the RI/FS 6 

work plan, and will not be discussed further in this SAP.  7 

2. Deep Bed Filter No. 1 and Air Bypass Duct to Deep Bed Filter No. 2. Collect samples from filter 8 

media in the Deep Bed Filter No. 1. Use results from air duct investigations upstream of Deep Bed 9 

Filter No. 1 (Chapter 5 task) combined with the sample results from the Deep Bed Filter No. 1 to 10 

estimate the air duct.  11 

3. Deep Bed Filter No. 2 and Air Duct to 291AE No. 4 Filter Building. Use the results from the filter 12 

media sampling in the Deep Bed Filter No. 1 as a bounding estimate. 13 

4. Air Duct from the 291AE No. 4 Filter Building to 291A Fan Control House. Use results from air 14 

duct investigations upstream of Deep Bed Filter No. 1 (Chapter 5 task) and sample results from the 15 

Deep Bed Filter No. 1 as a bounding estimate. 16 

A3.2.10.1 Deep Bed Filters Sample Strategy 17 

Deep Bed Filter No. 1 began operation during facility startup and was taken out of service in 1997 when it 18 

was bypassed by Deep Bed Filter No. 2 (291AF), which is currently active. The deep bed filters consist of 19 

two filter stages. First, a large prefilter constructed of bulk compacted fiberglass and a second stage 20 

constructed of 132 manufactured pleated filter cartridges. Figure A-4 shows the filter cross section and 21 

Figure A-5 is a construction photograph of one of the 42 prefilter bays. 22 
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Figure A-4. Filter Cross Section 2 
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Figure A-5. Construction Photograph of the Prefilter Bay2 
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Deep Bed Filter No. 1 will be sampled and results applied to downstream ventilation system components. 1 

This is a conservative approach since Deep Bed Filter No. 1 was in operation since startup through 1997 2 

encompassing the entire period of separations processing. While in operation, gaseous effluent from the 3 

canyon passed in parallel through Filter No. 1 and Filter No. 2 after exiting the 202A Air Tunnel. As a 4 

result, Filter No. 1 should contain at least as much particulate matter from the gaseous effluent containing 5 

radionuclides and chemicals from the separations processing as Filter No. 2, and a greater percentage of 6 

contaminants than any component downstream. 7 

There is no easy access to the air filters and as a result, the approach to sample the filter media will be 8 

determined during the remedial investigation. The following two options have been identified:  9 

 Option 1 Excavation and Core Drilling: This option includes excavation of the 0.6 m (2 ft) thick 10 

overburden over the filter housing and then core drill or cut the concrete roof or walls to access the 11 

filters. Excavation to expose the side of the filter and cutting the concrete walls to access the filters 12 

could also be considered to eliminate concerns of personnel access to the top of the aged filter.  13 

 Option 2 Core Drilling: This option includes core drilling from the land surface through the filter 14 

housing to collect samples of the prefilter and deep bed filter for analysis. Various sampling 15 

techniques would have to be deployed in order to collect samples of the fiberglass and the pleated 16 

filters. Grouting of the prefilters prior to sampling could provide an easier method of obtaining core 17 

samples. A core sample of the entire depth of both the prefilter and deep bed pleated filter would 18 

provide information on the vertical contaminant distribution.  19 

Other options for collection of the filter media may be developed as part of the investigation approach 20 

(Section 5.3.2 of the work plan). The potential presence of ammonium nitrate in the filter may also need 21 

to be evaluated to determine if there are safety issues associated with accessing the filter media. A 22 

previous evaluation is documented in RHO-CD-904, PUREX Filter Safety Analysis Study.  23 

A minimum of three samples will be collected from both the prefilter media (consisting of packed bulk 24 

fiberglass) and the pleated filter media (consisting of 0.6 by 0.6 by 0.9 m (2 by 2 by 3 ft) fabricated 25 

fiberglass pleated filters). The actual sampling method will be determined following discussion with 26 

knowledgeable sampling personnel. Once the samples are collected, they will be analyzed for the mobile 27 

COPCs and transuranic constituents.  28 

A3.3 Sampling Locations 29 

The following sections summarize target locations for surface surveys and soil sampling. These sampling 30 

designs are based on identified data gaps and known sampling constraints. 31 

A3.3.1 Surface Survey Locations 32 

Table A-15 provides the surface survey requirements for identified data gaps. Figures A-6 through A-11 33 

provide the surface survey locations. Where systematic surface surveys are required, data points taken in 34 

the field will be associated with global positioning system coordinates on standard grid intervals. Surveys 35 

in addition to those identified may be performed as part of field work planning.  36 
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Table A-15. Surface Survey Objectives Summary 

Waste Site Location/Survey Category Survey Objectives 

200-E-44 Figure A-6 

Systematic radiological survey 

Provide systematic beta/gamma radiological measurements 

for the waste site footprint to supplement soil sampling and 

analysis. 

200-E-102 Figure A-7 

GPR and/or EM 

Perform field screening survey (GPR, EM) to define the 

trench location based on the presence of buried debris. 

216-A-4 Figure A-8 

GPR and/or EM  

Resistivity 

Perform field screening survey (GPR, EM) to identify 

interferences that may impact the resistivity survey. Perform 

resistivity (if interferences are acceptable) to estimate extent 

of subsurface contamination for risk assessment and 

feasibility study evaluations. 

216-A-5  Figure A-9 

Resistivity 

Estimate lateral extent of subsurface contamination for risk 

assessment and feasibility study evaluations. 

216-A-21 Figure A-7 

Resistivity 

Estimate  extent of subsurface contamination for risk 

assessment and feasibility study evaluations. 

2607EE Figure A-10 

GPR and/or EM and systematic 

radiological survey 

Confirm no other utilities are in the area (GPR, EM). Identify 

the location of the drain field or other discharge terminus; if 

present, identify the location of discharge laterals at the head 

end of the drain field for subsequent subsurface soil sampling 

and analysis and to avoid interferences. Conduct a 

radiological survey in the bottom of the installed trench to 

determine sample locations and to decide if samples should 

be analyzed for radiological COPCs. 

UPR-200-E-35  Figure A-11 

GPR and/or EM 

Perform field screening survey (GPR, EM) to define the 

buried pipe trench debris location and areal extent. 

COPC = contaminant of potential concern 

EM = electromagnetometry 

GPR = ground-penetrating radar 

PUREX = plutonium-uranium extraction 

 1 

A3.3.2 Soil Sampling Locations 2 

Tables A-16 and A-17 and Figures A-6 through A-29 identify soil sample locations for the 200-CP-1 OU 3 

waste sites. These sample locations are shown on Figure B-2 of this work plan. The tables describe 4 

sampling targets as either a sample transect, test trench alignment, or discrete sample location. All 5 

reasonable efforts will be made to collect samples from the sampling targets and depths described. Where 6 

sampling is limited by the potential for excessive radiological or chemical hazards, physical safety, 7 

administrative restrictions, or other operational planning considerations, the sampling targets or depth 8 

intervals may be adjusted or eliminated in consideration of sampling objectives. In these instances, 9 

change control will be managed in accordance with Section A2.1.6. If sample collection is limited by 10 

insufficient sample material for a given depth, this will be described in the field logbook and the OU 11 

technical lead may direct additional material at the next available depth interval. If additional material 12 

collection is not feasible (e.g., insufficient volume in the depth interval immediately above the water 13 

table) further corrective action is not required. Where sample collection is limited by unexpected field 14 

conditions (e.g., contamination levels above planned exposure limits or borehole refusal), change control 15 

will be managed in accordance with Section A2.1.6 in consideration of field conditions and sampling 16 

objectives. 17 
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A3.3.3 Groundwater Sampling Locations 1 

Groundwater sampling will be used to determine the concentration of radiological and chemical 2 

contaminants in groundwater underlying the 200-CP-1 OU and evaluate potential continuing sources of 3 

groundwater contamination from the 200-CP-1 OU. 4 

Three locations have been identified for groundwater sampling as follows: 216-A-4, 216-A-21, and a 5 

groundwater well located north of the 202A Canyon to investigate the source of the uranium plume in the 6 

PUREX area. These groundwater sampling locations are shown on Figures A-8, A-7, and A-28. Detailed 7 

sample designs for these locations are shown on Figures A-21, A-23, and A-29. 8 

A3.3.4 PUREX Complex Structure Sample Locations 9 

Field sampling activities planned for PUREX Complex structures include the following structures:  10 

 202A Air Tunnel 11 

 Deep Bed Filter No. 1 and Air Bypass Duct to Deep Bed Filter No. 2 12 

 202A417 Steam Condensate Pump Pit 13 

Sample locations for the 202A Canyon ventilation system sampling activities will be determined based on 14 

detailed planning effort as described in Section A3.2.10. Tank sampling is proposed for the 202A417 15 

Steam Condensate Pump Pit as described in Table A-17. Figure A-17 shows the location of 202A417 16 

Steam Condensate Pump Pit. 17 
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Table A-16. Soil Sampling Locations for Waste Sites with Potential Shallow Zone Contamination 

Waste Site Sampling Locations Target Sampling Depthsa,b,c 

Sample Analyses/ 

Order of Priorityd,e,f,g 

200-E-44 

Unplanned 

Release 

Figure A-6 

Locations #1 to #12: Randomly 

determined locations on a systematic 

grid within the site boundary. 

SZ: Collect and analyze 1 sample for COPCs and soil 

properties at each location at a judgmental depth interval 

between 0 to 1.5 m (0 to 5 ft) bgs based on field screening. 

All COPCs  

Soil Properties (see Table A-8) 

Location T1: Sample one judgmental 

transect situated outside the estimated 

202A Canyon barrier footprint north of 

the tunnel entrance concrete apron for a 

total of three sample locations. 

SZ: Collect and analyze samples for COPCs and soil 

properties at each standard SZ depth interval from 0 to 4.6 m 

(0 to 15 ft) bgs. 

Location T2: Sample one random 

transect situated outside the estimated 

202A Canyon barrier footprint for a 

total of three sample locations. 

SZ: Collect and analyze samples for COPCs and soil 

properties at each standard SZ depth interval from 0 to 4.6 m 

(0 to 15 ft) bgs. 

Locations T3: Sample one random 

transect situated outside the estimated 

202A Canyon barrier footprint for a 

total of three sample locations. 

SZ: Collect and analyze samples for COPCs and soil 

properties at each standard SZ depth interval from 0 to 4.6 m 

(0 to 15 ft) bgs. 

Collect one judgmental sample at each 

of the two highest radiological 

detections based on surface radiological 

survey. 

SZ: Collect and analyze samples for COPCs and soil 

properties at each standard SZ depth interval from 0 to 4.6 m 

(0 to 15 ft) bgs. 

200-E-107 

Unplanned 

Release (North) 

Figure A-12  

Locations #1 to #12: Randomly 

determined locations on a systematic 

grid within the site boundary. 

SZ: Collect and analyze one sample for COPCs and soil 

properties at each location below stabilization cover 

(approximately 0.3 to 0.8 m [1 to 2.5 ft] thick) at judgmental 

depth interval between 0 to 1.5 m 0 to (5 ft) bgs based on 

field screening. 

Site-Specific COPCs: Radionuclides 

(GEA, AEA, Sr-90), metals, other 

inorganic analyses, and two additional 

radionuclides (C-14, tritium) 

Soil Properties (see Table A-8) 

200-E-107 

Unplanned 

Release (South) 

Figure A-13  

Locations #1 to #12: Randomly 

determined locations on a systematic 

grid within the site boundary. 

SZ: Collect and analyze one sample for COPCs and soil 

properties at each location below stabilization cover 

(approximately 0.3 to 0.8 m [1 to 2.5 ft] thick) at judgmental 

depth interval between 0 to 1.5 m (0 to 5 ft) bgs based on 

field screening. 

Site-Specific COPCs: Radionuclides 

(GEA, AEA, Sr-90), metals, other 

inorganic analyses, and two additional 

radionuclides (C-14, tritium) 

Soil Properties (see Table A-8) 
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Table A-16. Soil Sampling Locations for Waste Sites with Potential Shallow Zone Contamination 

Waste Site Sampling Locations Target Sampling Depthsa,b,c 

Sample Analyses/ 

Order of Priorityd,e,f,g 

UPR-200-E-28 

Unplanned 

Release 

Figure A-14 

Sampling for any portion of this site that may fall outside the 202A response action footprint (barrier or excavation footprint) is included in the 

random id sampling performed for waste site 200-E-103 in Table A-17.   The areal extent of this site is uncertain, but may overlap with portions of 

the 200-E-103 waste site. 

UPR-200-E-96 

Unplanned 

Release 

Figure A-14 

Sampling for this site is included in the random grid sampling performed for waste sites 200-E-103 and 200-E-107 in Table A-17. The areal extent 

of this site is uncertain, but may overlap with portions of the 200-E-103 and 200-E-107 waste sites. 

a. Section A3.2.5 provides the standard SZ depth intervals. Site-specific sample designs may restrict sample collection to a subset of these intervals. 

b. Section A3.2.6 provides the intermediate DZ depth sample intervals. Site-specific sample designs may restrict sample collection to a subset of these intervals. 

c. For judgmental sampling in the lower DZ, a minimum of five samples will be collected at discretionarily selected locations as described in Section A3.2.6. 

d. Analyses are listed in descending order of priority. If insufficient sample volume is available for all planned analyses, analysis will be requested based on priority and available volume. 

Attempts will be made to collect at least every other sample of lower priority analytical groups. 

e. All COPC analysis listed in Tables A-6 and A-7 by order of descending priority as follows: Radionuclides (GEA, AEA, Sr-90, C-14, Ni-63, Tc-99, I-129, tritium), metals, other inorganics, 

VOAs, SVOAs (PAHs, TPH, PCBs). Waste sites that require a site-specific order of priority of analysis are listed individually in descending order this table for those waste sites. 

f. Mobile COPCs analysis are a subset of the analytes listed in Tables A-6 and A-7 by order of descending priority including: Radionuclides (AEA [Np-237, U 233/234, U-235, U-238], 

Sr-90, C 14, Tc-99, I-129, tritium), metals (total chromium, total uranium), other inorganic analyses (fluoride, nitrate). Waste sites that require a site-specific order of priority of analysis are 

listed individually in descending order in this table for those waste sites. 

g. Supplemental analyses and testing for soil properties are not listed. See Table A-8 and Section A3.4.8 in this appendix for additional details and guidance.  

AEA = alpha energy analysis 

bgs = below ground surface 

COPC = contaminant of potential concern 

DV = deep zone 

GEA = gamma energy analysis 

PAH = polycyclic aromatic hydrocarbon 

PCB = polychlorinated biphenyl PUREX = plutonium uranium extraction 

SZ = shallow zone 

SVOA = semivolatile organic analysis 

TPH  = total petroleum hydrocarbons 

VOA = volatile organic analysis 

 1 
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Table A-17. Soil and Groundwater Sampling Locations for Waste Sites with Potential Partial or Full-Thickness Vadose Zone Contamination  

Waste Site Sampling Locations Target Sampling Depthsa,b,c 

Sample Analyses/  

Order of Priorityd,e, f, g 

200-E-58 

Neutralization 

Tank 

Figure A-15 

Figure A-16 

Location #1: One borehole at 

judgmental location adjacent to the tank 

inlet. If not accessible, select alternate 

location next to the tank outlet. Install 

the borehole only if a leak is indicated 

by the tank liquid level data evaluation. 

Intermediate DZ: If a leak is indicated by the tank liquid 

level data evaluation, collect samples at 1.5 m (5 ft) depth 

intervals from the tank top/riser penetration depth at 5.9 m 

(19.5 ft) bgs to 15.2 m (50 ft) bgs. Analyze a minimum of 

five samples for mobile COPCs and soil properties including 

four preselected samples as follows: 

 One sample immediately below the tank riser penetration 

depth at 5.9 m (19.5 ft) bgs 

 One sample immediately below the tank outlet depth at 

6.5 m (21.2 ft) bgs 

 One sample immediately below the tank inlet near the tank 

bottom (tank inlet depth at 9.4 m [30.7 ft] bgs and tank 

bottom depth at 9.6 m [31.5 ft])  

 One sample at the bottom of the intermediate DZ at 

15.2 m (50 ft) bgs 

Analyze one additional intermediate DZ sample based on 

field screening. 

Mobile COPCs  

Soil Properties (see Table A-8) 

 Lower DZ: If contamination is field-detected at 15.2 m 

(50 ft) bgs, collect samples at 3 m (10 ft) intervals between 

15.2 m (50 ft) bgs and the depth of field-detected 

contamination. Analyze up to five samples for mobile COPCs 

and soil properties at judgmental depths based on field 

screening. 

200-E-67 

Unplanned 

Release 

Figure A-17 

Figure A-18 

Location #1: Install one vadose zone 

borehole at a judgmental location 

adjacent to the 202A417 Steam 

Condensate Pump Pit. 

SZ: Collect and analyze samples at judgmental depth 

intervals above depth of leak (9.1 m [30 ft] bgs) only if 

contamination indicated by field screening. 

All COPCs 

Soil Properties (see Table A-8) 

Intermediate DZ: Collect samples at 1.5 m (5 ft) depth 

intervals; start collecting samples at 9.1 m (30 ft) bgs (depth 

of leak) unless shallower contamination indicated by field 

screening. Analyze five preselected samples (i.e., all samples 

collected between 9.1 to 15.2 m [30 to 50 ft] bgs) for mobile 

COPCs and soil properties. If shallower contamination 

indicated by field screening, replace up to two preselected 

sample depth intervals with judgmental sample depth 

intervals based on field screening. 

Mobile COPCs 

Soil Properties (see Table A-8) 
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Table A-17. Soil and Groundwater Sampling Locations for Waste Sites with Potential Partial or Full-Thickness Vadose Zone Contamination  

Waste Site Sampling Locations Target Sampling Depthsa,b,c 

Sample Analyses/  

Order of Priorityd,e, f, g 

Lower DZ: Collect samples at 3 m (10 ft) depth intervals 

between 15.2 to 24.4 m (50 to 80 ft) bgs. Analyze three 

preselected sample depth intervals (i.e., all samples collected 

between 15.2 to 24.4 m [50 to 80 ft] bgs) for COPCs and soil 

properties. If contamination deeper than 24.4 m (80 ft) bgs is 

indicated by field screening, extend sample collection in 3 m 

(10 ft) depth intervals to bottom of observed contamination. 

Analyze up to two additional samples from judgmental 

sample depth intervals based on field screening.  

202A417 Steam 

Condensate 

Pump Pit 

Figure A-17 

Location #2: Pump pit structure and 

underlying catch tank. Collect liquid 

and solids samples (if present) from the 

remaining catch tank heel. 

Catch Tank: Collect one grab liquid sample from the center 

of the liquid layer. If present, attempt to take a grab solid 

sample from top to bottom of the solids layer.  

All COPCs (DQO only requires mobile 

COPCs, however all COPCs will be 

analyzed for waste management 

purposes) 

 

200-E-68 

Injection/  

Reverse Well 

Figure A-8 

Location #1: Install one vadose zone 

borehole at a judgmental location 

adjacent to the injection/reverse well. 

SZ: Collect and analyze samples for COPCs and soil 

properties at each standard SZ depth interval from 0 to 4.6 m 

(15 ft) bgs. 

All COPCs 

Soil Properties (see Table A-8) 

Intermediate DZ: Collect and analyze 1 preselected sample 

at 6.1 m (20 ft) bgs for mobile COPCs and soil properties. If 

contamination is encountered in the sample at 6.1 m (20 ft) 

bgs, extend the borehole to bottom of contamination and 

analyze additional samples at judgmental depth intervals 

based on field screening. 

Mobile COPCs  

Soil Properties (see Table A-8) 



 
 

 

D
O

E
/R

L
-2

0
2
0

-2
7

, D
R

A
F

T
 A

 

S
E

P
T

E
M

B
E

R
 2

0
2
0
   

A
-6

0
 

Table A-17. Soil and Groundwater Sampling Locations for Waste Sites with Potential Partial or Full-Thickness Vadose Zone Contamination  

Waste Site Sampling Locations Target Sampling Depthsa,b,c 

Sample Analyses/  

Order of Priorityd,e, f, g 

200-E-102 

Trench 

Figure A-7 

Figure A-19   

Locations #1 to #3: Install three random 

boreholes within the trench footprint. 

Borehole locations may be adjusted in 

the field based on the results of the field 

screening survey (GPR, EM). 

SZ: Collect and analyze samples for COPCs and soil 

properties at each standard SZ depth interval from 0 to 4.6 m 

(15 ft) bgs. 

All COPCs 

Soil Properties (see Table A-8) 

Location #1: Extend borehole located 

on the west side of trench to confirm the 

contamination from previous borehole, 

C5302. 

Intermediate DZ: Collect and analyze two preselected 

samples for mobile COPCs and soil properties as follows: one 

sample from the top of the intermediate DZ and one sample 

from the bottom of the intermediate DZ. Analyze three 

additional intermediate DZ samples based on field screening.  

Mobile COPCs 

Soil Properties (see Table A-8) 

Lower DZ: Collect and analyze one preselected sample for 

COPCs and soil properties at 19.8 m (65 ft) bgs. Continue 

boring until bottom of contamination based on field 

screening. Collect samples in the lower DZ at 3 m (10 ft) 

intervals. Analyze additional lower DZ samples at judgmental 

depth intervals based on field screening, including the deepest 

sample interval. 

200-E-103 

Unplanned 

Release 

Figure A-14 

Figure A-20 

Locations #1 to #12: Randomly 

determined locations on a systematic 

grid within the sampling boundary 

shown. 

SZ: Collect and analyze one sample for COPCs and soil 

properties at each location below the approximately 0.2 m 

(0.5 ft) thick stabilization cover at a judgmental depth interval 

between 0 to 1.5 m (5 ft) bgs based on radiological field 

screening. 

All COPCs 

Soil Properties (see Table A-8) 

Location #13: Install one judgmental 

borehole near PUREX Deep Bed 

Filter No. 1. 

SZ: Collect and analyze samples for COPCs and soil 

properties at each standard SZ depth interval from 0 to 4.6 m 

(0 to 15 ft) bgs. 

Intermediate DZ: Collect samples at 1.5 m (5 ft) depth 

intervals from 4.6 to 15.2 m (15 to 50 ft). Analyze two 

preselected samples for mobile COPCs and soil properties as 

follows: two samples immediately below the PUREX Deep 

Bed Filter No. 1 structure depth of 5.5 m (18 ft) bgs and one 

sample at bottom of intermediate DZ at 15.2 m (50 ft). 

Analyze two additional intermediate DZ samples based on 

field screening.  

Mobile COPCs 

Soil Properties (see Table A-8) 

Hydraulic Properties/Vadose Zone 

Modeling Parameters (see Table A-8) 
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Table A-17. Soil and Groundwater Sampling Locations for Waste Sites with Potential Partial or Full-Thickness Vadose Zone Contamination  

Waste Site Sampling Locations Target Sampling Depthsa,b,c 

Sample Analyses/  

Order of Priorityd,e, f, g 

Lower DZ: Collect samples at 3 m (10 ft) depth intervals 

between 15.2 m (50 ft) bgs and the groundwater table. 

Analyze a minimum of five samples for mobile COPCs and 

soil properties as follows: one preselected sample 

immediately above the groundwater table, one preselected 

sample in the Hf3 formation, one preselected sample in the 

CCU formation, and a minimum of two judgmental depth 

intervals based on field screening. 

Analyze samples for hydraulic properties/vadose zone 

modeling parameters at preselected depth intervals as 

follows: two samples equally spaced in the Hf2 and one 

sample each at the Hf2/Hf3, Hf3/CCU, and CCU/CCUg 

lithology transitions. 

216-A-4 Crib 

Figure A-8 

Figure A-21 

Locations #2 to #4: Install three random 

boreholes within the trench footprint. 

SZ: Collect and analyze samples for COPCs and soil 

properties at each standard SZ depth interval from 0 to 4.6 m 

(15 ft) bgs. 

All COPCs 

Soil Properties (see Table A-8) 

Location #5: Install one borehole near 

center of the crib.  

Install a borehole casing through the highly contaminated 

zone to reach the top of the target sampling depth of ~18.3 m 

[60 ft] bgs. 

Lower DZ: Collect samples at 3 m (10 ft) depth intervals 

between 18.3 m (60 ft) bgs and the groundwater table 

(approximately 96 m [315 ft] bgs). Analyze three preselected 

samples for mobile COPCs and soil properties as follows: one 

sample above a silt zone identified in nearby well 299-E24-23 

at ~85.3 m (280 ft) bgs; one sample in the CCU lithology 

transition at ~89.9 m (295 ft) bgs; and one sample above the 

water table at ~94.5 m (310 ft) bgs. Analyze approximately 

two additional lower DZ samples from judgmental depths 

based on field screening. 

Analyze five preselected samples for hydraulic properties and 

vadose zone modeling parameters as follows: two samples 

from the Hf2 at 22.9 and 56.4 m (75 and 185 ft) bgs; one 

sample from the Hf3 at approximately 84.6 m (277.5 ft) bgs; 

one sample from the CCU at approximately 87.6 m (287.5 ft) 

bgs; and one from the CCUg at approximately 93 m 

(305 ft) bgs. 

Mobile COPCs 

Soil Properties (see Table A-8) 

Hydraulic Properties/Vadose Zone 

Modeling Parameters (see Table A-8) 
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Table A-17. Soil and Groundwater Sampling Locations for Waste Sites with Potential Partial or Full-Thickness Vadose Zone Contamination  

Waste Site Sampling Locations Target Sampling Depthsa,b,c 

Sample Analyses/  

Order of Priorityd,e, f, g 

Groundwater: Collect groundwater samples at ~3, 6.1, and 

9.1 m (10, 20, and 30 ft) below the water table and analyze 

for COPCs to determine the vertical contaminant distribution 

in the aquifer (estimated sample depths 325, 335, and 

345 ft bgs). 

Field screening parameters: 
Radiological screening, dissolved 

oxygen, pH, specific conductance, 

temperature, turbidity 

Groundwater Sample analysis: AEA 

(U-233/234, U-235, U-238, Np-237), 

nitrate, fluoride, chromium, tritium, 

Sr-90, Tc-99, C-14, I-129, alkalinity 

216-A-15 French 

Drain 

Figure A-9 

Figure A-22 

Location #1: Install one borehole at a 

judgmental location near the french 

drain. 

Intermediate DZ: Sample at judgmental depth intervals from 

4.6 m (15 ft) bgs to french drain discharge depth of 13.3 m 

(43.5 ft) only if field screening identifies contamination 

above background. Analyze two preselected samples for 

mobile COPCs and soil properties as follows: two sample 

immediately below the french drain discharge depth of 

13.3 m (43.5 ft) and one sample at 15.2 m (50 ft) bgs. 

Mobile COPCs 

Soil Properties (see Table A-8) 

Lower DZ: Collect and analyze five samples for mobile 

COPCs and soil properties at 3 m (10 ft) depth intervals 

between 15.2 m (50 ft) bgs to 30.5 m (100 ft) bgs. If 

contamination is encountered in the sample at 30.5 m (100 ft) 

bgs, extend the borehole to bottom of contamination and 

analyze additional samples at judgmental depth intervals 

based on field screening. 
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Table A-17. Soil and Groundwater Sampling Locations for Waste Sites with Potential Partial or Full-Thickness Vadose Zone Contamination  

Waste Site Sampling Locations Target Sampling Depthsa,b,c 

Sample Analyses/  

Order of Priorityd,e, f, g 

216-A-21 Crib 

Figure A-7 

Figure A-23 

Location #4: Install one deep borehole 

at a judgmental location near the 

discharge pipe inlet.  

Install a borehole casing through the highly contaminated 

zone to reach the top of the target sampling depth of depth of 

~13.7 m [45 ft] bgs. 

Intermediate DZ: Collect and analyze one preselected 

sample for mobile COPCs and soil properties between 13.7 m 

(45 ft) and 15.2 m (50 ft) bgs. 

Mobile COPCs 

Soil Properties (see Table A-8) 

Hydraulic Properties/Vadose Zone 

Modeling Parameters (see Table A-8) 

Lower DZ: Collect samples at 3 m (10 ft) depth intervals 

between 15.2 m (50 ft) bgs to the groundwater table. Analyze 

a minimum of five samples for mobile COPCs and soil 

properties as follows: one preselected sample immediately 

above the groundwater table, one preselected sample in the 

HF3, one preselected sample in the CCU, and the balance of 

samples at judgmental depth intervals based on field 

screening. 

Analyze samples for hydraulic properties/vadose zone 

modeling parameters at preselected depth intervals as 

follows: two samples equally spaced in the Hf2 and one 

sample each at the Hf2/Hf3, Hf3/CCU, and CCU/CCUg 

lithology transitions. 

Groundwater: Collect groundwater samples at ~3, 6.1, and 

9.1 m (10, 20, and 30 ft) below the water table and analyze 

for COPCs to determine the vertical contaminant distribution 

in the aquifer (estimated sample depths at 99.6, 102.7 and 

105.8 m [327, 337, and 347 ft] bgs). 

Field screening parameters: 
Radiological screening, dissolved 

oxygen, pH, specific conductance, 

temperature, turbidity 

Groundwater Sample analysis: AEA 

(U-233/234, U-235, U-238, Np-237), 

nitrate, fluoride, chromium, tritium, 

Sr-90, Tc-99, C-14, I-129, alkalinity 
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Table A-17. Soil and Groundwater Sampling Locations for Waste Sites with Potential Partial or Full-Thickness Vadose Zone Contamination  

Waste Site Sampling Locations Target Sampling Depthsa,b,c 

Sample Analyses/  

Order of Priorityd,e, f, g 

216-A-22 Crib 

Figure A-24 

 

Locations #1 to #3: Install three random 

boreholes within the crib footprint. 

SZ: Collect and analyze samples for COPCs and soil 

properties at each standard SZ depth interval from 0 to 4.6 m 

(15 ft) bgs. 

Site-Specific COPCs: Radionuclides 

(GEA, AEA, Sr-90, C-14, Ni-63, Tc-99, 

I-129, tritium), metals, other inorganic 

analyses, VOAs, SVOAs 

Soil Properties (see Table A-8) 

Location #1: Extend borehole to 

location nearest to discharge pipe inlet 

to 6.1 m (20 ft) bgs). 

Intermediate DZ: Collect and analyze 1 preselected sample 

at 6.1 m (20 ft) bgs for mobile COPCs and soil properties. If 

contamination is encountered in the sample at 6.1 m (20 ft) 

bgs, extend the borehole to bottom of contamination and 

analyze additional samples at judgmental depth intervals 

based on field screening. 

Mobile COPCs 

Soil Properties (see Table A-8) 

216-A-28 Crib 

Figure A-24 

Figure A-25 

Locations #5 to #7: Install three random 

boreholes within the crib footprint. 

SZ: Collect and analyze samples for COPCs and soil 

properties at each standard SZ depth interval from 0 to 4.6 m 

(0 to 15 ft) bgs. 

Site-Specific COPCs: Radionuclides 

(GEA, AEA [including Th-232], Sr-90, 

C-14, Ni-63, Tc-99, I-129, tritium), 

metals, other inorganic analyses, VOAs, 

SVOAs 

Soil Properties (see Table A-8) 

Location #5: Extend the borehole 

nearest discharge pipe. 

Intermediate DZ: Collect samples at 1.5 m (5 ft) depth 

intervals from 4.6 m (15 ft) to 15.2 m (50 ft) bgs. Analyze 

two preselected samples for mobile COPCs and soil 

properties as follows: one sample from the top of the 

intermediate DZ and one sample from the bottom of the 

intermediate DZ. Analyze three additional intermediate DZ 

samples based on field screening.  

Mobile COPCs 

Soil Properties (see Table A-8) 

Lower DZ: Collect samples at 3 m (10 ft) depth intervals 

between 15.2 m (50 ft) bgs to bottom of contamination based 

on field screening. Analyze a minimum of five samples for 

mobile COPCs and soil properties as follows: one or more 

preselected samples at anticipated lithology transitions 

(e.g., one sample each in HF3 and CCU), one sample at the 

bottom of the borehole (or directly above the groundwater 

table), with the balance of samples at judgmental depth 

intervals based on field screening. 
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Table A-17. Soil and Groundwater Sampling Locations for Waste Sites with Potential Partial or Full-Thickness Vadose Zone Contamination  

Waste Site Sampling Locations Target Sampling Depthsa,b,c 

Sample Analyses/  

Order of Priorityd,e, f, g 

216-A-32 Crib 

Figure A-10 

Figure A-26 

Locations #1 to #3: Install three random 

boreholes within the crib footprint. 

SZ: Collect and analyze samples for COPCs and soil 

properties at each standard SZ depth interval from 0 to 4.6 m 

(0 to 15 ft) bgs.  

Site-Specific COPCs: Radionuclides 

(GEA, AEA, Sr-90, C-14, Ni-63, Tc-99, 

I-129, tritium), SVOAs, VOAs, metals, 

other inorganic analyses excluding 

cyanide 

Location #1: Extend the borehole 

nearest discharge pipe. 

Intermediate DZ: Collect samples at 1.5 m (5 ft) depth 

intervals from 4.6 m (15 ft) to 15.2 m (50 ft) bgs. Analyze 

two preselected samples for mobile COPCs and soil 

properties as follows: one sample from the top of the 

intermediate DZ and one sample from the bottom of the 

intermediate DZ. Analyze three additional intermediate DZ 

samples at judgmental depth intervals based on field 

screening.  

Mobile COPCs 

Soil Properties (see Table A-8) 

Lower DZ: Collect samples at 3 m (10 ft) depth intervals 

between 15.2 m (50 ft) bgs to bottom of contamination based 

on field screening. Analyze up to five samples for mobile 

COPCs and soil properties as follows: one preselected sample 

immediately above the groundwater table, one or more 

preselected samples at anticipated lithology transitions 

(e.g., one sample each in HF3 and CCU), and the balance of 

samples at judgmental depth intervals based on field 

screening. 

241-A-302A 

Catch Tank 

Figure A-17 

Figure A-27 

Location #3: One borehole at 

judgmental location adjacent to the 

catch tank near the inlet of  

200-E-224-PL. 

SZ: Collect and analyze samples for COPCs and soil 

properties at each standard SZ depth interval from 0 to 4.6 m 

(0 to 15 ft) bgs to evaluate soil adjacent to the catch tank 

ancillary structures (pump pit and piping). 

Site-Specific COPCs: Radionuclides 

(GEA, AEA [including Th-232], Sr-90, 

C-14, Ni-63, Tc-99, I-129, tritium), 

metals, other inorganic analyses, VOAs, 

SVOAs. 

Soil Properties (see Table A-8) 
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Table A-17. Soil and Groundwater Sampling Locations for Waste Sites with Potential Partial or Full-Thickness Vadose Zone Contamination  

Waste Site Sampling Locations Target Sampling Depthsa,b,c 

Sample Analyses/  

Order of Priorityd,e, f, g 

Intermediate DZ: Collect samples at 1.5 m (5 ft) depth 

intervals from 4.6 to 15.2 m (15 to 50 ft) to evaluate soil 

adjacent to the catch tank and 200-E-224-PL. Analyze three 

preselected samples for COPCs and soil properties as follows: 

one sample immediately below the top of the tank and piping 

penetrations at 5.2 m (17 ft) bgs; one sample immediately 

below the tank bottom depth of 8.1 m (26.5 ft) bgs; and one 

sample the bottom of the intermediate DZ at 15.2 m (50 ft) 

bgs. Analyze at least two additional intermediate DZ samples 

based on field screening. 

Mobile COPCs 

Soil Properties (see Table A-8) 

Lower DZ: Collect samples at 3 m (10 ft) depth intervals 

between 15.2 (50 ft) bgs and 30.5 m (100 ft) bgs. If 

contamination is field-detected at 30.5 m (100 ft) bgs, collect 

samples at between 30.5 m (100 ft) bgs and the depth of field-

detected contamination. Analyze up to five samples at 

judgmental depths based on field screening. 

Location #4: Catch tank and the 

overlying pump pit. Collect liquid and 

solids samples (if present) from each 

structure. 

Catch Tank and Pump Pit: Attempt to take two grab liquid 

samples from the catch tank, and one sample from the pump 

pit if liquid is present.  

From the catch tank, attempt to take a grab solid sample from 

top to bottom of the solids layer if present.  

All COPCs 

2607-EE Septic 

System 

Figure A-10 

Location #4: Septic Tank SZ: Tank liquid and sludge samples. Site-Specific COPCs: GEA, SVOAs, 

metals, other inorganic analyses 

Soil Properties (see Table A-8) 
Location #5: Install a test trench 

centered on the first lateral of the septic 

drain field. 

SZ: Collect and analyze one sample for COPCs and soil 

properties at each at standard SZ depth interval from 0 to 

4.6 m (0 to 15 ft) bgs. 

Contingency sampling: If nonsanitary 

discharges are indicated in either the 

tank or drainfield samples, then 

randomly select two locations within 

the drainfield. 

SZ: Collect and analyze one sample for COPCs and soil 

properties at each at standard SZ depth interval from 0 to 

4.6 m (0 to 15 ft) bgs. 

UPR-200-E-17 

Unplanned 

Release 

Location #4: Install one vadose zone 

borehole at a judgmental location at the 

SZ: Collect and analyze one sample for COPCs and soil 

properties at each at standard SZ depth interval from 0 to 

4.6 m (0 to 15 ft) bgs. 

All COPCs 

Soil Properties (see Table A-8) 
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Table A-17. Soil and Groundwater Sampling Locations for Waste Sites with Potential Partial or Full-Thickness Vadose Zone Contamination  

Waste Site Sampling Locations Target Sampling Depthsa,b,c 

Sample Analyses/  

Order of Priorityd,e, f, g 

Figure A-24 release point near the 216-A-22 Crib 

inlet. 
Intermediate DZ: Collect and analyze 1 preselected sample 

at 6.1 m (20 ft) bgs for mobile COPCs and soil properties. If 

contamination is encountered in the sample at 6.1 m (20 ft) 

bgs, extend the borehole to bottom of contamination and 

analyze additional samples at judgmental depth intervals 

based on field screening. 

Mobile COPCs 

Soil Properties (see Table A-8) 

Groundwater 

Uranium Plume 

Source 

Investigation 

Figure A-28 

Figure A-29 

Location #1: One judgmental borehole 

location north of the 202A Canyon, 

outside the estimated barrier footprint, 

to be completed as a groundwater 

monitoring well to delineate the source 

and northwestern extent of the uranium 

plume. 

Intermediate DZ: Collect samples at 1.5 m (5 ft) depth 

intervals from the intermediate DZ between 4.6 and 15.2 m 

(15 and 50 ft) bgs. Analyze five intermediate DZ samples for 

mobile COPCs and soil properties from judgmental depths 

based on field screening. 

Site-Specific Mobile COPCs: Total 

uranium, AEA (U-233/234, U-235, 

U-238, Np-237), fluoride, nitrate, total 

chromium, tritium, Sr-90, Tc-99, C-14, 

and I-129 

Soil Properties (see Table A-8) 

Hydraulic Properties/Vadose Zone 

Modeling Parameters (see Table A-8) 

Lower DZ: Collect soil samples at 3 m (10 ft) depth intervals 

between 15.2 m (50 ft) bgs and the groundwater table 

(approximately 96 m [314 ft] bgs).  

Analyze two preselected samples for mobile COPCs and soil 

properties as follows: one sample above the top of the CCU at 

~88.4 m (290 ft) bgs, and one sample above the water table at 

~94.5 m (310 ft) bgs. Analyze approximately three additional 

samples from judgmental depth intervals based on field 

screening.  

Analyze six preselected samples for hydraulic 

properties/vadose zone modeling parameters as follows: three 

samples from the Hf2 at 19.8, 50.3, and 80.8 m (65, 165, and 

265 ft) bgs; one sample from the Hf3 at ~86.9 m (285 ft) bgs; 

one sample from the CCU at ~89.9 m (295 ft) bgs; and one 

sample from the CCUg at ~93 m (305 ft) bgs. 

Groundwater: Collect groundwater samples every 3 m 

(10 ft) below the water table to the top of the basalt and at 

total depth and analyze for COPCs to determine contaminant 

distribution in the aquifer (estimated sample depths: 324, 334, 

344, 354, 364, 374, 384, 394, 404, 414, and 417 ft bgs). 

Field screening parameters: 
Radiological screening, dissolved 

oxygen, pH, specific conductance, 

temperature, turbidity 

Groundwater sample analysis: AEA 

(U-233/234, U-235, U-238, Np-237), 

nitrate, fluoride, chromium, tritium, 

Sr-90, Tc-99, C-14, I-129, alkalinity 
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Table A-17. Soil and Groundwater Sampling Locations for Waste Sites with Potential Partial or Full-Thickness Vadose Zone Contamination  

Waste Site Sampling Locations Target Sampling Depthsa,b,c 

Sample Analyses/  

Order of Priorityd,e, f, g 

a. Section A3.2.5 provides the standard SZ depth intervals. Site-specific sample designs may restrict sample collection to a subset of these intervals. 

b. Section A3.2.6 provides the intermediate DZ depth intervals. Site-specific sample designs may restrict sample collection to a subset of these intervals. 

c. For judgmental sampling in the lower DZ, a minimum of samples will be collected at discretionarily selected locations as described in Section A3.2.6. 

d. Analyses are listed in descending order of priority. If insufficient sample volume is available for all planned analyses, analysis will be requested based on priority and available volume. 

Attempts will be made to collect at least every other sample of lower priority analytical groups. 

e. All COPC analysis listed in Tables A-6 and A-7 by order of descending priority as follows: Radionuclides (GEA, AEA, Sr-90, C-14, Ni-63, Tc-99, I-129, tritium), metals, other inorganics, 

VOAs, SVOAs (PAHs, TPH, PCBs). Waste sites that require a site-specific order of priority of analysis are listed individually in descending order in this table for those waste sites. 

f. Mobile COPCs analysis are a subset of the analytes listed in Tables A-6 and A-7 by order of descending priority including: Radionuclides (AEA [Np-237, U 233/234, U-235, U-238], 

Sr-90, C 14, Tc-99, I-129, tritium), metals (total chromium, total uranium), other inorganic analyses (fluoride, nitrate). Waste sites that require a site-specific order of priority of analysis are 

listed individually in descending order in this table for those waste sites. 

g. Supplemental analyses and testing for soil properties and hydraulic properties are not listed. See Table A-8 and Sections A3.4.8 and A3.4.9 in this appendix for additional details 

and guidance.  

AEA = alpha energy analysis 

bgs = below ground surface  

CCU = Cold Creek unit 

CCUg = Cold Creek unit gravel 

COPC = contaminant of potential concern 

DZ = deep zone 

GEA = gamma energy analysis 

Hf2 = Hanford formation unit 2 

Hf3 = Hanford formation unit 3 

PAH = polycyclic aromatic hydrocarbon  

PCB = polychlorinated biphenyl  

PUREX = plutonium uranium extraction 

SZ = shallow zone 

SVOA = semivolatile organic analysis 

VOA = volatile organic analysis 

1 
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Figure A-6. 200-E-44 Surface Survey and Sample Locations  2 
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Figure A-7. 200-E-102 and 216-A-21 Surface Survey and Sample Locations  2 
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Figure A-8. 200-E-68 and 216-A-4 Sample and Surface Survey Locations 2 
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Figure A-9. 216-A-5 Surface Survey and 216-A-15 Sample Locations  2 
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Figure A-10. 216-A-32 and 2607-EE Sample and Surface Survey Locations 2 
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Figure A-11. UPR-200-E-35 Surface Survey Location  2 
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Figure A-12. 200-E-107 (North) Sample Locations   2 
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Figure A-13. 200-E-107 (South) Sample Locations  2 
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Figure A-14. 200-E-103, UPR-200-E-28, and UPR-200-E-96 Sample Locations  2 
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Figure A-15. 200-E-58 Sample Locations 2 
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 1 

Figure A-16. 200-E-58 Deep Zone Borehole Sample Design 2 
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Figure A-17. 200-E-67 and 241-A-302A Sample Locations 2 
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 1 

Figure A-18. 200-E-67 Lower Deep Zone Borehole Sample Design 2 
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Figure A-19. 200-E-102 Lower Deep Zone Borehole Sample Design  2 
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 1 

Figure A-20. 200-E-103 Lower Deep Zone Borehole Sample Design  2 
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 1 

Figure A-21. 216-A-4 Lower Deep Zone Borehole and Groundwater Sample Design  2 
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 1 

Figure A-22. 216-A-15 Lower Deep Zone Borehole Sample Design  2 
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Figure A-23. 216-A-21 Lower Deep Zone Borehole Sample Design2 
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Figure A-24. 216-A-22, UPR-200-E-17, and 216-A-28 Sample Locations2 
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 1 

Figure A-25. 216-A-28 Lower Deep Zone Borehole Sample Design  2 
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 1 

Figure A-26. 216-A-32 Lower Deep Zone Borehole Sample Design  2 
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Figure A-27. 241-A-302A Lower Deep Zone Borehole Sample Design2 
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Figure A-28. Uranium Plume Groundwater Monitoring Well Location North of 202A Canyon2 
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Figure A-29. Uranium Plume Groundwater Well Sample Design 2 
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A3.4 Sampling Methods 1 

This section describes the sampling methods that will be used in combination with the sampling strategies 2 

(Section A3.2) to accomplish the sampling objectives (Section A3.1). Sampling activities broadly include 3 

vadose zone soil sampling, surface surveys, field screening, geophysical logging, tank liquid and solid 4 

sampling, and groundwater sampling. Depending on the site-specific conditions, data needs, and target 5 

sampling depth, the following methods for vadose zone soil sampling will be used (methods are presented 6 

in general order of preference): 7 

 Surface soil samples will be collected using hand tools.  8 

 Shallow subsurface samples may be collected using test pits or trenching.  9 

 All other subsurface soil samples will be collected using split-spoon samplers, split-spoon-like 10 

devices driven by DPT, or core barrels advanced with conventional drilling technology. DPT or 11 

borehole drilling methods using the continuous coring method may be selected, as conditions allow.  12 

These methods are most often used in chemical and radiological contaminant data collection; however, 13 

some methods may also be used to collect lithology, hydraulic property, contaminant mobility, and 14 

geochemical information. In all cases requiring vadose zone soil sampling, excavation permits will be 15 

obtained prior to any digging, and precautions will be taken to minimize dispersing contamination and 16 

risks from exposure. 17 

To ensure the usability of samples and data, sampling associated with this SAP will be performed in 18 

accordance with established sampling practices, procedures, and requirements pertaining to sample 19 

collection, sampling equipment, and sample handling. The OU project manager and other contractor 20 

managers are responsible for ensuring that all field procedures are followed and that field sampling 21 

personnel are adequately trained to perform sampling activities under this SAP. 22 

Field sampling shall comply with HASQARD requirements (DOE/RL-96-68) for sample collection, 23 

collection equipment, field screening, and sample handling. 24 

For certain types of samples, preservation is required (Tables A-12 and A-13). Where applicable, 25 

preservatives are added to the collection bottles before their use in the field. The container types, 26 

preservatives, and volumes will be identified on the SAF and chain-of-custody form. This SAP defines 27 

a “sample” as a set of filled sample bottles for the purpose of beginning holding-time restrictions. 28 

Holding time is the maximum period allowed between sample collection and laboratory analysis 29 

(Tables A-12 and A-13). Exceeding required holding times could result in changes in constituent 30 

concentrations due to volatilization, decomposition, or other contaminant alterations. Required holding 31 

times depend on the constituent and are listed in analytical method compilations such as 32 

APHA/AWWA/WEF, Standard Methods for the Examination of Water and Wastewater; and SW-846. 33 

Recommended holding times are also provided in HASQARD (DOE/RL-96-68).  34 

A3.4.1 Surface Soil Sampling 35 

Surface and near-surface soil samples (generally less than 1.5 m [5 ft] bgs) can generally be collected 36 

with spades, shovels, trowels, hand augers, and scoops. Surface material, including stabilization material, 37 

is removed and a stainless-steel or plastic scoop is then used to collect the grab sample of the actual 38 

surface or near-surface soil.  39 
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A3.4.2 Test Pits and Trenching 1 

Test pits or trenches may be appropriate for investigating shallow, subsurface waste sites. These methods 2 

offer the advantage of direct inspection of a larger subsurface area (including greater ability to identify 3 

solid waste debris) than can be achieved with push or drilling methods. Test pit and trench depths are 4 

typically limited to less than 4.9 to 6.1 m (16 to 20 ft) bgs due to the reach of excavation equipment and 5 

engineering constraints. Test pitting and trenching are also more restricted than other methods when 6 

abovegrade or subsurface interferences are present. Generally, a backhoe or trackhoe is used to excavate 7 

test pits and trenches, with grab samples of the soil collected directly from the bucket. Excavation spoils 8 

are staged adjacent to the excavations and are placed in the excavation at the completion of the 9 

field investigation. 10 

A3.4.3 Grab Sampling 11 

Grab samples will be collected for surface sampling and from test pits and trenches. Sample material will 12 

be collected directly from exposed soil or from an excavator bucket. VOA subsamples will be collected 13 

first. Except for the VOA subsamples, soil will be transferred to a clean, stainless-steel mixing bowl, 14 

homogenized, and placed in containers in accordance with this SAP.  15 

A3.4.4 Direct-Push Technology 16 

DPT involves using a diesel hammer, hydraulic hammer, cone penetrometer, or percussion probe to 17 

penetrate the vadose zone and collect soil samples and/or obtain downhole geophysical logging data. 18 

These methods are generally limited in the depth of penetration and sample volume retrieval, compared to 19 

conventional borehole drilling techniques. Also, dense stratigraphy, cobbles, or boulders will cause 20 

refusal. However, DPT is generally less expensive than drilling. Table A-18 includes descriptions of 21 

various DPT technologies that may be used to collect the soil samples specified in this SAP. 22 

Soil samples are collected from the DPT hole using a driven sampling device, similar to a split-spoon 23 

sampler. Sampling is conducted first for VOA, if required. Then soils are homogenized and subsampled 24 

for the remainder of the required analyses. DPT methods typically provide lower volumes of soil recovery 25 

than other methods and may require prioritization or special laboratory coordination for small-volume 26 

sample analyses. Table A-18 lists the anticipated maximum depths for these technologies. 27 

Table A-18. Direct-Push Technologies 

Technology 

Penetration 

Depth Sample Size State of Development Comments 

Relative 

Cost 

Hydraulic 

hammer unit 

Medium to deep 

(61.0 m [200 ft], 

depending on 

geology) 

2.5 cm (1 in.) 

diameter, 56 cm  

(22 in.) long 

Commercial; widely 

available 

Stymied by competent 

sediments, cobbles/boulders 

Medium 

Cone 

penetrometer  

Medium (<45.7 m 

[150 ft], depending 

on geology) 

2.5 cm (1 in.) 

diameter, 0.6 m 

(2 ft) long 

Commercial; widely 

available 

Stymied by competent 

sediments, cobbles/boulders 

Medium 

Enhanced 

access 

penetration 

system 

Medium to deep 

(76.2 m [250 ft], 

depending on 

geology)  

2.5 cm (1 in.) 

diameter, 0.6 m 

(2 ft) long 

Mature; some 

refinement needed for 

difficult conditions 

Cone penetrometer that can 

also drill through fine 

sediments, boulders 

Medium 

Percussion 

probe 

Shallow(<30.4 m 

[100 ft]) 

2.5 cm (1 in.) 

diameter, 0.3 m 

(1 ft) long 

Commercial; widely 

available 

Stymied by competent 

sediments, cobbles/boulders 

Low to 

medium 

 28 
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A3.4.5 Borehole Drilling 1 

Borehole drilling can be conducted using a variety of equipment, depending on data needs. For 2 

application to the 200-CP-1 OU characterization, the preferred borehole drilling method will be capable 3 

of sampling using split spoons or core barrel sampling (Section A3.4.6). Drilling technology attributes 4 

will allow for the following: 5 

 Enable collection of split spoons, core barrel samples, or intact continuous core samples 6 

 Enable control of contaminated cuttings 7 

 Permit spectral gamma, neutron moisture, and other types of downhole geophysical logging 8 

 Provide adequate soil volume to support soil sampling 9 

Table A-19 includes descriptions of various conventional borehole drilling technologies that may be used 10 

to collect the samples specified in this SAP. 11 

All drilling will conform to site-specific technical specifications for environmental drilling services. 12 

Drill rigs for deep boreholes will generally require a gravel pad and sometimes gravel access roads.  13 

Multiple telescoping casing strings may be used to reach the total depth for boreholes and minimize 14 

contaminant transport through the vadose zone during drilling. The casing sizes will be planned and 15 

designed to accommodate split-spoon samplers to the bottom of the borehole. 16 

Table A-19. Conventional Borehole Drilling Technologies 

Technology 

Penetration 

Depth Sample Size 

State of 

Development Comments 

Relative 

Cost 

Cable tool Deep (>91 m 

[300 ft]) 

6 to 13 cm (2.5 to 

5 in.) diameter 

split spoon 

Commercial; widely 

available and 

routinely used 

Typically used in 

radiologically 

contaminated areas. 

Medium to 

high 

Air rotary Deep (>91 m 

[300 ft]) 

6 to 13 cm (2.5 to 

5 in.) diameter 

split spoon 

Commercial; widely 

available 

Cannot be used to 

characterize volatiles. 

Medium to 

high 

Percussion 

(Becker 

Hammer, other 

drive casing 

types) 

Medium (<61 m 

[200 ft], 

depending on 

geology) 

6 to 13 cm (2.5 to 

5 in.) diameter 

split spoon 

Commercial; widely 

available and 

routinely used 

Provides for the rapid 

and accurate collection 

of geologic samples. 

May not be suitable for 

environmental 

sampling. 

Medium 

Sonic Medium (<91 m 

[300 ft], 

depending on 

geology) 

6 to 13 cm (2.5 to 

5 in.) diameter 

split spoon 

Commercial; widely 

available 

Allows for continuous 

coring; can heat 

formation and sample to 

high temperatures. 

Monitor temperatures 

closely if analyzing for 

volatiles.  

Medium 

Hollow-stem 

auger 

Shallow (<50 ft) 

(15 m) 

6 to 13 cm (2.5 to 

5 in.) diameter 

split spoon 

Commercial; widely 

available 

Brings spoils to surface; 

may be more limited by 

contamination control 

considerations. 

Low 

Directional 

drilling 

Deep (>91 m 

[300 ft]) 

Up to 5 cm (2 in.) 

diameter grab 

sample 

Commercial; widely 

available 

Requires a drilling mud, 

which could mobilize 

contamination.  

High 

 17 
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A3.4.6 Split-Spoon and Core Barrel Sampling 1 

Split-spoon or core barrel sampling will be used as the primary means of sample collection, particularly in 2 

cases where continuous core sampling is not viable (i.e., well installation, opportunistic sampling). Split-3 

spoon and core barrel sampling devices will be equipped with liners, generally made of stainless steel or 4 

polycarbonate (e.g., LEXAN®). Site personnel will not overdrive the sampling device. The VOA 5 

subsamples will be collected from the undisturbed cores and placed directly into sample containers. 6 

Except for the VOA subsamples, soil will be transferred to a clean, stainless-steel mixing bowl, 7 

homogenized, and containerized in accordance with this SAP. 8 

A3.4.7 Continuous Coring 9 

An approved DPT or borehole drilling method may be used to collect intact continuous core samples and 10 

achieve the total depth, as conditions allow. Downhole geophysical logging and field screening results 11 

will determine the ideal sample intervals for analysis. Downhole geophysical logging will be performed 12 

following drilling and prior to casing downsizing, or as needed to meet required holding times. The 13 

following methodology is applicable if continuous coring is performed in the field. All drilling will 14 

conform to site-specific technical specifications for environmental drilling services. 15 

Vadose zone sediments will be retrieved as intact continuous core samples with minimal disturbance to 16 

the sample material. Prior to sample collection, any formation sediment within the borehole (as a result of 17 

driving the temporary casing) will be removed.  18 

Each core barrel device will be equipped with 1.5 m (5 ft) LEXAN liners. The liners may be obtained 19 

precut according to the sampling and analysis needs (i.e., VOAs or special sampling) or to minimize the 20 

volume of soil brought to the surface if high or medium levels of radioactive contamination are expected.  21 

Upon retrieval, each core liner will be labeled in the field, at a minimum with the borehole identification 22 

number; appropriate depths (top and bottom); the core orientation (indicated by an arrow pointing upward 23 

toward the shallowest end of the liner). If collecting samples for volatile analyses, then measure the core 24 

temperature at top, middle, and bottom with an infrared thermometer. The LEXAN liner ends will be 25 

sealed with snug-fitting plastic endcaps and taped to form a barrier to air and moisture. The endcaps will 26 

be further secured with evidence tape, labeled, and placed in a refrigerator or cooler with freezer packs or 27 

ice during storage (at 4°C [39.2°F]). 28 

All intact liners shall remain sealed and stored (at 4°C [39.2°F]) until the field data and downhole 29 

geophysical logging results have been reviewed and the target sample intervals have been identified. 30 

All intact cores will be evaluated for lithology and photographed prior to sample collection, as 31 

appropriate. Prior to disposal of unused sample material, a grab sample shall be collected from each core 32 

and stored for future analysis (if needed) as the laboratory analyses are performed. The OU technical lead 33 

will determine when the grab sample is no longer needed or viable for the intended method based on the 34 

designated holding times. 35 

In some instances, intact coring may not be possible. In those instances, the returned drill cuttings will be 36 

collected continuously in plastic sleeves as disturbed samples from the core barrel. The sleeves will be 37 

labeled in the field with the borehole identification number and the appropriate depths. All sleeves will be 38 

opened (either in the field or laboratory) and evaluated for lithology prior to disposal. 39 

The holding-time clock will begin when the cores are retrieved from the borehole and brought to the 40 

surface. Ideally, the continuous core liners will be stored as appropriate until downhole geophysical 41 

                                                      
® LEXAN is a registered trademark of Saudi Basic Industries Corporation, Riyadh, Saudi Arabia. 
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logging results can be evaluated and target depth intervals can be selected for laboratory analysis. 1 

However, in the event that downhole geophysical logging results cannot be obtained in advance of the 2 

required holding times, alternative field screening methods may be used to select the target sample 3 

intervals as directed by the OU technical lead. 4 

A3.4.8 Sampling for Soil Properties Analyses 5 

Analyses for pH, bulk density, moisture content, specific conductance, total inorganic carbon, total 6 

organic carbon, and particle-size distribution will be conducted at all sample locations where samples are 7 

analyzed for COPCs. Table A-8 describes soil properties and corresponding analytical methods. The soil 8 

property samples will generally be collected from lithologies that represent the major facies in the vadose 9 

zone. Samples for soil density should be collected using split-spoon sampling devices, concurrent with 10 

radiological and nonradiological split-spoon sample intervals, when possible. This ensures that the 11 

physical properties can be related back to the depth of the radiological and nonradiological sample results. 12 

The number and type of additional tests performed will be determined by the OU technical lead in 13 

consideration of available site-specific contaminant and soil properties data and the regional and 14 

site-specific data needs for fate and transport modeling.  15 

A3.4.9 Sampling and Testing for Hydraulic Properties and Vadose Zone Modeling Parameters  16 

Sampling and testing for vadose zone hydraulic properties and vadose zone modeling parameters will be 17 

performed at lower DZ boreholes that are extended to the water table. Interval selection will consider 18 

available site-specific data and the regional and site-specific data needs for fate and transport modeling. 19 

Table A-8 describes the vadose zone soil hydraulic properties and vadose zone modeling parameters. 20 

A3.4.10 Tank Sampling 21 

Sampling of tank liquids and solids will require access to the tank through a vent riser or other access 22 

point. Multiple sampling techniques are available depending on the depth and viscosity of the waste, 23 

radiological conditions, access to the waste, the volume of sample needed, as well as other tank-specific 24 

factors. Methods for sampling liquid and solids described in the following sections are typically used by 25 

the Tank Operations Contractor, as described in RPP-26253, Tank Waste Sampler Selection Criteria and 26 

Hierarchy. Liquid sampling will be performed first and a determination made based on tank conditions, 27 

whether additional solid sampling methods are necessary. 28 

A3.4.10.1 Tank Liquid Sampling 29 

Liquid or low-viscosity slurry samples may be taken using the weighted bottle (bottle-on-string) method. 30 

A photograph of a bottle-on-string sampler is shown in Figure A-30. Sampling is initiated by placing a 31 

clean bottle in the metal cage. The cage is lowered through a tank riser into the liquid. The bottle is 32 

allowed to fill with liquid and then removed from the tank. The bottle is capped, removed from the cage, 33 

and placed in a shipping container for transportation to a laboratory for analysis. Another clean bottle is 34 

placed in the cage for collecting the next sample until sampling is completed. 35 
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 1 

Source: RPP-26253, Tank Waste Sampler Selection Criteria and Hierarchy. 2 

Figure A-30. Photograph of a Bottle-on-String Sampler  3 

A3.4.10.2 Tank Solids Sampling 4 

Solids grab samples may be taken using the finger trap sampler (Figure A-31). The finger trap sampler is 5 

a short, stainless-steel pipe open at one end. Thin, flexible, overlapping steel blades, designed to hold 6 

solids inside the sampler, are located just inside this end. Sampling is performed by dropping the sampler 7 

vertically, with the open end at the bottom, onto the waste. Solids are forced from the drop to pass the 8 

inwardly flexible steel blades into the sampler and are trapped by the blades. When removed from the 9 

tank, the lower section of the sampler where the sample material is collected is unscrewed from the top 10 

section, placed in a jar, and shipped to a laboratory for analysis. Another clean lower section is attached to 11 

the sampler for the next sample.   12 
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A modified finger trap sampler is under development by the Tank Operations Contractor that includes a 1 

slide hammer to drive the sampler further into the waste and collect a larger sample volume. A sample is 2 

collected by placing the sampler vertically on the solids and then pulling up and dropping the slide 3 

hammer repeatedly to drive the sampler into the solids until a full-depth sample is collected. The sampler 4 

is then retrieved into a glovebag above the tank, the sampler body removed from the sampler and placed 5 

into a jar which is placed in a shipping container for transportation to a laboratory for analysis. 6 

 7 

 8 

Sources: RPP-26253, Tank Waste Sampler Selection Criteria and Hierarchy and RPP-PLAN-63150, Catch Tank 241-C-301 Sampling and 9 
Analysis Plan. 10 

Figure A-31. Conceptual Model of a Modified Finger Trap Sampler  11 

A3.4.11 Downhole Geophysical Logging 12 

Boreholes will be geophysically logged with the high-resolution, spectral gamma ray logging system to 13 

determine the vertical distribution and concentration of gamma-emitting radionuclides. Soil moisture will 14 

be determined using a neutron logging tool. Passive neutron logs may be collected on a case-by-case 15 

basis if the gamma spectroscopy log or process history indicate that fissile materials (e.g., plutonium) 16 

may be present. The boreholes will be logged before the casing is telescoped and before the borehole is 17 

decommissioned. The starting point for logging will be recorded, usually at the ground surface or the top 18 

of the casing. In accordance with WAC 173-160, boreholes will be decommissioned with DOE-RL and 19 

Ecology approval after downhole geophysical logging and sampling are completed. 20 

DPTs will be geophysically logged using either a slim-hole spectral gamma ray logging system or a gross 21 

gamma logging system. Soil moisture will be determined using a neutron logging tool. Passive neutron 22 

logs may be collected on a case-by-case basis if the gamma log or process history indicate the likely 23 

presence of plutonium. 24 

A3.4.12 Surface Surveys 25 

Surface surveys (i.e., contaminant detection and geophysical surveys) will be used at selected locations to 26 

address the objectives identified in Section A3.3.1. 27 
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A3.4.13 Field Screening 1 

Field screening provides alpha and beta/gamma, in situ gamma, XRF, and organic vapor monitoring data. 2 

The data will be used to support sampling and analysis efforts and inform judgmental sampling depths. 3 

Generally, cuttings from waste site penetrations, trenches, and test pits will be field screened for 4 

contamination. Screening will be conducted visually and with field instruments by qualified personnel 5 

following established sampling practices, procedures, and requirements. The field measurements will be 6 

recorded, noting the sample depth and the instrument reading. Measurements will be relayed daily to the 7 

field geologist for inclusion in the field logbook or operation records, as applicable.  8 

Alpha and beta/gamma data collection in the field will also be used as needed to support sampling and 9 

analysis efforts. Radiological screening will be performed by the RCT or other qualified personnel. The 10 

RCT will record field measurements, noting the depth of the sample and the elevated instrument reading. 11 

Elevated measurements will be relayed to the field geologist for daily inclusion in the field activity report 12 

or operational records, as applicable. 13 

The following information will be provided to field personnel performing work in support of this SAP: 14 

 Instructions to RCTs on the methods required to measure sample activity and media for gamma, 15 

alpha, and/or beta emissions, as appropriate. 16 

 Information regarding the portable radiological field instrumentation including: a physical description 17 

of the instruments, radiation and energy response characteristics, calibration/maintenance and 18 

performance testing descriptions, and the application/operation of the instrument. These instruments 19 

are commonly used on the Hanford Site to obtain measurements of removable surface contamination 20 

measurements and direct measurements of the total surface contamination. 21 

 Instructions regarding the minimum requirements for documenting radiological controls information 22 

in accordance with 10 CFR 835, “Occupational Radiation Protection.” 23 

 Instructions for managing the identification, creation, review, approval, storage, transfer, and retrieval 24 

of radiological information. 25 

 The minimum standards and practices necessary for preparing, performing, and retaining radiological 26 

related information. 27 

 The requirements associated with preparing and transporting regulated material. 28 

 Daily reports of radiological surveys and measurements collected during conduct of field 29 

investigation activities. Data will be cross referenced between laboratory analytical data and radiation 30 

measurements to facilitate interpreting the investigation results. 31 

A3.4.14 Well Construction and Geophysical Logging 32 

Well drilling and construction will be performed in accordance with WAC 173-160. One well will be 33 

drilled to the base of the unconfined aquifer (i.e., top of basalt) approximately 127 m (417 ft) bgs and 34 

backfilled to completion depth. Backfilling will be performed with bentonite or grout with sand at the 35 

base of the end cap. The well will be constructed as a 10.2 cm (4 in.) diameter monitoring well with either 36 

stainless-steel or PVC casing and screens and based on the groundwater monitoring well design. 37 

Figure A-32 shows the generic well design for a shallow groundwater monitoring well. 38 
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 1 

Figure A-32. Preliminary Generic Groundwater Monitoring Well Design 2 

A3.4.14.1 Geologic Soil Logging 3 

Geologic logging is a system of recording and documenting lithology and stratigraphic relationships of 4 

geologic materials encountered during borehole drilling operations. Soil samples shall be logged 5 

throughout the borehole by the field geologist and shall be performed according to contractor procedures. 6 

The log shall also be reviewed and approved by a geologist that has not completed the log. The field 7 

geologist will collect drill cuttings every 1.5 m (5 ft) and at changes in lithology from surface-to-total 8 

depth for storage. Archive samples will be collected, and representative interval samples will be saved in 9 
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chip trays. If representative samples cannot be collected, notes describing the condition of the samples 1 

will be entered into the field geologist’s log. 2 

Records generated during geologic logging shall be managed according to applicable procedures. 3 

A3.4.14.2 Radiological and Industrial Hygiene Field Screening 4 

Field screening (radiological and industrial hygiene) will be performed by the radiological control 5 

technician, industrial hygiene technician, and other qualified personnel in accordance with approved 6 

methods and procedures. The radiological control and industrial hygiene technicians will record field 7 

measurements, noting the depth of the sample and the instrument reading. Field measurements will be 8 

communicated to the field geologist. 9 

A3.4.14.3 Geophysical Logging 10 

Boreholes will be logged with the high-resolution spectral gamma logging system and neutron moisture 11 

logging system to determine the vertical distribution and concentration of gamma-emitting radionuclides, 12 

soil moisture variations, and borehole lithology changes. Neutron data will be converted from counts to 13 

volumetric moisture to provide quantitative moisture data in the vadose zone. The boreholes will be 14 

logged with the high resolution spectral gamma logging system and neutron moisture logging system 15 

before downsizing each temporary casing string and/or once total drill depth is reached.  16 

After well construction is complete, the neutron moisture log may also be run to collect data for a possible 17 

future evaluation of the annular seal. Only the vadose zone (surface to groundwater) section of the 18 

installation will be logged after well completion. 19 

A3.4.14.4 Well Development 20 

The objectives of well development are to settle the filter pack, prevent uncontrolled infiltration of fines, 21 

and ensure communication of the well with the surrounding formation. Well development will be 22 

conducted during well construction and final development after the wells are completed. Initial 23 

development will be performed during well construction in conjunction with placement of the filter pack, 24 

with the use of a dual surge block to both settle the filter pack and to develop communication across the 25 

borehole wall.  26 

After well completion, final development will be performed using the mechanical pumping (over 27 

pumping) method. Final well development with a submersible pump will occur after the fines are 28 

removed. Fines that settle to the bottom of the well are typically removed with a bailer or sand pump. If 29 

the saturated screened interval is greater than 6.1 m (20 ft) in length, the development pump intake shall 30 

be placed at two equally spaced intervals along the length of the screen to adequately develop the 31 

screened interval. The upper and lower intervals can be pumped at up to 132 L/min (35 gal/min).  32 

During final well development, water samples will be screened in the field for analysis of turbidity, 33 

temperature, pH, and specific conductance using field instruments. Development will continue until the 34 

well produces clear water (less than 5 nephelometric turbidity units) and the temperature, pH, and 35 

conductivity have stabilized (at least three consecutive measurements within 10% of each other). The 36 

field geologist will determine when development is complete.  37 
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A3.4.15 Groundwater Sampling 1 

Water samples will be collected according to the current revision of applicable operating methods. Water 2 

samples are collected after field measurements of purged groundwater have stabilized: 3 

 pH – two consecutive measurements agree within 0.2 pH units  4 

 Temperature – two consecutive measurements agree within 0.2°C (32.4°F) 5 

 Conductivity – two consecutive measurements agree within 10% of each other 6 

 Turbidity – less than 5 nephelometric turbidity units prior to sampling (or project scientist’s 7 

recommendation) 8 

Groundwater sample collection follows the EPA recommended sequence as follows:  9 

1. Unfiltered volatile organics  10 

2. Unfiltered total organic halogens  11 

3. Unfiltered total organic carbon  12 

4. Unfiltered semivolatile organics  13 

5. Other unfiltered glass containers (i.e., other organics)  14 

6. Other unfiltered samples  15 

7. Filtered samples (in the same order as items 1 through 6) 16 

For certain types of samples, preservatives are required. While the preservative may be added to the 17 

collection bottles before their use in the field, it is allowable to add the preservative at the sampling 18 

vehicle immediately after collection. Samples may require filtering in the field, as noted on the chain-of-19 

custody forms. The basis for filtering is provided under provision 1(ii) and (iii) of the CCN-0073719, 20 

“Field-Filtering of Ground Water Samples Prior to Laboratory Analysis.” Filtering is allowed if 21 

performed in the field with all practicable measures taken to avoid exposing the groundwater sample to 22 

the ambient air before filtering and due to natural background concentrations of hazardous substances in 23 

the aquifer and because unfiltered samples would not provide a representative measure of groundwater 24 

quality. 25 

To ensure sample and data usability, the sampling associated with this SAP will be performed according 26 

to HASQARD (DOE/RL-96-68) pertaining to sample collection, collection equipment, and sample 27 

handling.  28 

Suggested sample preservation, and holding time requirements are specified in Table A-13 for 29 

groundwater samples. These requirements are in accordance with the analytical method specified. The 30 

final container type and volumes will be identified on the SAF and chain-of-custody form. This SAP 31 

defines a “sample” as a filled sample bottle for starting the clock for holding time restrictions.  32 

Holding time is the elapsed time period between sample collection and analysis. Exceeding required 33 

holding times could result in changes in constituent concentrations due to volatilization, decomposition, 34 

or other chemical alterations. Required holding times depend on the analytical method, as specified for 35 

appropriate EPA methods (EPA-600/4-79-020; SW-846). 36 
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Three traditional types of environmental grade sampling pumps (i.e., Grundfos®, Hydrostar®, and 1 

submersible electrical pumps) are used for groundwater sampling on the Hanford Site.  2 

Low purge-volume sampling methodology for the collection of groundwater samples is also being 3 

implemented at the Hanford Site. Low-flow purging and sampling uses a low purge volume, adjustable 4 

rate bladder pump with flow rates typically on the order of 0.1 to 0.5 L/min (0.26 to 0.13 gal/min). This 5 

methodology is intended to minimize excessive movement of water from the soil formation into the well. 6 

The objective is to pump in a manner that minimizes stress (drawdown) to the system. Purge volumes for 7 

wells using low purge bladder pumps are determined on a well-specific basis based on drawdown, 8 

pumping rate, pump and sample line volume, and volume required to obtain stable field conditions prior 9 

to collecting samples. Soil and groundwater samples shall be collected according to applicable 10 

procedures. 11 

A3.5 Decontamination of Sampling Equipment 12 

Sampling equipment will be decontaminated using approved sampling equipment decontamination 13 

methods. To prevent potential sample contamination, care will be taken to use decontaminated or 14 

disposable equipment for each sampling activity.  15 

Special care will be taken to avoid the following common ways that cross contamination or background 16 

contamination may compromise samples: 17 

 Improperly storing or transporting sampling equipment and sample containers 18 

 Placing sampling gear or bottles on or near potentially contaminated materials 19 

(e.g., uncovered ground) 20 

 Handling bottles or equipment with dirty hands or gloves 21 

 Improperly decontaminating equipment before sampling or between sampling events 22 

Decontamination of nondisposable sampling equipment requires high-purity water in each step. 23 

In general, three rinse cycles are performed to decontaminate sampling equipment: a detergent rinse, 24 

an acid rinse, and a water rinse. During the detergent rinse, the equipment is washed in a phosphate-free 25 

detergent solution, followed by rinsing with high-purity water in three sequential containers. After the 26 

third high-purity water rinse, stainless-steel or glass equipment is rinsed in 1M nitric acid solution 27 

(pH less than 2). The equipment is then rinsed with high-purity water in three sequential containers (the 28 

high-purity water rinses following the acid rinse are in containers not used for the detergent rinse). 29 

Following the final high-purity water rinse, equipment is rinsed in hexane and placed on a rack to dry. 30 

Air-dried equipment that is not metal or glass is loaded into a 50ºC (122°F) drying oven, while metal or 31 

glass items are placed in a 100°C (212°F) drying oven. Once the items reach these temperatures, they are 32 

baked for 20 minutes and then cooled. The equipment is removed from the oven using surgeon’s gloves 33 

and wrapped in clean, unused aluminum foil. The wrapped equipment is stored in a custody-locked, 34 

controlled access area. 35 

At a minimum, the drill rig derrick, all downhole equipment, and temporary casings will be field 36 

decontaminated (e.g., high pressure and temperature wash) before mobilization and demobilization at 37 

each drilling location. If core barrel equipment is used to collect samples, the drive head will be swapped 38 

                                                      
® Grundfos is a registered trademark of Grundfos Holding, Bjerringbro, Denmark. 
® Hydrostar is a registered trademark KYB Corporation, Tokyo, Japan. 
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out with a clean replacement. Groundwater sampling pumps that are not permanently installed will be 1 

decontaminated prior to sampling.  2 

A3.6 Documentation of Field Activities 3 

Logbooks and data forms are required for field sampling activities and will be used in accordance with 4 

HASQARD requirements (DOE/RL-96-68). A logbook must be identified with a unique project name 5 

and number. Only authorized persons may make logbook entries. Logbook entries will be reviewed by the 6 

FWS, cognizant scientist/engineer, or another responsible manager and the review will be documented 7 

with their signature and the date. Logbooks will be permanently bound, waterproof, and ruled with 8 

sequentially numbered pages. Pages may not be removed from logbooks for any reason, and logbook 9 

entries will be made in indelible ink. Corrections will be made by marking through erroneous entries with 10 

a single line, entering the correct data or information, and initialing and dating the changes. 11 

Data forms may be used to collect field information but must follow the logbook requirements, and the 12 

data forms must be referenced in the logbooks.  13 

A summary of information recorded in logbooks or on data forms is as follows: 14 

 Day and date; task start and end time; weather conditions; and names, titles, and organizations of 15 

personnel performing the task. 16 

 Purpose of visit to the task area. 17 

 Site activities in specific detail (e.g., maps, and drawings) or the data forms used to record such 18 

information (e.g., soil boring log or well completion log). Also, details about field tests that were 19 

conducted, reference to any forms that were used, other data records, and methods followed when in 20 

conducting the activity. 21 

 Details of field calibrations and surveys that were conducted. Reference any forms used, other data 22 

records, and the methods followed when performing the calibrations and data collection. 23 

 Details of samples collected and the preparation of SPLITS, duplicates, MSs, or MBs. Reference the 24 

methods used for sample collection or preparation; list the sample locations, types, labels or tag 25 

numbers, identification numbers, containers and volume, preservation methods, packaging, 26 

chain-of-custody form numbers, and analytical request form numbers pertinent to each sample or 27 

sample set; and note the time and the name of the individual to whom custody of samples 28 

was transferred. 29 

 Time, equipment type, serial or identification number, and methods followed for decontaminations 30 

and equipment maintenance performed. Reference the page number(s) of any logbook where detailed 31 

information is recorded. 32 

 Any equipment failures or breakdowns that occurred, with a brief description of repairs 33 

or replacements. 34 

A3.6.1 Corrective Actions and Deviations for Sampling Activities 35 

The OU project manager, FWS, appropriate field crew supervisors, and SMR personnel must document 36 

deviations from protocols, issues pertaining to sample collection, chain-of-custody forms, target analytes, 37 
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contaminants, sample transport, or noncompliant monitoring. Examples of deviations include samples not 1 

collected due to field conditions. 2 

As appropriate, such deviations or issues will be documented (e.g., in the field logbook) in accordance 3 

with internal corrective action methods. The OU project manager, FWS, field crew supervisors, or SMR 4 

personnel will be responsible for communicating field corrective action requirements and for ensuring 5 

corrective actions are applied to field activities as soon as practical.  6 

Changes in sample activities that require notification, approval, and documentation will be performed as 7 

specified in Table A-5. 8 

A3.7 Calibration of Field Equipment 9 

Onsite environmental instruments are calibrated in accordance with the manufacturer’s operating 10 

instructions, internal work requirements and processes, and field instructions that provide direction for 11 

equipment calibration or verification of accuracy by analytical methods. Calibration records shall include 12 

the raw calibration data, identification of the standards used, associated reports, dates of analysis, and 13 

analyst’s name or initials. The results from all instrument calibration activities are recorded in accordance 14 

with HASQARD requirements (DOE/RL-96-68).  15 

Field instrument calibration and QA checks will be performed as follows: 16 

 Prior to initial use of a field analytical measurement system. 17 

 At the frequency recommended by the manufacturer, standard methods, or as required by regulations. 18 

 Upon failure to meet specified QC criteria. 19 

 Calibration of radiological field instruments on the Hanford Site is performed by the Mission Support 20 

Alliance prime contractor, as specified by their calibration program. 21 

 Daily calibration checks will be performed and documented for each instrument used. The checks will 22 

be made on standard materials that are sufficiently similar to the matrix under consideration for direct 23 

data comparison. Analysis times will be sufficient to establish detection efficiency and resolution. 24 

 Using standards for calibration that are traceable to a nationally recognized standard agency source or 25 

measurement system. Manufacturer’s recommendations for storage and handling of standards (if any) 26 

will be followed. Expired standards will not be used for calibration. 27 

A3.8 Sample Handling 28 

Sample handling and transfer will be in accordance with established methods to preclude loss of identity, 29 

damage, deterioration, and loss of sample. Custody seals or custody tape will be used to verify that 30 

sample integrity was maintained during sample transport. The custody seal will be inscribed with the 31 

sampler’s initials and date. If during the chain-of-custody process, it is discovered that the custody tape 32 

has been tampered with or broken the sample bottle, the sample will be analyzed but the results will 33 
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include a flag indicating that custody was broken. If the custody tape has been tampered with or broken 1 

on the cooler the sample custodian shall note this on the sample receiving documentation.   2 

A sampling and analytical database is used to track samples from the point of collection through the 3 

laboratory analysis process. 4 

A3.8.1 Containers 5 

Samples shall be collected, where and when appropriate, in break-resistant containers. The field sample 6 

collection records shall indicate the lot number of the bottles used in sample collection. 7 

When commercially precleaned containers are used for sample collection, lot identification shall be 8 

retained for documentation. 9 

Containers shall be capped and stored in an environment that minimizes the possibility of sample 10 

container contamination. If contamination of the stored sample containers occurs, corrective actions shall 11 

be implemented to prevent reoccurrences. Contaminated sample containers cannot be used for a sampling 12 

event. Container sizes may vary depending on laboratory-specific volumes or requirements for meeting 13 

analytical detection limits. Container types and sample volumes are identified on the 14 

chain-of-custody form. 15 

When LEXAN liners are used as sample containers, the ends of the liner segment will be sealed with 16 

snug-fitting plastic endcaps and taped around the lips of the caps. The endcaps will be further secured 17 

with evidence tape and labeled to be delivered intact for laboratory testing. Field data will be evaluated to 18 

select intervals for analysis and the laboratory will be advised accordingly. 19 

If required, the Radiological Control organization will measure both the contamination levels and dose 20 

rates associated with filled sample containers. This information and other pertinent data will be used to 21 

select proper packaging, marking, labeling, and shipping materials and to verify that the sample can be 22 

received by the analytical laboratory in accordance with the laboratory’s radioactivity acceptance criteria. 23 

If the dose rate on the outside of a sample container or the curie content exceeds levels acceptable by an 24 

offsite laboratory, the FWS (in consultation with the SMR organization), can send smaller sample 25 

volumes to the laboratory. 26 

A3.8.2 Container Labeling 27 

Each sample is identified by affixing a standardized label or tag to the container. This label or tag shall 28 

include the sample identification number. The label shall identify or provide reference to associate the 29 

sample with the date and time of collection, preservative used (if any), analyses required, and the 30 

collector’s name or initials. Labels or tags may be preprinted or handwritten in indelible or 31 

waterproof ink. 32 

A3.8.3 Sample Custody 33 

Sample custody will be maintained in accordance with existing protocols to ensure that sample integrity is 34 

maintained throughout the analytical process. Chain-of-custody protocols will be followed throughout 35 

sample collection, transfer, analysis, and disposal to ensure that sample integrity is maintained. 36 

A chain-of-custody record will be initiated in the field at the time of sampling and will accompany each 37 

set of samples shipped to any laboratory. 38 

Shipping requirements will determine how sample shipping containers are prepared for shipment. 39 

The analyses requested for each sample will be indicated on the accompanying chain-of-custody form. 40 

Each time the responsibility for the sample custody changes, the new and previous custodians will sign 41 
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the record, also noting the date and time. The field sampling team will make a copy of the signed record 1 

before sample shipment and transmit the copy to SMR. 2 

The following information is required on a completed chain-of-custody form: 3 

 Project name 4 

 Collectors’ names 5 

 Unique sample identification numbers 6 

 Date, time, and location (or traceable reference thereto) of sample collection 7 

 Matrix 8 

 Preservatives 9 

 Chain-of-possession information (i.e., signatures and printed names of each individual involved in the 10 

transfer of sample custody and storage locations, and dates/times of receipt and relinquishment)  11 

 Requested analyses (or reference thereto) 12 

 Number of sample containers per unique sample identification number 13 

 Shipped-to information (i.e., analytical laboratory performing the analysis) 14 

Samplers should note any anomalies with the samples. If anomalies are found, samplers should inform the 15 

SMR group so special direction for analysis can be provided to the laboratory if deemed necessary. 16 

A3.8.4 Sample Transportation 17 

Packaging and transportation instructions shall comply with applicable transportation regulations and 18 

DOE requirements. Regulations for classifying, describing, packaging, marking, labeling, and 19 

transporting hazardous materials, hazardous substances, and hazardous wastes are enforced by the 20 

U.S. Department of Transportation (DOT) as described in 49 CFR 171, “Transportation,” “General 21 

Information, Regulations, and Definitions,” through 177, “Carriage by Public Highway.”2 Carrier-specific 22 

requirements defined in the current edition of International Air Transportation Association (IATA), 2013, 23 

Dangerous Goods Regulations shall also be used when preparing sample shipments for air 24 

freight providers. 25 

Samples containing hazardous constituents above regulated amounts shall be considered hazardous 26 

material in transportation and transported according to DOT/IATA requirements. If the sample material 27 

is known or can be identified, then it will be packaged, marked, labeled, and shipped according to the 28 

specific instructions for that material. Appropriate laboratory notifications will be made, if necessary, 29 

through the SMR project coordinator. 30 

Materials are classified by DOT/IATA as radioactive when the isotope specific activity concentration and 31 

the exempt consignment limits described in 49 CFR 173, “Shippers—General Requirements for 32 

Shipments and Packagings,” are exceeded. Samples shall be screened or relevant historical data will be 33 

used to determine if these values are exceeded. When screening or historical data indicate samples are 34 

                                                      
2 Transportation regulations 49 CFR 174, “Carriage by Rail,” and 49 CFR 176, “Carriage by Vessel,” are not 

applicable, as these two transportation methods are not used. 
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radioactive, they shall be properly classified, described, packaged, marked, labeled, and transported 1 

according to DOT/IATA requirements. 2 

Prior to shipping radioactive samples to the laboratory, the organization responsible for shipping shall 3 

notify the laboratory of the approximate number of and radiological levels of the samples. The laboratory 4 

is responsible for ensuring that applicable license limits are not exceeded. Prior to sample receipt, the 5 

laboratory shall provide SMR with written acceptance of the samples with elevated radioactive 6 

contamination or dose. 7 

A4 Management of Waste 8 

Waste materials will be generated during sample collection, processing, and subsampling activities. The 9 

method for identifying, storing, and dispositioning the hazardous, radioactive, or mixed waste 10 

materials and unused samples (including unexpected waste) generated by sampling activities will be 11 

managed in accordance with the applicable waste control plan and must be characterized in accordance 12 

with DOE/RL-2011-41, Hanford Site Strategy for Management of Investigation Derived Waste; 13 

DOE/RL-2009-39, Investigation-Derived Waste Purgewater Management Action Memorandum; 14 

and DOE/RL-2009-80, Investigation Derived Waste Purgewater Management Work Plan.  15 

Purgewater will be sent to the modular storage units. If purgewater cannot be sent to the modular storage 16 

units, it may be sent to the 200 West Pump and Treat System if feed stream acceptance criteria can be 17 

met. Small amounts of liquid waste can also be sent to the Environmental Restoration Disposal Facility if 18 

the waste is stabilized. If additional treatment for stabilization is necessary, treatment options will be 19 

evaluated based on characteristics of the waste. If treatment options are not available, the waste may be 20 

managed at an appropriate onsite facility (i.e., Solid Waste Operations Complex) until an appropriate 21 

offsite disposal facility is identified and approved. 22 

Packaging and labeling during waste storage and transportation will meet applicable substantive federal 23 

and/or state requirements. Waste materials requiring collection will be placed in containers appropriate 24 

for the material and the receiving facility in accordance with the applicable requirements document and 25 

applicable substantive federal and/or state requirements. 26 

Offsite analytical laboratories are responsible for the disposal of unused sample quantities and wastes 27 

generated during analytical processes, unless otherwise directed. 28 

A5 Health and Safety 29 

DOE has established the hazardous waste operations safety and health program pursuant to the 30 

Price-Anderson Amendments Act of 1988 to ensure the safety and health of workers involved in 31 

mixed-waste site activities. The program was developed to comply with the requirements of 10 CFR 851, 32 

“Worker Safety and Health Program,” which incorporates the standards of 29 CFR 1910.120, 33 

“Occupational Safety and Health Standards,” “Hazardous Waste Operations and Emergency Response”; 34 

10 CFR 830, “Nuclear Safety Management”; and 10 CFR 835. The health and safety program defines the 35 

chemical, radiological, and physical hazards, and it specifies the controls and requirements for daily work 36 

activities on the overall Hanford Site. Personnel training; control of industrial safety and radiological 37 

hazards; personal protective equipment; site control; and general emergency response to spills, fire, 38 
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accidents, injury, site visitors, and incident reporting are governed by the health and safety program. 1 

Site-specific health and safety plans will be used to supplement the general health and safety plan. 2 
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B 200-CP-1 Operable Unit Plate Map 1 

This appendix provides a detailed plate map (Figure B-1) showing the 200-CP-1 Operable Unit. The plate 2 

map includes the Plutonium Uranium Extraction (PUREX) Complex and 200-CP-1 waste sites. A second 3 

plate map (Figure B-2) shows planned sampling locations for the 200-CP-1 Operable Unit. 4 

  5 
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Figure B-1. 200-CP-1 OU Waste Site and PUREX Complex Map 
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Figure B-2. Proposed 200-CP-1 Sampling Locations 
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C1 Introduction 1 

This appendix presents scoping information for the 200-CP-1 Operable Unit (OU) Comprehensive 2 

Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) remedial investigation 3 

(RI)/feasibility study (FS) process. The 200-CP-1 OU is located in the eastern portion of the Central Plateau 4 

Inner Area, and includes solid and liquid waste handling and disposal sites (e.g., cribs, trenches, french 5 

drains, and reverse wells); inactive buried process sewers and related components (e.g., diversion boxes, 6 

catch tanks, and neutralization tanks); other facility features (e.g., septic system); contaminated soil 7 

resulting from planned releases; and contaminated soil or material from unplanned releases (UPRs). The 8 

following describes this appendix’s organization and content: 9 

 Chapters C1 and C2 introduce this appendix and describe the purpose of this appendix. 10 

 Chapter C3 describes the RI/FS scoping process methodology and key references used.  11 

 Chapter C4 identifies waste streams and waste inventories relevant to the 200-CP-1 OU waste sites. 12 

Information in this chapter supports the waste stream discussions provided in the individual scoping 13 

summaries (Chapter C7). 14 

 Chapter C5 provides alphanumeric listings of the 200-CP-1 OU waste sites and a description of the 15 

various waste site types associated with the 200-CP-1 OU. 16 

 Chapter C6 presents the initial data quality objective (DQO) evaluation approach and DQO 17 

evaluation summary tables. 18 

 Chapter C7 presents the individual scoping summaries for the 200-CP-1 OU waste sites. Scoping 19 

summaries for a subset of the 200-CP-1 OU sites were previously developed under the 200-EA-1 OU 20 

and 200-IS-1 OU work plan efforts prior to these sites being transferred into the 200-CP-1 OU. The 21 

scoping summaries for former 200-EA-1 OU sites were presented in SGW-60540, 200-EA-1 22 

Operable Unit Scoping. The scoping summaries for former 200-IS-1 OU sites were presented in 23 

SGW-59881, 200-IS-1 Operable Unit Scoping. The scoping summaries developed for those two 24 

documents were reviewed and updated prior to incorporation in this work plan appendix. All scoping 25 

summaries are the product of the scoping process described in Chapter C3. 26 

 Chapter C8 provides a list of references used in the development of the waste site scoping 27 

summaries and DQO evaluation. 28 

Detailed information on the 200-CP-1 OU environmental setting, regulatory processes, and other relevant 29 

information is provided in the chapters of this RI/FS work plan.  30 

C2 Purpose 31 

This appendix provides relevant information and the current understanding of the 200-CP-1 OU waste 32 

sites. The scoping summaries support the 200-CP-1 OU waste site DQO evaluation, data gap 33 

identification, and decision making during the 200-CP-1 OU RI/FS process.  34 
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C3 Waste Site Scoping Process 1 

This chapter provides relevant information and the current understanding of 200-CP-1 OU waste sites. 2 

The scoping summaries support 200-CP-1 OU initial DQO evaluations, data gap identification, and 3 

decision making during the 200-CP-1 OU RI/FS process. The following explains the scoping process for 4 

the waste sites listed in Chapter C5: 5 

1. Reference identification and review: The CH2M HILL Plateau Remediation Company (CHPRC) 6 

200-CP-1 OU project team identified and reviewed references and engineering drawings spanning 7 

over 70 years to obtain the most relevant waste site information. The team reviewed key references 8 

about operational processes, Central Plateau geographic areas, and multiple waste sites to identify 9 

related waste sites and additional reference materials. Waste Information Data System (WIDS) 10 

general summary reports (GSRs) were reviewed for an initial list of site-specific references 11 

(e.g., engineering drawings and radiological survey reports). Relevant daily and monthly operation 12 

reports, engineering drawings of nearby sites, and early Hanford Site operation source documents 13 

were reviewed to verify pertinent waste site details. Site-specific references used to develop the 14 

scoping summaries are located in the WIDS library. 15 

When reviewing references, the project team identified operational dates, physical waste site details 16 

(e.g., construction materials and dimensions), documented or suspected UPRs, site-specific 17 

characterization and survey data, waste streams and discharge volumes, and uncertainties potentially 18 

significant to project decision making (e.g., locations, dimensions, and operational timeframes).  19 

2. Existing data evaluation: Many 200-CP-1 OU waste sites were previously investigated and 20 

evaluated pursuant to CERCLA or Resource Conservation and Recovery Act of 1976 (RCRA). 21 

Information from these previous efforts was further evaluated during 200-EA-1 OU and 22 

200-CP-1 OU scoping to identify potential contaminant nature and extent.  23 

3. Scoping summary development: All relevant waste site information and cross-section depictions of 24 

existing data were compiled into the Chapter C7 scoping summary format. Incorrect or conflicting 25 

information about waste sites was eliminated. Where conflicting information could not be resolved, 26 

the scoping summary describes the uncertainty for consideration in the evaluation process. The 27 

project team included in the scoping summaries only verifiable information representing the best 28 

available understanding of waste site conditions.  29 

4. WIDS coordination and interface: The CHPRC 200-CP-1 OU project team provided WIDS with 30 

the final scoping summaries and supporting references so that WIDS GSRs and geographic 31 

information system (GIS) data could be updated, as appropriate, and scoping summary references 32 

could be saved in the WIDS library.  33 

The following key references provided overarching information during waste site scoping.  34 

 ARH-2155, Radioactive Liquid Waste Disposal Facilities 200 West Area 35 

 ARH-ST-156, Evaluation of Scintillation Probe Profiles From 200 Area Crib monitoring Wells  36 

 DOE/RL-92-04, PUREX Source Aggregate Area Management Study Report 37 

 HNF-1744, Radionuclide Inventories of Liquid Waste Disposal Sites on the Hanford Site  38 

 PNL-6456, Hazard Ranking System Evaluation of CERCLA Inactive Waste Sites at Hanford, 39 

Volumes I, II, and III 40 
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 PNNL-11800, Composite Analysis for Low-Level Waste Disposal in the 200 Area Plateau of the 1 

Hanford Site 2 

 PNNL-11800 Addendum 1, Addendum to Composite Analysis for Low-Level Waste Disposal in the 3 

200 Area Plateau of the Hanford Site 4 

 PNNL-15829, Inventory Data Package for Hanford Assessments  5 

 RHO-CD-673, Handbook 200 Area Waste Sites, Volumes I-III 6 

 SD-BWI-DP-061, A Hydrochemical Data Base for The Hanford Site, Washington  7 

 SGW-39648, Summary Report: Direct Push Technology Boreholes for Geophysical Logging, 8 

200-IS-I Operable Unit, FY 2008 9 

 WHC-EP-0037, Data Compilation: Iodine-129 in Hanford Groundwater  10 

The following references provided information for the PUREX Tunnels scoping: 11 

 18-AMRP-0106, “Response to Notice of Deficiency for the Plutonium Uranium Extraction (PUREX) 12 

Storage Tunnels, Operating Unit Group 2 Class Three Permit Modification Request” 13 

 CHPRC-03364, PUREX Tunnel 1 Engineering Evaluation 14 

 CHPRC-03365, PUREX Tunnel 2 Engineering Evaluation 15 

 CHPRC-04412, Physical Condition of PUREX Storage Tunnels Post Stabilization 16 

 CP-14977, Plutonium Uranium Extraction Facility Documented Safety Analysis 17 

 CP-61786, Inventory Data Package for the Hanford Site Composite Analysis 18 

 DOE/EIS-0391, Final Tank Closure & Waste Management Environmental Impact Statement, 19 

Appendix S, “Waste Inventories for Cumulative Impact Analyses” 20 

 HNF-62216, PUREX Storage Tunnels Inventory 21 

 HW-31000, PUREX Technical Manual 22 

 RHO-MA-116, PUREX Technical Manual 23 

 WA7890008967, Hanford Facility Resource Conservation and Recovery Act Permit, Dangerous 24 

Waste Portion, Revision 8C, for the Treatment, Storage, and Disposal of Dangerous Waste, Closure 25 

Unit Group 25, PUREX Storage Tunnels 26 

 WHC-IP-0977, Estimation of PUREX Equipment and Materials that are Candidates for Removal and 27 

Waste Processing During PUREX Plant Closure 28 

C4 200-CP-1 OU Waste Streams, Liquid Pore Volumes, and Waste Site Inventory 29 

Chapter 4 of SGW-59881 presents summary information supporting the scoping summary waste stream 30 

discussions. It identifies the 200-CP-1 OU waste streams and their associated constituents in order to 31 

support contaminants of potential concern identification, risk characterization, and cleanup selection. 32 

Table C-1 presents the calculations to estimate the liquid pore volumes discharged to the soil column 33 

underlying the 200-CP-1 OU waste sites with known or estimated volumes of liquid discharge. 34 
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The methodology described in ECF-200EA1-17-0066, Pore Volume Calculation – 200-EA-1 Operable 1 

Unit Liquid Waste Disposal Sites, was used to calculate the 200-CP-1 OU waste site pore volumes. This 2 

calculation is one of several lines of evidence used to support the 200-CP-1 OU waste site initial 3 

evaluation. Specifically, the results support the evaluation of the relative depth of potential vadose zone 4 

contamination and the potential for groundwater impacts. 5 

Table C-2 presents the calculated radionuclide and chemical inventories that have been estimated for the 6 

200-CP-1 OU liquid waste disposal sites. These inventories were compiled from the following sources: 7 

 DOE/EIS-0391-2012, Tank Closure and Waste Management Environmental Impact Statement for the 8 

Hanford Site (Appendix S, “Waste Inventories for Cumulative Impact Analyses”) 9 

 ECF-HANFORD-17-0079, Hanford Soil Inventory Model (SIM-v2) Calculated Radionuclide 10 

Inventory of Direct Liquid Discharges to Soil in the Hanford Site's 200 Areas 11 

 RPP-26744, Hanford Soil Inventory, Rev. 1 12 
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Table C-1. 200-CP-1 OU Waste Site Pore Volume Calculations 

Waste Site Site Type 

Volume Discharged Waste Site 

Bottom 

Footprint  

(ft2) 

Adjusted 

Footprint  

(ft2)a 

Footprint 

Reference 

Document 

Waste Site 

Bottom 

Depth  

(ft, bgs) 

Ground 

Surface 

Elevation  

(ft) 

Groundwater 

Well 

Groundwater 

Elevation  

(ft) 

Depth to 

Groundwater 

(ft, bgs) 

Distance from 

Bottom of 

Waste Site to 

Groundwater 

(ft)b 

Calculated 

Soil Column 

Pore Volume 

(ft3) 

Calculated 

Pore 

Volume(s) 

Disposed to 

Waste Site 

Volume 

(L) 

Volume  

(gal) 

volume  

(ft3) 

Volume Reference 

Document 

200-E-67 Unplanned Release ~19,000 to 

42,000 

~5,000 to 

11,000 

~670 to 

1,500 

DOE/RL-95-82, Rev. 3c 113 113 Scoping Summary 30 708 299-E24-21 399.4 309 279 9,400 0.07 to 0.2 

200-E-68 Reverse Injection Well 3,200,000 860,000 110,000 DOE-RL-95-82, Rev. 0d 7.1 25 Scoping Summary 6 708 299-E24-21 399.4 309 303 2,300 48 

216-A-2 Crib 230,000 61,000 8,200 PNL-6456 400 400 Scoping Summary 28 711 299-E24-23 399.3 312 284 34,000 0.2 

216-A-4 Crib 6,210,000 1,600,000 210,000 PNL-6456 400 400 Scoping Summary 28 711 299-E24-23 399.3 312 284 34,000 6.2 

216-A-5 Crib 1,630,000,000 431,000,000 57,600,000 PNL-6456 1225 1225 Scoping Summary 32 678 299-E24-21 399.4 279 247 91,000 630 

216-A-11 French Drain 100,000 26,000 3,500 PNL-6456 4.9 25 Scoping Summary 30 708 299-E24-23 399.3 309 279 2,100 1.7 

216-A-12 French Drain 100,000 26,000 3,500 PNL-6456 4.9 25 Scoping Summary 33 708 299-E24-21 399.4 309 276 2,100 1.7 

216-A-13 French Drain 10,000 2,600 350 PNL-6456 7.1 25 Scoping Summary 18 708 299-E24-21 399.4 309 291 2,200 0.2 

216-A-14 French Drain 1,000 264 35 PNL-6456 4.9 25 Scoping Summary 29 708 299-E24-21 399.4 309 280 2,100 0.02 

216-A-15 French Drain 10,000,000 2,600,000 350,000 PNL-6456 22.3 25 Scoping Summary 33.5 712 299-E24-21 399.4 313 279 2,100 170 

216-A-21 Crib 77,800,000 21,000,000 2,800,000 PNL-6456 280 280 Scoping Summary 19 711 299-E24-21 399.4 312 293 25,000 110 

216-A-22 Crib 10,000 2,600 350 PNNL-6456 28.3 28.27 Scoping Summary 16 708 299-E24-21 399.4 309 293 2,500 0.1 

216-A-28 French Drain 30,000 7,900 1,100 PNL-6456 79 79 Scoping Summary 11 708 299-E24-21 399.4 309 298 7,000 0.2 

216-A-32 Crib 4,000 to 

246,000 

1,100 to 

69,000 

140 to 

9,200 

PNL-6456 560 560 Scoping Summary 9 701 299-E24-21 399.4 302 293 49,000 0.003 to 0.2 

216-A-35 French Drain 10,000 2,600 350 PNL-6456 18.9 25 Scoping Summary 16 708 299-E24-21 399.4 309 293 2,200 0.2 

UPR-200-

E-39 

Unplanned Release 1,520 400 54 DOE/EIS-0391 650 650 Scoping Summary 0 708 299-E24-21 399.4 309 309 60,000 0.001 

References: DOE/EIS-0391, Final Tank Closure and Waste Management Environmental Impact Statement for the Hanford Site, Richland, Washington (TC & WM EIS). 

DOE/RL-95-82, Rev. 0, Inventory of Miscellaneous Streams. 

DOE/RL-95-82, Rev. 3, Inventory of Miscellaneous Streams. 

PNL-6456, Hazard Ranking System Evaluation of CERCLA Inactive Waste Sites at Hanford (Volume 1 – Evaluation methods and Results, Volume 2 – Engineered-Facility Sites [HISS Data Base], Volume 3 – Unplanned-Release Sites [HISS Data Base]). 

a.  Adjusted footprint value of 25 ft2 used for reverse wells, french drains, and 200-E-303 to compensate for narrow soil column. 

b.  Groundwater elevation of 399.3 from DOE/RL-2016-58, 200-EA-1 Operable Unit Waste Site RCRA Facility Investigation/Corrective Measures Study and Remedial Investigation/Feasibility Study Work Plan, Figure 2-10. 

c.  Volume estimated based on flow rate provided in source (3.5 to 8 gal/min) over release time of 3.75 years. 

d.  Volume estimated based on flow rate in 1995 provided in source (0.04 gal/min) over operational lifetime of 41 years. 

bgs = below ground surface 

OU = operable unit 

 

 1 

  2 
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Table C-2. 200-CP-1 OU Waste Site Inventory 

Constituent Reference 216-A-11 216-A-12 216-A-13 216-A-14 216-A-15 216-A-2 216-A-21 216-A-22 216-A-28 216-A-32 216-A-35 216-A-4 216-A-5 UPR-200-E-39 

Radionuclides (Ci) 

Americium-241  

  

ECF-HANFORD-17-0079 2.00E-10 2.00E-10 1.96E-09 1.96E-10 2.00E-08 1.76E-01 4.61E+00 4.68E-12 0.00E+00 7.86E-10 1.96E-09 5.35E-03 4.30E+01 -- 

DOE/EIS-0391, Appendix S -- -- 1.96E-09 -- 2.00E-08 1.76E-01 4.61E+00 4.68E-12 -- 7.86E-10 1.96E-09 5.35E-03 4.30E+01 3.43E-03 

Carbon-14  ECF-HANFORD-17-0079 3.90E-07 3.90E-07 6.23E-10 6.22E-11 3.90E-05 2.21E-03 0.00E+00 9.13E-09 0.00E+00 2.49E-10 6.22E-10 8.02E-05 9.98E-03 0.00E+00 

DOE/EIS-0391, Appendix S -- -- 6.23E-10 -- 3.90E-05 2.21E-03 -- 9.13E-09 -- 2.49E-10 6.22E-10 8.02E-05 9.98E-03 -- 

Cesium-137  

  

ECF-HANFORD-17-0079 0.00E+00 0.00E+00 6.92E-05 6.91E-06 0.00E+00 1.86E+00 6.37E+01 0.00E+00 0.00E+00 2.77E-05 6.91E-05 4.86E+00 1.16E+01 -- 

DOE/EIS-0391, Appendix S -- -- 6.92E-05 -- -- 1.86E+00 6.37E+01 -- -- 2.77E-05 6.91E-05 4.86E+00 1.16E+01 9.73E-01 

Cobalt-60 ECF-HANFORD-17-0079 0.00E+00 0.00E+00 5.02E-09 5.02E-10 0.00E+00 5.38E-03 7.71E-02 0.00E+00 0.00E+00 2.01E-09 5.02E-09 5.39E-04 5.04E-02 1.65E-04 

Europium-152  ECF-HANFORD-17-0079 0.00E+00 0.00E+00 1.90E-10 1.90E-11 0.00E+00 4.07E-03 9.83E-05 0.00E+00 0.00E+00 7.60E-11 1.90E-10 8.40E-05 4.48E-03 -- 

Europium-154 ECF-HANFORD-17-0079 0.00E+00 0.00E+00 1.54E-08 1.54E-09 0.00E+00 3.02E-01 1.14E-02 0.00E+00 0.00E+00 6.16E-09 1.54E-08 6.03E-03 3.33E-01 -- 

Europium-155  ECF-HANFORD-17-0079 0.00E+00 0.00E+00 8.27E-09 8.26E-10 0.00E+00 1.38E-01 1.44E-05 0.00E+00 0.00E+00 3.31E-09 8.26E-09 2.22E-03 1.52E-01 -- 

Iodine-129 ECF-HANFORD-17-0079 5.51E-09 5.51E-09 3.20E-11 3.19E-12 5.51E-07 1.76E-05 0.00E+00 1.29E-10 0.00E+00 1.28E-11 3.20E-11 0.00E+00 9.63E-01 -- 

DOE/EIS-0391, Appendix S -- -- 3.20E-11 -- 5.51E-07 1.76E-05 -- 1.29E-10 -- 1.28E-11 3.20E-11 -- 9.63E-01 -- 

Neptunium-237  

  

ECF-HANFORD-17-0079 5.69E-08 5.83E-08 6.75E-11 6.74E-12 5.84E-06 6.23E-02 2.37E-02 2.42E-09 0.00E+00 2.70E-11 6.74E-11 3.02E-06 1.31E+00 -- 

DOE/EIS-0391, Appendix S -- -- 6.75E-11 -- 5.84E-06 6.23E-02 2.37E-02 2.42E-09 -- 2.70E-11 6.74E-11 3.02E-06 1.31E+00 8.47E-06 

Nickel-63  ECF-HANFORD-17-0079 0.00E+00 0.00E+00 9.53E-08 9.52E-09 0.00E+00 7.46E-04 0.00E+00 0.00E+00 0.00E+00 3.81E-08 9.52E-08 1.41E-03 2.33E-01 0.00E+00 

Plutonium-238  ECF-HANFORD-17-0079 5.99E-07 5.81E-07 1.13E-10 1.13E-11 5.81E-05 1.95E-01 2.22E-01 7.56E-09 0.00E+00 4.53E-11 1.13E-10 1.23E-01 8.08E-01 -- 

Plutonium-239  

  

ECF-HANFORD-17-0079 1.04E-05 1.04E-05 2.27E-09 2.27E-10 1.04E-03 7.88E+00 4.61E+00 3.06E-07 0.00E+00 9.10E-10 2.27E-09 1.08E+00 3.26E+01 -- 

DOE/EIS-0391, Appendix S -- -- 2.83E-09 -- 1.31E-03 9.47E+00 5.74E+00 3.67E-07 -- 1.13E-09 2.83E-09 1.47E+00 3.91E+01 4.75E-03 

Plutonium-240  ECF-HANFORD-17-0079 2.69E-06 2.65E-06 5.57E-10 5.56E-11 2.65E-04 1.58E+00 1.13E+00 6.14E-08 0.00E+00 2.23E-10 5.57E-10 3.82E-01 6.55E+00 -- 

Strontium-90  ECF-HANFORD-17-0079 2.40E-08 2.40E-08 5.54E-07 5.53E-08 2.40E-06 8.92E-01 6.06E+00 5.63E-10 0.00E+00 2.22E-07 5.53E-07 4.14E+00 3.03E+01 1.12E+00 
 

DOE/EIS-0391, Appendix S -- -- 5.54E-07 -- 2.40E-06 8.92E-01 6.06E+00 5.63E-10 -- 2.22E-07 5.53E-07 4.14E+00 3.03E+01 1.12E+00 

Technetium-99  ECF-HANFORD-17-0079 0.00E+00 0.00E+00 1.67E-08 1.66E-09 0.00E+00 2.70E-02 7.53E-03 4.89E-04 2.48E-03 6.67E-09 1.67E-08 5.72E-01 3.07E-01 6.94E-04 

DOE/EIS-0391, Appendix S -- -- 1.67E-08 -- -- 2.70E-02 7.53E-03 4.89E-04 2.48E-03 6.67E-09 1.67E-08 5.72E-01 3.07E-01 6.90E-04 

Tritium 

(hydrogen-3) 

ECF-HANFORD-17-0079 0.00E+00 0.00E+00 2.72E-08 2.72E-09 0.00E+00 1.40E-03 4.95E+01 7.97E-02 3.66E-01 1.09E-08 2.72E-08 6.45E+01 1.71E+04 1.42E-01 

DOE/EIS-0391, Appendix S -- -- 2.72E-08 -- -- 1.40E-03 4.95E+01 7.97E-02 3.66E-01 1.09E-08 2.72E-08 6.45E+01 1.71E+04 1.43E-01 

Uranium-233  ECF-HANFORD-17-0079 4.45E-10 4.62E-10 4.26E-11 4.25E-12 4.62E-08 3.58E-05 9.42E-06 1.83E-09 2.57E-07 1.70E-11 4.25E-11 7.39E-02 3.11E-05 2.61E-08 

Uranium-234  ECF-HANFORD-17-0079 1.76E-06 1.75E-06 5.54E-12 5.54E-13 1.75E-04 7.43E-02 6.65E-02 1.50E-03 2.14E-01 2.22E-12 5.54E-12 1.76E+00 6.45E-02 9.11E-05 

Uranium-235  ECF-HANFORD-17-0079 7.49E-08 7.44E-08 2.16E-13 2.16E-14 7.44E-06 3.18E-03 2.78E-03 6.67E-05 9.50E-03 8.64E-14 2.16E-13 7.80E-02 2.76E-03 3.93E-06 

Uranium-238 ECF-HANFORD-17-0079 1.61E-06 1.61E-06 4.67E-12 4.67E-13 1.61E-04 7.62E-02 6.50E-02 1.54E-03 2.18E-01 1.87E-12 4.67E-12 1.80E+00 6.62E-02 6.86E-05 

DOE/EIS-0391, Appendix S -- -- 5.30E-11 -- 3.43E-04 1.54E-01 1.34E-01 3.11E-03 4.42E-01 2.12E-11 5.29E-11 3.71E+00 1.33E-01 1.63E-04 
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Table C-2. 200-CP-1 OU Waste Site Inventory 

Constituent Reference 216-A-11 216-A-12 216-A-13 216-A-14 216-A-15 216-A-2 216-A-21 216-A-22 216-A-28 216-A-32 216-A-35 216-A-4 216-A-5 UPR-200-E-39 

Chemicals (Kg) 

Chromium (total)  RPP-26744 0.00E+00 0.00E+00 2.60E-04 2.59E-05 0.00E+00 4.56E-03 0.00E+00 8.31E-04 3.09E-03 1.04E-04 2.60E-04 2.34E+00 0.00E+00 -- 

DOE/EIS-0391, Appendix S -- -- 2.60E-04 -- -- 4.56E-03 -- -- 3.09E-03 1.04E-04 2.60E-04 2.34E+00 -- -- 

Fluoride  RPP-26744 1.36E-02 1.36E-02 5.59E-03 5.58E-04 1.36E+00 0.00E+00 0.00E+00 1.90E-01 7.07E-01 2.24E-03 5.59E-03 1.54E+02 0.00E+00 -- 

DOE/EIS-0391, Appendix S -- -- 5.59E-03 -- 1.36E+00 -- -- 4.93E-03 7.07E-01 2.24E-03 5.59E-03 1.52E+02 -- -- 

Nitrate  RPP-26744 5.64E-02 5.65E-02 3.01E+00 3.01E-01 5.64E+00 2.37E+03 3.20E+05 1.17E+02 4.35E+02 1.21E+00 3.01E+00 9.54E+04 1.07E+06 -- 

DOE/EIS-0391, Appendix S -- -- 3.01E+00 -- 5.64E+00 2.37E+03 3.20E+05 6.01E-01 4.35E+02 1.21E+00 3.01E+00 9.54E+04 1.07E+06 6.24E+00 

n-Butanol (butyl 

alcohol)  

RPP-26744 0.00E+00 0.00E+00 1.10E-07 1.09E-08 0.00E+00 0.00E+00 0.00E+00 3.85E-05 1.43E-04 4.39E-08 1.10E-07 3.11E-02 0.00E+00 -- 

DOE/EIS-0391, Appendix S -- -- 1.10E-07 -- -- 1.24E+05 -- 3.70E-01 1.43E-04 4.39E-08 1.10E-07 3.11E-02 -- -- 

Total uranium  RPP-26744 4.82E-03 4.82E-03 1.40E-08 1.40E-09 4.82E-01 2.28E+02 1.95E+02 4.61E+00 6.54E+02 5.61E-09 1.40E-08 5.39E+03 1.98E+02 -- 

DOE/EIS-0391, Appendix S -- -- 1.40E-08 -- 4.82E-01 2.28E+02 1.95E+02 4.61E+00 6.54E+02 5.61E-09 1.40E-08 5.39E+03 1.98E+02 2.08E-01 

Mercury  RPP-26744 0.00E+00 0.00E+00 4.99E-11 4.98E-12 0.00E+00 0.00E+00 0.00E+00 2.64E-05 1.05E-04 2.00E-11 4.98E-11 2.29E-02 0.00E+00 -- 

DOE/EIS-0391, Appendix S -- -- 4.99E-11 -- -- -- -- 2.64E-05 1.05E-04 2.00E-11 4.98E-11 2.29E-02 -- -- 

References: DOE/EIS-0391, Final Tank Closure and Waste Management Environmental Impact Statement for the Hanford Site, Richland, Washington (TC & WM EIS). 

ECF-HANFORD-17-0079, Hanford Soil Inventory model (SIM-v2) Calculated Radionuclide Inventory of Direct Liquid Discharges to Soil in the Hanford Site's 200 Areas. 

RPP-26744, Hanford Soil Inventory Model, Rev. 1. 

OU = operable unit 

 1 

  2 
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C5 200-CP-1 OU Waste Sites  1 

Table C-3 alphanumerically lists 200-CP-1 OU waste sites. Scoping summaries for each of the 2 

200-CP-1 OU waste sites are provided at the end of this appendix. The 200-CP-1 OU waste sites are 3 

divided into several general waste site types, which are briefly described as follows: 4 

 Crib: Cribs are excavations held open by wood cribbing, concrete culverts, or gravel. 5 

Intermediate-activity wastes were discharged to cribs. Cribs promoted waste infiltration into the 6 

vadose zone to minimize the potential for direct exposure to site workers.  7 

 Diversion Boxes: Diversion boxes were used to route waste from one process line to another. The 8 

diversion boxes were typically constructed from concrete and designed to contain leaks from encased 9 

waste transfer lines. The diversion boxes generally drained by gravity to nearby catch tanks where 10 

spilled liquid was collected. 11 

 French Drain: French drains are vertical structures used for infiltration of liquid waste into the vadose 12 

zone. French drains were often constructed of concrete or steel culvert pipe and installed to depths 13 

exceeding 10 m (33 ft) at PUREX. The french drains associated with PUREX were often connected to 14 

a floor drain from a subsurface concrete structure (e.g., sample pit, steam condensate trap pits) and 15 

drained liquids from pipe leakage and stormwater infiltration through the cover blocks on the 16 

concrete structures. 17 

 Injection/Reverse Well: Typically, injection/reverse wells are drilled and cased boreholes perforated 18 

in the lower portion of the casing to allow liquid to seep into the vadose zone at depths greater than 19 

cribs and french drains. However, the 200-CP-1 OU injection/reverse well sites are shallow (0.9 to 20 

1.2 m [3 to 4 ft] and were used for subsurface discharge of uncontaminated steam condensate from 21 

steam supply lines servicing the 202A Canyon and associated facilities and processes. 22 

 Pipelines: Waste transfer pipelines connected the major processing facilities with the various waste 23 

disposal and storage facilities. Most waste transfer lines were 3 in. diameter stainless steel pipes with 24 

welded joints. These lines were generally enclosed in steel reinforced concrete encasements and set 25 

belowground. Transfer lines to liquid effluent disposal facilities (e.g., cribs and french drains) were 26 

constructed from a variety of materials, including vitreous clay and carbon steel and were often direct 27 

buried.  28 

 Septic System: Septic systems provided sanitary wastewater disposal system for facilities. Septic 29 

systems typically included a septic tank and a drain field, leaching trench, or dry well. 30 

 Tanks: Tanks associated with PUREX include catch tanks and neutralization tanks. Liquid spilled or 31 

leaked from inside the diversion box or precipitation entering through the cover bocks drained by 32 

gravity to the nearby catch tank. Neutralization tanks were used to adjust the pH of acidic liquid 33 

process waste streams, by the addition of limestone, prior to discharge to a liquid disposal site 34 

(e.g., crib). Other tanks captured condensate from the main ventilation stack and other structures prior 35 

to discharge to a crib or tank farms. 36 

 Trench: Trench used for disposal of contaminated soil and asphalt from a plugged pipeline.  37 

 Unplanned Releases: UPRs consisted of unintentional releases of chemical and radiological materials. 38 

The history, location, and quantities of chemicals released are documented in WIDS. This 39 

information is based primarily on historical operating records and descriptions of incident responses; 40 

however, more recent UPRs have been designated based on contamination areas identified through 41 

periodic radiological surveys. Examples of UPRs identified at PUREX include stack fallout for the 42 
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291A001 Stack and airborne releases from the 241-A-151 Diversion Box. Multiple overlapping UPRs 1 

in the area south of the 202A Canyon were consolidated into a single UPR site designated as 2 

200-E-103.  3 

Table C-3. 200-CP-1 OU Waste Sites 

200-E-44 Unplanned Release 

200-E-58 Neutralization Tank 

200-E-65 Injection/Reverse Well 

200-E-67 Injection/Reverse Well 

200-E-68 Injection/Reverse Well 

200-E-70 Injection/Reverse Well 

200-E-71 Injection/Reverse Well 

200-E-73 Injection/Reverse Well 

200-E-74 Injection/Reverse Well 

200-E-77 Injection/Reverse Well 

200-E-79 Injection/Reverse Well 

200-E-84 Injection/Reverse Well 

200-E-102 Trench 

200-E-103 Unplanned Release 

200-E-107 Unplanned Release 

200-E-189 Neutralization Tank 

200-E-190 Catch Tank 

 

200-E-194-PL Radioactive Process Sewer 

200-E-224-PL Encased Tank Farm Pipeline 

200-E-242-PL Radioactive Process Sewer 

200-E-266-PL Radioactive Process Sewer 

200-E-267-PL Radioactive Process Sewer 

200-E-268-PL Radioactive Process Sewer 

200-E-269-PL Radioactive Process Sewer 

200-E-272-PL Radioactive Process Sewer 

200-E-273-PL Radioactive Process Sewer 

200-E-303 Unplanned Release  

202-A PUREX Canyon* 

216-A-2 Crib 

216-A-4 Crib 

216-A-5 Crib 

216-A-11 French Drain 

216-A-12 French Drain 

216-A-13 French Drain 

216-A-14 French Drain 

216-A-15 French Drain 

216-A-21 Crib 

216-A-22 Crib 

216-A-28 Crib 

216-A-32 Crib 

216-A-33 French Drain 

216-A-35 French Drain 

218-E-14 Storage Tunnel No. 1 

218-E-15 Storage Tunnel No. 2 

241-A-151 Diversion Box 

241-A-302A Catch Tank 

2607-EE Septic System 

UPR-200-E-17 

UPR-200-E-28 

UPR-200-E-35 

UPR-200-E-39 

UPR-200-E-96 

*202A Canyon addressed as a structure. See Appendix D. 

OU = operable unit 

 4 

C6 Data Quality Objectives Evaluation 5 

This chapter documents the DQO evaluation outcomes for each of the 200-CP-1 OU waste sites. The 6 

200-CP-1 OU project team compiled existing waste site information as part of the DQO process described 7 

in Chapter 4 of this work plan. The scoping summaries provided in this appendix describe the existing 8 

information for each waste site.  9 

The project team used existing information to evaluate each waste site, to identify uncertainties associated 10 

with the nature and extent of contamination warranting action, and to understand the range of potential 11 

response actions that may be applicable to protect potential receptors.  12 

The DQO evaluation tables provided in this chapter document the outcomes (i.e., uncertainty 13 

management approach) for each waste site. Information in these tables is organized around principal 14 

study questions and associated data needs (Chapter 4 of this work plan) to identify waste-site specific 15 

investigation activities needed to address data gaps in the sampling and analysis plan (SAP) (Appendix A 16 

of this work plan).1  17 

                                                      
1 As used in this work plan, a data need is the information needed to address a principal study question 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 technical evaluations. 
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The uncertainty management approach developed for each waste site as summarized in this appendix and 1 

detailed in the SAP (Appendix A of this work plan), is sufficient to characterize the relevant media for 2 

each waste site.  3 

A key consideration for the response identification and evaluation is whether the 200-CP-1 OU waste 4 

sites fall within the estimated 202A Canyon or storage tunnels surface barrier or excavation footprints. 5 

Figure C-1 presents the estimated 202A Canyon and storage tunnel barrier footprints. This figure shows 6 

three key boundaries as follows: 7 

 Effective barrier footprint: This footprint shows the extent of the barrier that is effective to reduce 8 

infiltration for the purpose of addressing potential groundwater impacts. 9 

 Barrier thickness >4.6 m (15 ft): This footprint shows the extent to which the barrier thickness 10 

exceeds 4.6 m (15 ft) that is necessary to mitigate human health direct contact and ecological 11 

exposure under WAC 173-340, “Model Toxics Control Act—Cleanup.”  12 

 Maximum barrier footprint: This footprint estimates the outermost extent of the barrier where the toe 13 

of the side slope meets the existing ground surface. 14 

Figure C-2 depicts the estimated extent of excavation required for removal, treatment, and disposal (RTD) 15 

alternative for the 202A Canyon and storage tunnels. Table C-4 summarizes the impacts to the 200-CP-1 16 

OU waste site response actions with respect to the surface barrier and RTD alternatives. 17 

The 200-CP-1 OU waste sites were divided in to groups of similar sites for the purposes of the DQO 18 

evaluation. Table C-5 summarizes these groupings, and Tables C-6 through C-11 provide the results of 19 

the DQO evaluation by waste site group.  20 
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Table C-4. 200-CP-1 OU Waste Site Response Action Considerations 
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Comments 

200-E-44  Unplanned release P P P P  

200-E-58  Neutralization tank ‒ ‒ X ‒  

200-E-65  Injection/reverse well X X X X  

200-E-67  Injection/reverse well X X X X  

200-E-68  Injection/reverse well ‒ ‒ X ‒  

200-E-70  Injection/reverse well ‒ X X P Site is located along the edge of the 

estimated excavation footprint. 

200-E-71  Injection/reverse well ‒ X X P Site is located along the edge of the 

estimated excavation footprint. 

200-E-73  Injection/reverse well X X X X  

200-E-74  Injection/reverse well X X X X  

200-E-77  Injection/reverse well X X X X  

200-E-79  Injection/reverse well ‒ X X X  

200-E-84  Injection/reverse well X X X X  

200-E-102  Trench ‒ ‒ X ‒  

200-E-103  Unplanned release P P P P  

200-E-107  Unplanned release P P P P  

200-E-189  Neutralization tank ‒ ‒ ‒ ‒  

200-E-190  Catch tank ‒ ‒ ‒ ‒  

200-E-194-PL Radioactive process 

sewer 

P P P P This site is located predominately outside 

of the estimated barrier and excavation 

footprints. 

200-E-224-PL  Radioactive process 

sewer 

‒ X X ‒  

200-E-242-PL  Radioactive process 

sewer 

‒ ‒ ‒ ‒  

200-E-266-PL  Radioactive process 

sewer 

X X X X  

200-E-267-PL  Radioactive process 

sewer 

X X X X  

200-E-268-PL  Radioactive process 

sewer 

‒ X X ‒  
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Table C-4. 200-CP-1 OU Waste Site Response Action Considerations 

Waste Site ID Site Type S
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Comments 

200-E-269-PL  Radioactive process 

sewer 

X X X X  

200-E-272-PL  Radioactive process 

sewer 

X X X X  

200-E-273-PL  Radioactive process 

sewer 

X X X X  

200-E-303  Unplanned release ‒ X X P Site is located along the edge of the 

estimated excavation footprint. 

216-A-11  French drain X X X X  

216-A-12  French drain X X X X  

216-A-13  French drain X X X X  

216-A-14  French drain ‒ X X ‒  

216-A-15  French drain ‒ ‒ ‒ ‒  

216-A-2  Crib ‒ ‒ P ‒  

216-A-21  Crib ‒ ‒ P ‒  

216-A-22  Crib ‒ ‒ ‒ ‒  

216-A-28  Crib ‒ ‒ ‒ ‒  

216-A-32  Crib ‒ ‒ ‒ ‒  

216-A-33  French drain X X X X  

216-A-35  French drain X X X X  

216-A-4  Crib ‒ ‒ P ‒  

216-A-5  Crib ‒ ‒ ‒ ‒  

241-A-151  Diversion box ‒ X X P  

241-A-302A  Catch tank ‒ X X ‒  

2607-EE Septic system ‒ ‒ P ‒  

UPR-200-E-17 Unplanned release ‒ ‒ ‒ ‒  
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Table C-4. 200-CP-1 OU Waste Site Response Action Considerations 

Waste Site ID Site Type S
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Comments 

UPR-200-E-28 Unplanned release U U U U Uncertainty exists in the size and location 

of the release; however, the WIDS map 

location for this waste site would place it 

at least partially within all of the barrier 

and excavation footprints. 

UPR-200-E-35 Unplanned release ‒ ‒ ‒ ‒  

UPR-200-E-39 Unplanned release U X X U The specific area of the spill is unclear 

but based on the given dimensions it falls 

within the estimated 4.6 m (15 ft) barrier 

thickness footprint. 

UPR-200-E-96 Unplanned release U U U U The site has a reported surface area of 

0.25 ac; however the limits of that area 

are unknown. 

Note: Waste sites 202-A, 218-E-14, and 218-E-15 are not listed because they are the waste sites that the response actions are based on. 

 ‒  =  waste site located entirely outside the specified footprint  

OU  =  operable unit 

P  =  waste site located partially under specified footprint 

U  =  uncertainty based on poorly defined site limits or location 

RTD  =  removal, treatment, and disposal 

WIDS = Waste Information Data System 

X  =  waste site located entirely within the specified footprint 

 1 

Table C-5. 200-CP-1 OU Waste Sites DQO Grouping 

Unplanned Release Group 

200-E-44 Unplanned Release 

200-E-67 Unplanned Releasea 

200-E-103 Unplanned Release 

200-E-107 Unplanned Release 

200-E-303 Unplanned Release 

UPR-200-E-28 Unplanned Release 

UPR-200-E-35 Unplanned Release 

UPR-200-E-39 Unplanned Release 

UPR-200-E-96 Unplanned Release 

Injection/Reverse Well Group 

200-E-65 Injection/Reverse Well 

200-E-68 Injection/Reverse Well 

200-E-70 Injection/Reverse Well 

200-E-71 Injection/Reverse Well 

200-E-73 Injection/Reverse Well 

200-E-74 Injection/Reverse Well 

200-E-77 Injection/Reverse Well 

200-E-79 Injection/Reverse Well 

200-E-84 Injection/Reverse Well 
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Table C-5. 200-CP-1 OU Waste Sites DQO Grouping 

Cribs and Trench Group 

200-E-102 Trench  

216-A-2 Crib 

216-A-4 Crib 

216-A-5 Crib 

216-A-21 Crib 

216-A-22 Crib 

UPR-200-E-17 Unplanned Release 

216-A-28 Crib 

216-A-32 Crib 

200-E-194-PL Radioactive Process 

Sewer 

 

French Drain Group 

216-A-11 French Drain 

200-E-266-PL Radioactive Process 

Sewer 

216-A-12 French Drain 

200-E-267-PL Radioactive Process 

Sewer 

216-A-13 French Drain 

200-E-273-PL Radioactive Process 

Sewer 

216-A-14 French Drain 

200-E-268-PL Radioactive Process 

Sewer 

216-A-15 French Drain 

200-E-242-PL Radioactive Process 

Sewer 

216-A-33 French Drain 

200-E-269-PL Radioactive Process 

Sewer 

216-A-35 French Drain 

200-E-272-PL Radioactive Process 

Sewer 

 

Tank, Diversion Box, and Septic System Group 

200-E-58 Neutralization Tank 

200-E-189 Neutralization Tank 

200-E-190 Catch Tank 

241-A-151 Diversion Box 

241-A-302A Catch Tank 

200-E-224-PL Encased Tank Farm 

Pipeline 

2607-EE Septic System 

PUREX Canyon and Storage Tunnel Group 

218-E-14 Storage Tunnel No. 1 218-E-15 Storage Tunnel No. 2 202-Ab Process Unit/Plant 

a. 200-E-67 waste site currently listed in the Waste Information Data System as an injection/reverse well. 

b. The 202-A waste site is described in the Appendix D PUREX Complex scoping summaries.  

DQO = data quality objective 

OU = operable unit 

PUREX = Plutonium Uranium Extraction 

 1 

 2 
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Table C-6. Data Quality Objectives Evaluation for 200-CP-1 OU Unplanned Release Waste Sites 

Waste Site 

Basis for Action Considerations 

PSQ #3 

Other Regulatory 

Standards 

Response Identification and Evaluation Considerations Data Needs and Data Gaps Identification 

Potential Threat to HHE  

Based on Existing Information (PSQs #1, #2, #3) 
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Uncertainty 
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200-E-44 UPR HHE - Likely 

Chemical and radiological COPCs in soil associated 

with the 200-E-44 UPR are likely present at 

concentrations exceeding human and ecological 

risk-based criteria due to the number and type of 

releases over many years. 

Groundwater Protection – No 

Based on available information indicating the volume 

released was on the surface and was minimal, there is 

no anticipated risk to groundwater. 

Construction Worker – No 

The rails were replaced, and the top ballast was 

replaced; however, records documenting the extent if 

any remaining contamination could not be located. 

Based on the low volume of releases, there is no 

expected potential for radiological exposure to 

construction workers from soil >4.6 m (15 ft) bgs. 

Lky Lky No No None Area: ~18,500 m2 

(1.9 ha) 

200,000 ft2 (4.6 ac) 

Length: 240 m 

(800 ft) 

Width: ~76 m 

(~250 ft) 

 X X    HHE: 

The 200-E-44 waste site is a section 

of the railroad cut suspected to be 

contaminated due to years of 

transporting rail cars containing 

leaking concentrator tube bundles, 

burial boxes, and cask cars. No 

relevant characterization data were 

identified. 

Nature and extent of radiological 

and nonradiological contamination 

is not defined. 

Groundwater: 

None 

Construction Worker: 

None 

HHE: 

Select three transects across the tracks 

within the waste site boundary. At each 

transect, collect samples from the 

centerline and each side of the track from 

0 to 4.6 m (0 to 15 ft) bgs. 

Perform radiological surface survey. 

Collect judgmental samples at depth 

intervals from 0 to 4.6 m (0 to 15 ft) bgs at 

two areas of highest activity based on 

radiological surface survey.  

Sample native soil from 0 to 1.5 m (0 to 

5 ft) bgs. Select grid-based random 

sampling locations to allow for statistical 

evaluation.  

200-E-67 

Injection/ 

Reverse Well 

200-E-67 was a slow leak from the catch tank in the 

202A417 Steam Condensate Pump Pit. 

HHE – No 

The leak appeared to be from the bottom of the catch 

tank at ~9 m (30 ft) bgs. Radiological and chemical 

COPCs are not anticipated to be present near the 

surface at concentrations exceeding human and 

ecological risk-based criteria 

Groundwater – Unlikely 

Based on a conservative estimate of the release volume 

18,900 to 41580 L (5,000 to 11,000 gal) and the area of 

the 202A417 pump pit, the release may have been 0.07 

to 0.2 PVs from the bottom of the pump pit to 

groundwater. It is unlikely that this site would pose a 

risk to groundwater 

Construction Worker - Likely 

The leak occurred at 9 m (30 ft) bgs and is expected to 

contain radiological COPCs with potential for 

radiological exposure to human receptors from soil 

>4.6 m (15 ft) bgs. 

No No Unl Lky Classified as an 

unregistered 

Class V UIC well  

requiring 

decommissioning  

under WAC 173-

218-120 

Release was from 

bottom of a 9 m 

(30 ft) caisson 

 X  X  X HHE: 

None  

Groundwater: 

Presence, nature and extent of 

contamination, if any 

Construction Worker: 

Vertical extent of radiological 

contamination below 4.6 m 

(15 ft) bgs 

Construction Worker: 

Install a borehole adjacent to the caisson 

and sample from 0 to 9 m (0 to 30 ft) bgs 

based on field screening. 

Groundwater: 

Collect samples from the estimated release 

depth of 9 m (30 ft) bgs to approximately 

24 m (80 ft) bgs, or to the depth of 

contamination based on field screening.  
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Table C-6. Data Quality Objectives Evaluation for 200-CP-1 OU Unplanned Release Waste Sites 

Waste Site 
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200-E-103 UPR HHE - Likely 

Chemical and radiological COPCs in soil associated 

with the 200-E-103 UPR are likely present at 

concentrations exceeding human and ecological 

risk-based criteria due to the number and type of 

releases over many years. 

Groundwater – Uncertain 

This UPR also included an estimated liquid release of 

~200,000 L (53,000 gal) to subsurface soil associated 

with PUREX Deep Bed Filter No. 1, which may have 

resulted in chemical and radiological contaminant 

concentrations exceeding protection of groundwater 

risk-based criteria. 

Construction Worker – Uncertain 

The liquid release associated with PUREX Deep Bed 

Filter No. 1 may have resulted in radiological 

contaminant concentrations exceeding risk-based 

criteria for construction workers in soil >4.6 m 

(15 ft) bgs. 

Lky Lky Unc Unc None Area: 15,000 m2 

(1.5 ha) 

161,020 ft2 (3.7 ac) 

 X  X X X HHE: 

Nature and extent of radiological 

and chemical contamination in the 

top 4.6 m (15 ft) bgs. 

Groundwater: 

Vertical extent of mobile 

contaminants in soil in the vicinity 

of PUREX Deep Bed Filter No. 1 

and risk to groundwater. 

Construction Worker: 

Vertical extent of radiological 

contamination below 4.6 m (15 ft) 

bgs in the vicinity of the PUREX 

Deep Bed Filter No. 1. 

HHE: 

Sample native soil from 0 to 1.5 m (0 to 

5 ft) bgs. Select grid-based random 

sampling locations to allow for statistical 

evaluation.  

For decision-making purposes, evaluate 

site as multiple decision units: one within 

the estimated 202A Canyon barrier 

footprint and another outside of that 

footprint. Limit sampling to the decision 

unit outside the estimated barrier footprint. 

The decision unit inside the 202A Canyon 

barrier footprint will be addressed by that 

action. 

Groundwater and Construction 

Worker: 

Install one borehole near PUREX Deep 

Bed Filter No. 1, sample starting at base of 

structure depth and then every 1.5 m (5 ft) 

to the groundwater table. 

Integrate the response with actions for 

underlying 200-CP-1 waste sites and Deep 

Bed Filter No. 1 facility activities. 
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Table C-6. Data Quality Objectives Evaluation for 200-CP-1 OU Unplanned Release Waste Sites 

Waste Site 

Basis for Action Considerations 

PSQ #3 

Other Regulatory 
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Response Identification and Evaluation Considerations Data Needs and Data Gaps Identification 

Potential Threat to HHE  
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200-E-107 UPR HHE - Likely 

Chemical and radiological COPCs in soil associated 

with 200-E-107, an UPR, may be present at 

concentrations exceeding human and ecological 

risk-based criteria. 

Groundwater – No 

This UPR did not include any documented liquid 

releases, so there is no expected threat to groundwater. 

Construction Worker – No 

This UPR did not include any documented releases that 

would have resulted in contaminated soil >4.6m 

(15 ft) bgs. 

Lky Lky No No None Area: 23,500 m2 

(2.3 ha) 

253,000 ft2 (5.8 ac) 

 

 X X   X HHE: 

Presence, nature and extent of 

shallow contamination, if any. 

Groundwater: 

None 

Construction Worker: 

None 

HHE: 

Sample native soil from 0 to 1.5 m (0 to 

5 ft) bgs. Select grid-based random 

sampling locations to allow for statistical 

evaluation.  

For decision-making purposes, evaluate 

site as multiple decision units: one within 

the estimated 202A Canyon and storage 

tunnels barrier footprints and two others 

outside of those footprints, the north 

portion and the south portion. Limit 

sampling to the two decision units outside 

the estimated barrier footprints. The 

decision unit inside the 202A Canyon and 

storage tunnels barrier footprints will be 

addressed by those actions. 

200-E-303 UPR HHE - Unlikely 

The 200-E-303 waste site is an area of potentially 

contaminated soil resulting from an UPR of acidic 

liquid from an aboveground pipeline. Based on the 

estimated small release volume (drips from a leaky 

valve) that occurred after PUREX shutdown, 

radiological and chemical COPCs in soil associated 

with the 200-E-303 waste site are unlikely present at 

concentrations exceeding human and ecological 

risk-based criteria within the top 4.6 m (15 ft).   

Groundwater– No 

Based on available information indicating the volume 

released was minimal (drips from a leaky valve), there 

is no anticipated risk to groundwater. 

Construction Worker – No 

Based on available information indicating the volume 

released was minimal (drips from leaky valve), there is 

no soil contamination expected >4.6 m (15 ft) bgs. 

Unl Unl No No None Unknown, area is 

directly below the 

pipe valve 

 X  X   HHE: 

Presence, nature and extent of 

radiological and chemical 

contamination in shallow soil at the 

point of release. 

Groundwater: 

None  

Construction Worker: 

None 

HHE: 

The waste site is within the footprint of the 

PUREX barrier and excavation. 

Remediation would be incidental to the 

202A Canyon response action. Existing 

information regarding the volume (drips 

from leaky valve) and nature of the liquid 

released to the ground surface (low pH) 

will be sufficient to support RI/FS 

evaluations. 
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UPR-200-E-28 The release is described as a general spread of 

low-level speck contamination. Solid fission product 

was released through failed piping. 

HHE – Likely (radiological), Uncertain (chemical) 

Based on the description of the release, radiological 

COPCs may be present at concentrations exceeding 

human and ecological risk-based criteria.  

No chemicals were identified in the report of the 

release, so it is uncertain whether chemical COPCs are 

present at concentrations exceeding human and 

ecological risk-based criteria.  

Groundwater - No 

The release was of solid material at the surface, there is 

no anticipated risk to groundwater from the 

UPR-200-E-28 release. 

Construction Worker – No 

The release was of solid material at the surface, there is 

no anticipated potential for radiological exposure to 

human receptors from soil >4.6 m (15 ft) bgs. 

Unc Lky No No None Unknown  X X X   HHE: 

As no characterization data were 

identified, it is uncertain if the 

release included chemical COPCs. 

The dimensions and size of the 

release are uncertain. 

The release point falls under the 

canyon barrier, but it is unclear if 

the affected area falls completely 

within the estimated PUREX 

Canyon barrier. 

Groundwater: 

None 

Construction Worker: 

None 

Sampling will be coordinated with 

sampling for nearby unplanned release 

sites (e.g., 200-E-103 and UPR-200-E-96). 

HHE: 

Uncertainty associated with part of the site 

that may fall outside the canyon barrier 

will be addressed with the sampling 

proposed for 200-E-103 and  

UPR-200-E-96. 

Select grid-based random sampling 

locations to allow for statistical evaluation. 

Analyze samples for the full suite of 

COPCs. 

Limit sampling to the decision unit outside 

the estimated barrier footprint. The 

decision unit inside the PUREX Canyon 

barrier footprint will be addressed by that 

action. 
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UPR-200-E-35 The waste site contains broken pieces of contaminated 

concrete from a pipe trench encasement that were left 

in place and buried following an underground pipe 

repair in 1966. 

HHE - Yes (radiological), Uncertain (chemical) 

Radiological COPCs in soil, rubble, and concrete pipe 

associated with UPR-200-E-35 are expected be present 

at concentrations exceeding human and ecological 

risk-based criteria. 

No chemicals were identified in the report of the 

pipeline repair, so it is uncertain whether chemical 

COPCs are present at concentrations exceeding human 

and ecological risk-based criteria.  

Groundwater – No 

The waste site contains buried solid material. There is 

no anticipated risk to groundwater from 

UPR-200-E-35. 

Construction Worker – Uncertain 

The depth at which the rubble was buried is uncertain, 

but may have been ~2.4 m (8 ft) bgs. It is uncertain if 

there is potential for radiological exposure to human 

receptors from soil >4.6 m (15 ft) bgs.  

Unc Yes No Unc None Length: ~12 m 

(40 ft) 

Width: ~14 m 

(46 ft) 

170 m2 (1,800 ft2) 

Depth may be 

~2.4 m (8 ft) bgs 

(uncertain) 

 

 X    X Location and extent of contaminated 

debris. 

HHE: 

Presence of chemical contamination 

Groundwater: 

None 

Construction Worker: 

Location and vertical extent of 

contaminated debris 

Perform field screening survey (GPR, EM) 

to define the site location. 
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UPR-200-E-39 The release was of pressurized ammonia scrubber 

liquid from the vent filter at the 216A36B Crib 

Sampling Shack (295A). 

HHE – Likely 

Based on characterization data collected at the time of 

the release (1968) and potential COPCs in scrubber 

waste based on process knowledge, radiological and 

chemical COPCs may be present at concentrations 

exceeding human and ecological risk-based criteria. 

Groundwater - No 

The release was at the surface and volume was 

estimated to be 1,520 L There is no anticipated risk to 

groundwater from UPR-200-E-39. 

Construction Worker – Unlikely 

Based on the spill dimensions and estimated volume, it 

is unlikely that there is potential for radiological 

exposure to human receptors from soil >4.6 m 

(15 ft) bgs. 

Lky Lky No Unl None Spill dimensions 

were ~7.9 by 7.9 m 

(26 by 26 ft) 

 

 X  X  X HHE: 

The specific area of the spill is 

unclear. 

Groundwater: 

None 

Construction Worker: 

Vertical extent of radiological 

contamination below 4.6 m 

(15 ft) bgs. 

HHE and Construction Worker: 

The waste site falls within the estimated 

barrier footprint, no additional sampling is 

recommended as this waste site occurs 

inside the 202A Canyon barrier footprint 

will be addressed by that action. 

UPR-200-E-96 The release consisted of low-level radioactive particles 

from PUREX operations (291A001 Stack emissions, 

contaminated steam releases from 241-A-151 

Diversion Box). 

HHE –Likely 

Based on past characterization in the area of the 

release, radiological and chemical COPCs may be 

present at concentrations exceeding human and 

ecological risk-based criteria.  

Groundwater - No 

The release was of solid material at the surface, there is 

no anticipated risk to groundwater from 

UPR-200-E-96. 

Construction Worker – Unlikely 

The release was of solid material at the surface, it is 

unlikely that there is potential for radiological exposure 

to human receptors from soil >4.6 m (15 ft) bgs.  

Lky Lky No Unl None Site may be 

0.25 ac (unclear) 

 X X X   HHE: 

The size, dimensions, and exact 

location of the site is uncertain. The 

affected area may fall within the 

200-E-107 and/or 200-E-103 sites.  

It is unclear if the affected area falls 

completely within the estimated 

202A Canyon barrier. 

Groundwater: 

None 

Construction Worker: 

Vertical extent of radiological 

contamination below 4.6 m 

(15 ft) bgs. 

Sampling will be coordinated with 

sampling for nearby UPR sites 

(e.g., 200-E-103, 200-E-107). 

HHE and Construction Worker: 

Uncertainty associated with part of the site 

that may fall outside the canyon barrier 

will be addressed with the sampling 

proposed for 200-E-103 and 200-E-107. 

Select grid-based random sampling 

locations to allow for statistical evaluation. 

Analyze samples for the full suite of 

COPCs. 

Limit sampling to the decision unit outside 

the estimated barrier footprint. The 

decision unit inside the 202A Canyon 

barrier footprint will be addressed by that 

action. 
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References: DOE/EIS-0391-2012, Tank Closure and Waste Management Environmental Impact Statement for the Hanford Site, Appendix S, “Waste Inventories for Cumulative Impact Analyses.” 

WAC 173-218-120, “Decommissioning a UIC Well.“ 

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 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,” “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 process. 

c. Based on data quality objective valuation; the sampling and analysis plan (Appendix A of this work plan) provides final investigation approach details. 

bgs = below ground surface 

COPC = contaminant of potential concern 

DOE-RL = U.S. Department of Energy, Richland Operations Office 

EM = electromagnetic 

GPR = ground penetrating radar 

HHE = human health and ecological 

IC = institutional control 

Lky = likely 

OU = operable unit 

PSQ = principal study question 

PUREX = Plutonium Uranium Extraction 

RI = remedial investigation 

RTD = removal, treatment, and disposal 

UIC = underground injection control 

Unc = uncertain 

Unl = unlikely 

UPR = unplanned release 

  1 
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200-E-65 

Injection/ 

Reverse Well 

200-E-65 received steam condensate associated with 

the PUREX facility. 

HHE - No 

A radiological survey conducted in October 1998 did 

not detect any contamination. Operational history 

would support an expectation of no contamination as 

the site received uncontaminated steam condensate. 

Radiological and chemical COPCs are not expected to 

be present at concentrations exceeding human and 

ecological risk-based criteria. 

Groundwater - No 

Based on operational history, the site received 

uncontaminated steam condensate, there is no 

anticipated risk to groundwater from the site. 

Construction Worker – No 

Based on operational history, the site received 

uncontaminated steam condensate. There is no soil 

contamination expected  >4.6 m (15 ft) bgs. 

No No No No Classified as an 

unregistered 

Class V UIC well  

requiring 

decommissioning  

under WAC 173-

218-120. 

Drain diameter: 

1.2 m (4 ft) 

Depth: 1.2 m 

(4 ft) bgs 

Flush with ground 

level 

X      None It is recommended that 200-E-65 be 

reclassified to rejected in WIDS because 

the waste stream was uncontaminated 

steam condensate. 

 

200-E-68 

Injection/  

Reverse Well 

200-E-68 received potentially contaminated steam 

condensate from the 291A Control House. The flow 

rate was 0.04 gal/min in 1995. 

HHE - Unlikely 

Based on operational history, the site received 

potentially contaminated steam condensate. 

Radiological and chemical COPCs are unlikely to be 

present at concentrations exceeding human and 

ecological risk-based criteria. 

Groundwater - Unlikely 

Based on operational history, the site received 

potentially contaminated steam condensate. It is 

unlikely that this site would pose a risk to groundwater. 

Construction Worker – Unlikely 

Based on operational history, the site received 

uncontaminated steam condensate and it is unlikely 

that there is potential for radiological exposure to 

human receptors from soil >4.6 m (15 ft) bgs. 

Unl Unl Unl Unl Classified as an 

unregistered 

Class V UIC well  

requiring 

decommissioning  

under WAC 173-

218-120. 

Drain Diameter: 

0.9 m (3 ft) 

Depth: 1.8 m 

(6 ft) bgs 

 

 X    X HHE: 

Nature and extent of radiological 

and chemical contamination in the 

top 4.6 m (15 ft) bgs. 

Groundwater: 

Vertical extent of mobile 

contaminants in soil beneath the 

waste site and risk to groundwater. 

Construction Worker: 

Vertical extent of radiological 

contamination below 4.6 m 

(15 ft) bgs. 

HHE: 

One borehole near injection well, sample 

0 to 4.6 m (0 to15 ft) bgs.  

Groundwater and Construction Worker 

Extend and sample borehole to  6.1 m 

(20 ft) bgs or depth of contamination 

based on field screening. 
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200-E-70 

Injection/  

Reverse Well 

200-E-70 received steam condensate from steam 

distribution lines. In 1998, radiological surveys 

indicated the presence of contamination on the steam 

pipes and the surrounding gravel (10,000 

disintegrations per minute beta gamma) from an 

unknown source. The surface has since been stabilized. 

HHE - Likely 

Based on operational history, the site received 

uncontaminated steam condensate. However, a 1998 

radiological survey identified an unknown source of 

surface contamination, therefore, radiological COPCs 

are expected to be present at concentrations exceeding 

human and ecological risk-based criteria for surface 

contamination on steam piping. No chemicals were 

identified in the radiological survey report.  

Groundwater - No 

Based on operational history, the site received 

uncontaminated steam condensate. The site is not 

expected to pose a risk to groundwater. 

Construction Worker – No 

Based on operational history, the site received 

uncontaminated steam condensate. There is no 

anticipated risk to groundwater from the site.  

No Lky No No Classified as an 

unregistered Class 

V UIC well  

requiring 

decommissioning  

under WAC 173-

218-120. 

Drain Diameter: 

0.9 m (3 ft) 

Lid is flush with 

ground level. 

Flow rate was 

0.15 L/min 

(0.04 gal/min) 

X   X   HHE: 

Nature and extent of radiological 

contamination in shallow soil is 

uncertain. 

Groundwater: 

None 

Construction Worker: 

None 

HHE: 

No sampling is recommended because the 

waste site is located inside the 202A 

Canyon barrier footprint and will be 

addressed by that action  
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200-E-71 

Injection/  

Reverse Well 

200-E-71 received steam condensate from steam 

distribution lines.  

HHE - No 

Based on operational history, the site received 

uncontaminated steam condensate. Radiological and 

chemical COPCs are not expected to be present at 

concentrations exceeding human and ecological 

risk-based criteria. 

Groundwater - No 

Based on operational history, the site received 

uncontaminated steam condensate. There is no 

anticipated risk to groundwater from the site. 

Construction Worker – No 

Based on operational history, the site received 

uncontaminated steam condensate. There is no soil 

contamination expected  >4.6 m (15 ft) bgs. 

No No No No Classified as an 

unregistered 

Class V UIC well  

requiring 

decommissioning  

under WAC 173-

218-120. 

Drain Diameter: 

0.6 m (2 ft) 

Depth: 0.9 m 

(3 ft) bgs 

Flow rate was 

0.15 L/min 

(0.04 gal/min) 

X      None It is recommended that 200-E-71 be 

reclassified to rejected in WIDS because 

the waste stream was uncontaminated 

steam condensate. 

 

200-E-73 

Injection/ 

Reverse Well 

200-E-73 received steam condensate from steam 

distribution lines.  

HHE - No 

Based on operational history, the site received 

uncontaminated steam condensate. Radiological and 

chemical COPCs are not expected to be present at 

concentrations exceeding human and ecological 

risk-based criteria. 

Groundwater - No 

Based on operational history, the site received 

uncontaminated steam condensate. There is no 

anticipated risk to groundwater from the site. 

Construction Worker – No 

Based on operational history, the site received 

uncontaminated steam condensate. There is no soil 

contamination expected a >4.6 m (15 ft) bgs. 

No No No No Classified as an 

unregistered 

Class V UIC well  

requiring 

decommissioning  

under WAC 173-

218-120 

Drain Diameter: 

0.9 m (3 ft) 

Depth: Unknown 

Flow rate was 

0.15 L/min 

(0.04 gal/min) 

X      None. It is recommended that 200-E-73 be 

reclassified to rejected in WIDS because 

the waste stream was uncontaminated 

steam condensate. 
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200-E-74 

Injection/ 

Reverse Well 

200-E-74 received steam condensate from steam 

distribution lines.  

HHE - No 

Based on operational history, the site received 

uncontaminated steam condensate. Radiological and 

chemical COPCs are not expected to be present at 

concentrations exceeding human and ecological 

risk-based criteria. 

Groundwater - No 

Based on operational history, the site received 

uncontaminated steam condensate. There is not 

anticipated risk to groundwater from the site. 

Construction Worker – No 

Based on operational history, the site received 

uncontaminated steam condensate. There is no soil 

contamination expected >4.6 m (15 ft) bgs. 

No No No No Classified as an 

unregistered 

Class V UIC well  

requiring 

decommissioning  

under WAC 173-

218-120 

Drain Diameter: 

0.9 m (3 ft) 

Depth: 0.9 m 

(3 ft) bgs 

Flow rate was 

0.15 L/min 

(0.04 gal/min) 

X      None. It is recommended that 200-E-74 be 

reclassified to rejected in WIDS because 

the waste stream was uncontaminated 

steam condensate. 

 

200-E-77 

Injection/ 

Reverse Well 

200-E-77 received steam condensate from steam 

distribution lines.  

HHE - No 

Based on operational history, the site received 

uncontaminated steam condensate. Radiological and 

chemical COPCs are not expected to be present at 

concentrations exceeding human and ecological 

risk-based criteria. 

Groundwater - No 

Based on operational history, the site received 

uncontaminated steam condensate. There is no 

anticipated risk to groundwater from the site. 

Construction Worker – No 

Based on operational history, the site received 

uncontaminated steam condensate. There is no soil 

contamination expected  >4.6 m (15 ft) bgs. 

No No No No Classified as an 

unregistered 

Class V UIC well  

requiring 

decommissioning  

under WAC 173-

218-120 

Drain Diameter: 

0.9 m (3 ft) 

Depth: 1.2 m 

(4 ft) bgs 

Flow rate was 

0.15 L/min 

(0.04 gal/min) 

X      None. It is recommended that 200-E-77 be 

reclassified to rejected in WIDS because 

the waste stream was uncontaminated 

steam condensate. 
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200-E-79 

Injection/ 

Reverse Well 

200-E-79 received steam condensate from steam 

distribution lines.  

HHE - No 

Based on operational history, the site received 

uncontaminated steam condensate. Radiological and 

chemical COPCs are not expected to be present at 

concentrations exceeding human and ecological 

risk-based criteria. 

Groundwater - No 

Based on operational history, the site received 

uncontaminated steam condensate. The site is not 

expected to pose a risk to groundwater. 

Construction Worker – No 

Based on operational history, the site received 

uncontaminated steam condensate and it is not 

expected that there is potential for radiological 

exposure to human and ecological receptors from soil 

>4.6 m (15 ft) bgs. 

No No No No Classified as an 

unregistered 

Class V UIC well  

requiring 

decommissioning  

under WAC 173-

218-120 

Drain Diameter: 

0.9 m (3 ft)  

Depth: 1.2 m 

(4 ft) bgs 

Flow rate was 

0.15 L/min 

(0.04 gal/min) 

X      None. It is recommended that 200-E-79 be 

reclassified to rejected in WIDS because 

the waste stream was uncontaminated 

steam condensate. 

 

200-E-84 

Injection/ 

Reverse Well 

200-E-84 received steam condensate from steam 

distribution lines. The site is located within a 

Radiological Buffer Area which is associated with dose 

rates from nearby filter banks, not soil contamination. 

HHE - No 

Based on operational history, the site received 

uncontaminated steam condensate. Radiological and 

chemical COPCs are not expected to be present at 

concentrations exceeding human and ecological 

risk-based criteria. 

Groundwater - No 

Based on operational history, the site received 

uncontaminated steam condensate. There is no 

anticipated risk. 

Construction Worker – No 

Based on operational history, the site received 

uncontaminated steam condensate. There is no soil 

contamination expected >15 ft (4.6 m) bgs. 

No No No No Classified as an 

unregistered 

Class V UIC well  

requiring 

decommissioning  

under WAC 173-

218-120 

Drain Diameter: 

0.9 m (3 ft) 

Depth: Unknown 

Flow rate was 

0.15 L/min 

(0.04 gal/min)  

X      None. It is recommended that 200-E-84 be 

reclassified to rejected in WIDS because 

the waste stream was uncontaminated 

steam condensate. 
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Reference: WAC 173-218-120, “Decommissioning a UIC Well.” 

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 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,” “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 process 

c. Based on data quality objective valuation; the sampling and analysis plan (Appendix A of this work plan) provides final investigation approach details. 

bgs = below ground surface 

COPC = contaminant of potential concern 

DOE-RL = U.S. Department of Energy, Richland Operations Office 

HHE = human health and ecological 

IC = institutional control 

OU = operable unit 

PSQ = principal study question 

PUREX = Plutonium Uranium Extraction  

RTD = removal, treatment, and disposal 

UIC = underground injection control 

Unl = unlikely 

WIDS = Waste Information Data System 

 1 

  2 
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200-E-102 

Trench 
HHE - Likely  

Radiological and chemical COPCs in soil and asphalt 

debris associated with the 200-E-102 Trench is likely 

to be present at concentrations exceeding human and 

ecological risk-based criteria from 0 to 4.6 m (0 to 

15 ft) bgs due to shallow placement of trench. 

Groundwater – Unlikely 

Due to the low volume of contaminated soil placed in 

the trench, it is unlikely that the site poses a potential 

risk to groundwater.  

Construction Worker – Unlikely 

Radiological COPCs in soil surrounding the 200-E-102 

Trench are unlikely at concentrations exceeding 

construction worker risk-based criteria.  

Lky Lky Unl Unl None Length: 24 m 

(80 ft) 

Width: 3 m (10 ft)  

Depth: 1.2 m 

(4 ft) bgs  

Covered by 0.3 m 

(1 ft) of clean soil 

and 0.2 to 0.3 m 

(0.5 to 1 ft) of 

gravel 

 X X  X X Geophysical loggings from C5302 

indicate uncertainty that shallow soil 

did not detect significant gamma 

activity as would be expected. 

Relatively low levels of Cs-137 

were detected at depths between 

11 to 13 m (36 and 42 ft) bgs but are 

not believed to have originated from 

the trench. Uncertainty also remains 

whether the reported location of the 

trench is accurate, and therefore, 

whether the borehole was drilled in 

the correct location.  

HHE: 

Soil samples were not collected 

from the 0 to 4.6 m (15 ft) bgs depth 

interval to assess direct exposure.  

Groundwater: 

Vertical extent of mobile 

contaminants in soil beneath the 

waste site and risk to groundwater. 

Construction Worker: 

Vertical extent of radiological 

contamination below 4.6 m (15 ft) 

bgs. Nature and extent of 

radiological contamination in soil 

below 4.6 m (15 ft) bgs. 

HHE and Construction Worker: 

Perform field screening survey (GPR, EM) 

to define the trench location. 

Confirm previous sampling event with 

a minimum of three boreholes within the 

trench footprint, sample starting at base of 

stabilization cover to a depth of 4.6 m 

(15 ft) bgs.  

Groundwater: 

Extend and sample borehole nearest 

previous borehole C5302 location to a 

minimum depth of 20 m (65 ft) bgs to 

confirm previous results. Extend borehole 

to bottom of contamination based on field 

screening. 

Construction Worker: 

Use results from sample described above 

to evaluate risk to construction worker. 
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216-A-2 Crib HHE - No 

Based on waste site discharge depth (~6.4 m 

[21 ft] bgs) and existing data, radiological and/or 

chemical COPCs are not expected to be present at 

concentrations exceeding human and ecological 

receptors risk-based criteria in soil within the top 4.6 m 

(15 ft). Analytical results for borehole C5515 (4.1 to 

4.7 m [13.5 to 15.5 ft] bgs) and geophysical results for 

C5570 are less than HHE screening levels. Previous 

evaluations (DOE/RL-2008-38, Draft A) concluded 

there are no chemical or radiological contaminants of 

concern in the shallow zone (0 to 4.6 m [0 to 15 ft]). 

Groundwater - Uncertain 

Existing data for boreholes C5570, C5515, and 

299-E24-53 indicate radiological COPCs and 

chemicals in soil beneath the 216-A-2 Crib (including 

I-129, Sr-90, Tc-99, U-233/234, U-235, U-238, and 

nitrate) are present at concentrations exceeding 

groundwater protection screening levels. Maximum 

concentrations occur near the crib bottom (~8.5 m 

[28 ft] bgs). It is uncertain if the detected 

concentrations in the vadose zone pose risk to 

groundwater. 

Construction Worker - Yes 

Crib investigations from 2007 showed radionuclide 

concentrations in deep soil exceeding risk based 

criteria, with maximum readings at ~8.5 m (28 ft) bgs. 

No No Unc Yes None Top of Crib 

Width and Length: 

17 m (55 ft) 

Discharge Depth: 

6.4 m (21 ft ) bgs 

Grade: 1: 1.5 ft 

Vent riser at 

surface. 

Bottom of Crib 

Width and Length: 

6.1 m (20 ft)  

Depth: 8.5 m 

(28 ft) bgs 

 X   X X HHE: 

None 

Groundwater: 

Sufficient data is available from 

previous investigations to determine 

whether mobile COPCs detected in 

the vadose zone pose a threat to 

groundwater.  

Construction Worker: 

None 

The 216-A-2 Crib is located ~76 m 

(250 ft) south of the 202A Canyon and is 

within the estimated outer limit of the 

barrier footprint.  

Existing information (investigation results, 

waste inventory, and discharge volume) 

will be sufficient to support RI 

evaluations, including evaluation of 

potential threat to groundwater, and will 

be sufficient to support FS evaluations. 
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216-A-4 Crib HHE – Uncertain 

Based on inconsistencies in the existing data, it is 

uncertain whether chemical and radiological COPCs 

are present at concentrations exceeding human and 

ecological risk-based criteria in the top 4.6 m (15 ft). 

Existing data include the following:  

 C4560 Crib center: Analytical results for two 

samples collected at depths of 0.2 to 0.9 m (0.5 to 

3 ft) and 3.7 to 4.4 m (12 to 14.5 ft) bgs were less 

than HHE screening levels.  

 C4671 Crib center: Geophysical monitoring 

indicates Cs-137 greater than HHE screening levels.  

Known surface releases to shallow soil (<4.6 m 

[15 ft] bgs) surrounding the crib are included with and 

will be addressed under waste site 200-E-103. 

Groundwater - Uncertain 

Based on existing data for boreholes C4671, C4560, 

299-E24-23, and 299-E24-54, concentrations of mobile 

constituents (including I-129, Sr-90, Tc-99, U-238, 

iron, manganese, and nitrate) in soil associated with the 

216-A-4 Crib exceed groundwater protection screening 

levels. Maximum concentrations are within the crib 

rock. It is uncertain if these concentrations pose a 

future risk to groundwater. Groundwater data indicate 

uranium concentrations at the 216-A-4 Crib 

(well 299-E24-23) were historically above MCL but 

results in 2018 and 2019 were below the MCL. 

Approximately 1.6 million gallons (6.0 million L) 

(6 PVs) of liquid waste containing 400 kg (RHO-CD-

673 Vol. 1) or 5,400 kg (Table C-2) total uranium was 

discharged to the crib.  

Construction Worker - Yes 

Based on existing data for boreholes C4671, C4560, 

299-E24-23, and 299-E24-54, Cs-137, Pu-239/240, and 

Sr-90 concentrations in deep soil exceed human 

risk-based criteria. 

Unc Unc Unc Yes None Top of Crib 

Width and Length: 

17 m (55 ft) 

Depth: 6.4 m 

(21 ft) bgs 

Grade: 1: 1.5 ft 

Bottom of Crib 

Width and Length: 

6.1 m (20 ft)  

Depth: 8.5 m 

(28 ft) bgs 

 X   X X Based on unexpectedly high field 

contamination levels and 

discrepancies in the reported total 

uranium inventory, the nature of the 

waste discharged to the crib is 

uncertain. 

HHE: 

Uncertain nature and extent of 

radiological and chemical 

contamination in soil from 0 to 

4.6 m (0 to 15 ft) bgs. Uncertainty 

due to inconsistency between 

laboratory and geophysical results. 

Although the BRA for the 

200-MW-1 OU did not identify 

ELCR at the 216-A-4 Crib, borehole 

geophysical methods detected 

elevated levels of Cs-137 in the 0 to 

3.7 m (0 to 12 ft) depth interval. 

Existing data are for one judgmental 

sample. 

Groundwater: 

Vertical extent of mobile 

contaminants in soil beneath the crib 

and risk to groundwater are 

uncertain.  

The source of the groundwater 

uranium plume and potential 

contributions from the 216-A-4 Crib 

are uncertain due to lack of plume 

delineation wells to the 

north/northwest.   

Additional data are needed to 

support vadose zone modeling. 

Previous fate and transport modeling 

showed no adverse impact to 

groundwater associated with 

leaching of uranium metal-

contaminated soil at the crib; 

however, uncertainty was noted 

based on detected groundwater 

The 216-A-4 Crib is located ~76 m 

(250 ft) south of the 202A Canyon and is 

within the outer limit of the barrier 

footprint.  

HHE: 

Collect sufficient data (minimum of three 

intervals over three sample locations) in 

the upper 4.6 m (15 ft) to perform 

statistical evaluation to resolve the 

discrepancy between soil and geophysical 

data and determine whether there is a basis 

for action.  

Groundwater: 

Install a cased borehole near the center of 

the 216-A-4 Crib; drill and install casing 

through the highly contaminated zone. 

Collect soil contamination and hydraulic 

property data from the bottom of the 

highly contaminated zone (~19 m 

[60 ft] bgs) to groundwater to determine 

the vertical extent of contamination 

beneath the crib and support groundwater 

protection evaluations. Collect 

groundwater samples from the upper 

portion of the aquifer. 

Perform ERT surveys to help delineate 

extent of contamination. 

Install a monitoring well north of the 202A 

Canyon, outside the 202A Canyon barrier 

footprint and downgradient from the 

216-A-3 Crib, to evaluate whether the 

source of the uranium plume is the 

216-A-4 Crib, 216-A-3 Crib, or 

other/additional sources. Collect soil 

contamination and hydraulic property data 

to determine the vertical extent of 

contamination and support groundwater 

protection evaluations. Collect 

groundwater samples. 
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concentrations greater than the MCL 

(DOE/RL-2008-38, Draft A).  

Construction Worker: 

None.  

216-A-5 Crib 

 

HHE – No 

Based on the waste site construction, discharge depth 

(~7.3 m [24 ft] bgs), and data from sampling inside the 

crib, there are no radiological and chemical COPCs 

above risked based criteria associated with the 216-A-5 

Crib in soil within the top 4.6 m (15 ft). 

Groundwater – Likely 

Based on the high discharge volume (PV >500), 

inventory, and sampling results, radiological and 

chemical COPCs in deep soil associated with the 

216-A-5 Crib are likely to be present at concentrations 

exceeding protection of groundwater risk-based 

criteria. 

Construction Worker – Yes 

Radiological COPCs in soil deeper than 4.6 m (15 ft) 

associated with the 216-A-5 Crib are expected to be 

present at concentrations exceeding protection of 

construction worker risk-based criteria. 

No No Lky Yes None Length: Bottom 

11 m (35 ft), Top 

35 m (115 ft) 

Width: Bottom 

11 m (35 ft), Top 

35 m (115 ft) 

Depth: 8.8 m 

(29 ft) 

    X X This site has two borings and a well 

inside the crib and four wells near 

perimeter of the crib. 

HHE: 

None 

Groundwater: 

The horizontal extent of 

contamination is uncertain.   

Construction Worker: 

None. 

Groundwater: 

Perform ERT survey to delineate lateral 

extent.  
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216-A-21 Crib HHE – Yes 

Based on existing data, chemical and radiological 

COPCs are present at concentrations exceeding human 

and ecological risk-based criteria in the top 4.6 m 

(15 ft).  

Groundwater – Likely 

Based on the high discharge volume (PV >30, 

inventory, and sampling results, radiological and 

chemical COPCs in deep soil associated with the 

216-A-21 Crib are likely to be present at 

concentrations exceeding protection of groundwater 

risk-based criteria. 

Construction Worker – Likely 

Radiological COPCs in soil deeper than 4.6 m (15 ft) 

associated with the 216-A-21 Crib are expected to be 

present at concentrations exceeding protection of 

construction worker risk-based criteria. 

Yes Yes Lky Lky None Length: 18 m 

(60 ft) 

Width: 4.9 m 

(16 ft) 

Depth: 5.8 m 

(19 ft) bgs 

    X X HHE: 

None 

Groundwater: 

The extent of contamination is 

uncertain.  

Construction Worker: 

Vertical extent of radiological 

contamination below 4.6 m 

(15 ft) bgs 

Groundwater: 

Install a borehole casing near discharge 

pipe inlet; through the highly 

contaminated zone to reach the top of the 

target sampling depth of 14 m (45 ft) bgs 

and collect soil samples down to 

groundwater elevation to determine extent 

of contamination. Collect groundwater 

samples from the upper portion of the 

aquifer 

Perform ERT survey to delineate extent of 

contamination.  

Construction Worker: 

Use results from above sampling to 

evaluate risk to construction worker. 

216-A-22 Crib HHE - Likely 

Based on the unplanned release (UPR-200-E-17) that 

occurred on the surface above 216-A-22, it is likely 

that radiological and chemical COPC may be present at 

concentrations exceeding human and ecological 

risk-based criteria from 0 to 4.6 m (0 to 15 ft) bgs. 

Groundwater – Unlikely 

Based on the low volume received by this crib 

(PV=0.04), radiological and chemical COPCs in deep 

soil associated with the 216-A-28 Crib are unlikely to 

be present at concentrations exceeding groundwater 

protection risk-based criteria. 

Construction Worker – Unlikely 

Due to low inventory for this waste site, it is unlikely 

that radiological exposure to construction workers is 

present at concentrations exceeding risk-based criteria 

from soil >4.6 m (15 ft) bgs. 

Lky Lky Unl Unl None Top diameter: 

4.9 m (16 ft) 

Bottom diameter: 

1.8 m (6 ft) 

Depth: 4.9 m 

(16 ft) bgs 

 X   X  HHE: 

Nature and extent of radiological 

and chemical contamination. 

Groundwater: 

 The extent of contamination is 

uncertain. 

Construction Worker: 

Vertical extent of radiological 

contamination below 4.6 m 

(15 ft) bgs. 

Sampling will be coordinated with 

UPR-200-E-17. 

HHE: 

Sample to determine potential shallow 

contamination from 0 to 4.6 m (0 to 

15 ft) bgs. 

Groundwater: 

Extend and sample borehole nearest the 

discharge inlet to 6.1 m (20 ft) bgs or 

depth of contamination based on field 

screening to determine vertical extent of 

contamination. 

Construction Worker: 

Use results from above sampling to 

evaluate risk to construction worker. 
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UPR-200-E-17 

Address with 

216-A-22 

The UPR‐200‐E‐17 waste site is an unplanned release 

caused from a failure at the 216‐A‐22 Crib inlet, which 

resulted in yellow‐colored uranium contaminated soil. 

HHE - Likely 

Radiological and chemical COPCs may be present at 

concentrations exceeding human and ecological 

risk-based criteria. 

Groundwater – Unlikely 

The volume of the release is unknown; however, as this 

release occurred at the inlet of the 216-A-22 Crib and 

that crib received only 2,600 gal (PV=0.04), it is 

unlikely that there is a risk to groundwater from 

UPR-200-E-17. 

Construction Worker – Unlikely 

Based on the inventory information available for the 

216-A-22 Crib, it is unlikely that radiological exposure 

to construction workers is present at concentrations 

exceeding risk-based criteria from soil >4.6 m 

(15 ft) bgs. 

Lky Lky Unl Unl None Not defined  X    X HHE: 

Nature and extent of radiological 

and chemical contamination in the 

top 4.6 m (15 ft) bgs. 

Groundwater: 

Vertical extent of mobile 

contaminants in soil beneath the 

waste site and risk to groundwater. 

Construction Worker: 

Vertical extent of radiological 

contamination below 4.6 m 

(15 ft) bgs. 

Sampling will be coordinated with 

sampling for 216-A-22 Crib. 

HHE: 

One borehole near release point, sample 

0 to 4.6 m (0 to 15 ft) bgs.  

Groundwater: 

Extend and sample borehole to 6.1 m 

(20 ft) bgs or depth of contamination 

based on field screening to determine 

vertical extent of contamination. 

Construction Worker: 

Use results from sample described above 

to evaluate risk to construction worker. 

216-A-28 Crib HHE – Likely 

Because liquids were discharged 1.2 to 1.8 m (4 to 6 ft) 

bgs, radiological and chemical COPCs in soil 

associated with the 216-A-28 Crib are expected to be 

present at concentrations exceeding human and 

ecological risk-based criteria within the top 4.6 m 

(15 ft). 

Risk to Groundwater – Unlikely  

Based on an estimated discharge of 0.15 PVs, 

radiological and chemical COPCs in deep soil 

associated with the 216-A-28 Crib are unlikely to be 

present at concentrations exceeding groundwater 

protection risk-based criteria.  

Construction Worker – Unlikely 

The waste stream to the site was uranyl nitrate 

hexahydrate and did not receive fission products. The 

radiological inventory at this site is relatively low and 

is not expected to exceed construction worker risk-

based criteria. 

Lky Lky Unl Unl None Top diameter: 

6.1 m (20 ft) 

Bottom diameter: 

3 m (10 ft) 

Depth: 3.4 m 

(11 ft) bgs, pipe is 

0.9 to 1.2 m (3 to 

4 ft) bgs 

X X   X X HHE: 

Nature and extent of radiological 

and chemical contamination. in the 

top 4.6 (15 ft) bgs. 

Groundwater: 

Vertical extent of mobile 

contaminants in soil beneath the crib 

and risk to groundwater. 

Construction Worker: 

Vertical extent of radiological 

contamination below 4.6 m 

(15 ft) bgs. 

HHE: 

Collect sufficient data (minimum of a total 

of eight samples within three borehole 

locations) in the upper 4.6 m (15 ft) to 

perform statistical analysis to determine 

whether there is a basis for action. 

Groundwater: 

Extend borehole nearest discharge pipe 

inlet and collect samples to depth of 

contamination based on field screening to 

determine vertical extent of 

contamination.. 

Construction Worker: 

Use results from sample described above 

to evaluate risk to construction worker. 
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216-A-32 Crib HHE – Likely 

Because liquids were discharged 1.2 to 1.8 m (4 to 6 ft) 

bgs, radiological and chemical COPCs in soil 

associated with the 216-A-32 Crib are expected to be 

present at concentrations exceeding human and 

ecological risk-based criteria within the top 4.6 m 

(15 ft). 

Groundwater – Unlikely  

Based on an estimated discharge of 0.003 to 0.2 PVs, 

low inventory and the fact that kerosene has 

low mobility, radiological, and chemical COPCs in 

deep soil associated with the 216-A-32 Crib are 

unlikely to be present at concentrations exceeding 

groundwater protection risk-based criteria. 

Construction Worker – Unlikely 

The radiological inventory at this site is relatively low 

and not expected to exceed construction worker risk-

based criteria. 

Lky Lky Unl Unl None Length: Bottom 

21 m (70 ft), Top 

30 m (97 ft) 

Width: Bottom 

2.4 m (8 ft), Top 

11 m (35 ft) 

Depth: 2.4 to 3.0 m 

(8 to 10 ft) bgs, 

pipe is 1.2 to 1.8 m 

(4 to 6 ft) bgs, 

before stabilization 

X X   X X HHE: 

Nature and extent of radiological 

and chemical contamination. in the 

top 4.6 m (15 ft) bgs. 

Groundwater: 

Vertical extent of mobile 

contaminants in soil beneath the crib 

and risk to groundwater. 

Construction Worker: 

Vertical extent of radiological 

contamination below 4.6 m 

(15 ft) bgs. 

HHE: 

Collect sufficient data in the upper 4.6 m 

(15 ft) to perform statistical analysis to 

determine whether there is a basis for 

action. 

Groundwater: 

Extend borehole nearest discharge pipe 

inlet and collect samples to depth of 

contamination based on field screening to 

determine vertical extent of contamination. 

Construction Worker: 

Use  results from above sampling to 

evaluate risk to construction workers. 

Coordinate with 200-E-194-PL. 

200-E-194-PL 

Address with 

216-A-32 

HHE – Unlikely 

No specific releases of contamination have been 

documented from the 200-E-194-PL pipeline; however, 

no characterization data have been identified to 

determine the presence of contamination associated 

with this pipeline. Based on the burial depth of 1.2 to 

3 m (4 to 10 ft) bgs, chemical and radiological COPCs 

in the piping may be present at concentrations 

exceeding human and ecological risk-based criteria. 

However, the pipe slopes 2.5% toward the 216-A-32 

Crib, which should minimize the impact of potential 

leaks.  

Risk to Groundwater – Unlikely  

Based on the 2.5% pipeline slope into the crib, only 

a minimal amount could have leaked, so the impact to 

groundwater is unlikely. 

Construction Worker – No  

Because of shallowness of pipeline and no documented 

release, it is expected that there will be no 

contamination below 4.6 m (15 ft), so no exposure 

pathway for construction worker. 

Unl Unl Unl No None Length: 309 ft 

Diameter: 15 cm 

(6 in.) 

Depth: 1.2 to 3.0 m 

(4 to 10 ft) bgs 

X X X   X HHE: 

Nature and extent of radiological 

and chemical contamination in the 

top 4.6 m (15 ft) bgs. 

Groundwater  

Vertical extent of mobile 

contaminants in soil beneath the crib 

and risk to groundwater. 

Construction Worker 

None 

HHE and Groundwater: 

Utilize data from the 216-A-32 Crib 

investigation to estimate contamination 

that may be present. 
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Table C-8. Data Quality Objectives Evaluation for 200-CP-1 OU Crib and Trench Waste Sites 

Waste Site 

Basis for Action Considerations 

 

Other Regulatory 

Standards 

Response Identification and Evaluation Considerations Data Needs and Data Gaps Identification 

Potential Threat to  

Human Health and the Environment,  

Groundwater, and Construction Worker 

Based on Existing Information (PSQs #1, #2, #3) 

Likely Exposure 

Pathways 
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Potential Response Actionsb 
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References: DOE/RL-2008-38, Draft A, Remedial Investigation/Feasibility Study Report for the 200-MW-1 Miscellaneous Waste Sites Operable Unit. 

RHO-CD-673, Handbook 200 Areas Waste Sites, Volume 1.  

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 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,” “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 process. 

c. Based on data quality objective valuation; the sampling and analysis plan (Appendix A of this work plan) provides final investigation approach details. 

bgs = below ground surface 

BRA = baseline risk assessment 

COPC = contaminant of potential concern 

DOE-RL = U.S. Department of Energy, Richland Operations Office 

ELCR = excess lifetime cancer risk 

EM = electromagnetic 

ERT = electrical resistivity tomography 

FS = feasibility study y 

HHE = human health and ecological 

GPR = ground penetrating radar 

IC = institutional control 

Lky = likely 

MCL = maximum contaminant level 

OU = operable unit 

PSQ = principal study question 

PUREX = Plutonium Uranium Extraction 

PV = pore volume 

 

RI = remedial investigation 

RTD = removal, treatment, and disposal 

UIC = underground injection control 

Unl = unlikely 

Unc = uncertain 

  1 
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Table C-9. Data Quality Objectives Evaluation for 200-CP-1 OU French Drain and Associated Pipeline Waste Sites 

Waste Site 

Basis for Action Considerations 

PSQ #3 

Other Regulatory 

Standards 

Response Identification and Evaluation Considerations Data Needs and Data Gaps Identification 

Potential Threat to HHE  

Based on Existing Information (PSQs #1, #2, #3) 

Likely Exposure 

Pathways 

Dimensions 

Potential  

Response Actionsb 

Uncertainty Uncertainty Management Approachc 
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216-A-11 French 

Drain 
HHE – No 

Based on the waste site construction and discharge 

depth (~9.1 m [30 ft]) bgs), no radiological or chemical 

COPCs associated with the 216-A-11 French Drain are 

expected in soil within the top 4.6 m (15 ft). 

Groundwater – Unlikely 

Based on the low discharge volume (100,000 L 

[26,400 gal], or estimated discharge of 1.7 PVs over 

16 years) and waste inventories indicating a 

limited mass of mobile COPCs (Table C-2), 

radiological and chemical COPCs associated with the 

216-A-11 French Drain are unlikely to be present in 

soil at concentrations exceeding groundwater 

protection risk-based criteria. 

Construction Worker – Unlikely 

Based on the low estimated waste inventory for 

radionuclides (Table C-2), radiological COPCs 

associated with the 216-A-11 French Drain are 

unlikely in soil >4.6 m (15 ft) bgs at concentrations 

posing potential risk to construction workers.  

No No Unl Unl UIC status is 

unknown 

Drain Diameter: 

0.8 m (2.5 ft) 

Drain Depth: 

9.1 m (30 ft) bgs 

 X  X  X HHE: 

None 

Groundwater: 

Vertical extent of mobile 

contaminants in soil beneath the 

waste site and risk to groundwater.  

Construction Worker: 

Vertical extent of radiological 

contamination below 4.6 m 

(15 ft) bgs. 

UIC status is unknown and will need 

to be determined to verify if 

decommissioning of this french 

drain is required under 

WAC 173-218-120. 

216-A-11 French Drain is located 9.1 m 

(30 ft) south of the 202A Canyon and is 

expected to be incorporated into that 

response action.  

Groundwater: 

Existing discharge volume and waste 

inventory information is sufficient to 

support RI/FS evaluations for groundwater 

protection. The waste site is within the 

effective footprint of the 202A barrier 

and minimum excavation footprint.  

Construction Worker: 

The existing waste inventory information 

is sufficient to support RI/FS evaluations 

for the construction worker pathway. The 

waste site is within the 202A barrier 

and minimum excavation footprints. 

An RI/FS task has been identified in 

Chapter 5 of this work plan to complete 

UIC classification for 200-CP-1 OU waste 

sites. 

Address concurrently with the associated 

pipeline (200-E-266-PL). 
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Table C-9. Data Quality Objectives Evaluation for 200-CP-1 OU French Drain and Associated Pipeline Waste Sites 

Waste Site 

Basis for Action Considerations 

PSQ #3 

Other Regulatory 

Standards 

Response Identification and Evaluation Considerations Data Needs and Data Gaps Identification 

Potential Threat to HHE  
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Likely Exposure 

Pathways 
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Uncertainty Uncertainty Management Approachc 
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200-E-266-PL 

Radioactive 

Process Sewer 

(Consider with 

216-A-11 French 

Drain) 

HHE – No 

Based on the pipeline depth (4.9 to 7.9 m [16 to 

26 ft] bgs), no radiological or chemical COPCs 

associated with the 200-E-266-PL waste site are 

expected in soil within the top 4.6 m (15 ft). 

Groundwater – Unlikely  

Liquids gravity drained at a low rate (~ 4 L [~1 gal] 

every few hours) through the pipeline to the 216-A-11 

French Drain, therefore, only a minimal amount could 

have leaked. Based on the pipeline slope of 33% and 

low waste inventory for 216-A-11 (Table C-2), 

radiological and chemical COPCs associated with the 

200-E-266-PL pipeline are unlikely to be present in 

soil at concentrations exceeding groundwater 

protection risk-based criteria. 

Construction Worker – Unlikely 

Because liquids gravity drained through the pipeline to 

the 216-A-11 French Drain, radiological COPCs 

associated with 200-E-266-PL are unlikely to be 

present in soil >4.6 m (15 ft) bgs at concentrations 

exceeding construction worker risk-based criteria.  

No No Unl Unl None Length: 9.1 m 

(30 ft) 

Depth: 4.9 to 

7.9 m (16 to 

26 ft) bgs 

Slope: 33% 

Diameter: 4 in. 

carbon steel 

Pipe void space: 

~76 L (20 gal) 

 X  X  X HHE: 

None 

Groundwater: 

Vertical extent of mobile 

contaminants in soil beneath the 

waste site and risk to groundwater. 

Construction Worker: 

Vertical extent of radiological 

contamination below 4.6 m 

(15 ft) bgs. 

200-E-266-PL is located 0 to 9.1 m (30 ft) 

south of the 202A Canyon and is expected 

to be incorporated into that response 

action.  

Address concurrently with the 216-A-11 

French Drain. Existing information is 

sufficient to support RI/FS evaluations. 
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Table C-9. Data Quality Objectives Evaluation for 200-CP-1 OU French Drain and Associated Pipeline Waste Sites 

Waste Site 

Basis for Action Considerations 

PSQ #3 

Other Regulatory 

Standards 

Response Identification and Evaluation Considerations Data Needs and Data Gaps Identification 

Potential Threat to HHE  

Based on Existing Information (PSQs #1, #2, #3) 

Likely Exposure 

Pathways 

Dimensions 

Potential  

Response Actionsb 

Uncertainty Uncertainty Management Approachc 
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216-A-12 French 

Drain 
HHE – No 

Based on waste site construction and discharge depth, 

no radiological or chemical COPCs in shallow soil 

associated with the 216-A-12 French Drain are 

expected at concentrations exceeding human and 

ecological risk-based criteria within the top 4.6 m 

(15 ft). 

Groundwater – Unlikely  

Based on a low estimated discharge , volume of 

100,000 L (26,400 gal) (1.7 PVs) and limited mass of 

mobile COPCs (Table C-2), the risk to groundwater is 

considered unlikely. 

Construction Worker – Unlikely 

Based on the low estimated waste inventory for 

radionuclides, radiological COPCs associated with the 

216-A-12 French Drain are unlikely in soil >4.6 m 

(15 ft) bgs at concentrations posing potential risk to 

construction workers.  

No No Unl Unl UIC status is 

unknown 

Depth: 10 m 

(33 ft) bgs 

Diameter: 30 in. 

 

 X  X  X HHE: 

None 

Groundwater: 

Vertical extent of mobile 

contaminants in soil beneath the 

waste site and risk to groundwater.  

Construction Worker: 

Vertical extent of radiological 

contamination below 4.6 m 

(15 ft) bgs.  

 

216-A-12 French Drain is located within 

23 m (75 ft) of the 202A Canyon and is 

expected to be incorporated into that 

response action.  

Groundwater: 

Existing information is sufficient to 

support RI/FS evaluations. The waste site 

is within the effective footprint of the 

202A Canyon barrier and the minimum 

excavation footprint.  

Construction Worker 

The existing waste inventory information 

is sufficient to support RI evaluations. The 

waste site is within the effective footprint 

of the 202A Canyon barrier and 

the minimum excavation footprint.  

An RI/FS task has been identified in 

Chapter 5 of this work plan to complete 

UIC classification for 200-CP-1 OU waste 

sites. 

Address concurrently with the associated 

pipeline (200-E-267-PL). 
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Table C-9. Data Quality Objectives Evaluation for 200-CP-1 OU French Drain and Associated Pipeline Waste Sites 

Waste Site 

Basis for Action Considerations 

PSQ #3 

Other Regulatory 

Standards 

Response Identification and Evaluation Considerations Data Needs and Data Gaps Identification 

Potential Threat to HHE  

Based on Existing Information (PSQs #1, #2, #3) 
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200-E-267-PL 

Pipeline 

(Consider with 

216-A-12 French 

Drain) 

No specific releases of contamination have been 

documented from the 200-E-267-PL pipeline. 

HHE – Unlikely 

Because a low volume of liquids with low contaminant 

inventory gravity drained through the pipeline to the 

216-A-12 French Drain, radiological COPCs 

associated with 200-E-267-PL are unlikely to be 

present in soil <4.6 m (15 ft) bgs at concentrations 

exceeding human and ecological risk-based criteria. 

Groundwater – Unlikely  

A low volume (100,000 L [26,400 gal]) of liquids 

gravity drained through the pipeline to the 216-A-12 

French Drain, therefore, only a minimal amount could 

have leaked. Based on the low waste inventory and 

volume discharged through the pipeline to 216-A-12, 

radiological and chemical COPCs associated with the 

200-E-267-PL pipeline are unlikely to be present in 

soil at concentrations exceeding groundwater 

protection risk-based criteria. 

Construction Worker – Unlikely 

Because a low volume of liquids with low contaminant 

inventory gravity drained through the pipeline to the 

216-A-12 French Drain, radiological COPCs 

associated with 200-E-267-PL are unlikely to be 

present in soil >4.6 m (15 ft) bgs at concentrations 

exceeding construction worker risk-based criteria.  

Unl Unl Unl Unl None Length: 9.1 m 

(30 ft) 

Diameter: 4 in. 

Depth: ~1.5 m 

(5 ft) bgs 

Carbon steel  

 X  X  X HHE: 

Nature and extent of radiological 

and chemical contamination in the 

top 4.6 m (15 ft) bgs. 

Groundwater: 

Vertical extent of mobile 

contaminants in soil beneath the 

waste site and risk to groundwater. 

Construction Worker: 

Vertical extent of radiological 

contamination below 4.6 m 

(15 ft) bgs. 

HHE, Groundwater, and Construction 

Worker: 

200-E-267-PL is located within 23 m 

(75 ft) of the south side of the 202A 

Canyon and is expected to be incorporated 

into that response action.  

Address concurrently with the 216-A-12 

French Drain. Existing information is 

sufficient to support RI/FS evaluations. 
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Table C-9. Data Quality Objectives Evaluation for 200-CP-1 OU French Drain and Associated Pipeline Waste Sites 

Waste Site 

Basis for Action Considerations 

PSQ #3 

Other Regulatory 

Standards 

Response Identification and Evaluation Considerations Data Needs and Data Gaps Identification 

Potential Threat to HHE  

Based on Existing Information (PSQs #1, #2, #3) 
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Uncertainty Uncertainty Management Approachc 
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216-A-13 French 

Drain 
HHE – No 

Based on waste site construction and discharge depth 

of 5.5 m (18 ft) bgs, no radiological or chemical 

COPCs associated with the 216-A-13 French Drain are 

expected at concentrations exceeding human and 

ecological risk-based criteria within the top 4.6 m 

(15 ft). 

Groundwater – Unlikely  

Based on an estimated discharge of 10,000 L 

(2,640 gal) of liquid (~0.2 PVs) and low estimated 

radiological and chemical inventory, COPCs in soil are 

unlikely at concentrations exceeding groundwater 

protection risk-based criteria. 

Construction Worker – Unlikely 

Based on the low estimated waste discharge volume 

and inventory for radionuclides, radiological COPCs 

associated with the 216-A-13 French Drain are 

unlikely in soil >4.6 m (15 ft) bgs at concentrations 

posing potential risk to construction workers.  

No No Unl Unl Classified as an 

unregistered 

Class V UIC well  

requiring 

decommissioning  

under WAC 173-

218-120. 

Depth: 5.5 m 

(18 ft) bgs 

Diameter: 36 in. 

 

 X  X  X HHE: 

None 

Groundwater: 

Vertical extent of mobile 

contaminants in soil beneath the 

waste site and risk to groundwater.  

Construction Worker: 

Vertical extent of radiological 

contamination below 4.6 m 

(15 ft) bgs. 

 

The 216-A-13 French Drain is located 

within 6 m (20 ft) west and 6 m (20 ft) 

south of the southwest corner of the 202A 

Canyon and is expected to be incorporated 

into that response action.  

Groundwater: 

Due to the low discharge volume 

(10,000 L [2,640 gal]) and limited mass 

of mobile COPCs, the risk to groundwater 

is considered unlikely and existing 

information is sufficient to support RI/FS 

evaluations. The waste site is within the 

effective footprint of the 202A barrier 

and minimum excavation footprint.  

Construction Worker: 

The existing waste inventory information 

is sufficient to support RI/FS evaluations. 

The waste site is within the 202A effective 

barrier and excavation footprints.  

Address concurrently with the associated 

pipeline (200-E-273-PL). 
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Table C-9. Data Quality Objectives Evaluation for 200-CP-1 OU French Drain and Associated Pipeline Waste Sites 

Waste Site 

Basis for Action Considerations 

PSQ #3 

Other Regulatory 

Standards 

Response Identification and Evaluation Considerations Data Needs and Data Gaps Identification 

Potential Threat to HHE  

Based on Existing Information (PSQs #1, #2, #3) 

Likely Exposure 

Pathways 

Dimensions 

Potential  

Response Actionsb 

Uncertainty Uncertainty Management Approachc 

PSQ #1 PSQ #2 

N
o
 A

ct
io

n
 

R
T

D
  

(E
x
ca

v
a
te

 f
o
r 

U
IC

 S
it

es
) 

L
ea

v
e
 i

n
 P

la
ce

 (
S

ta
b

il
iz

e)
 

L
ea

v
e
 i

n
 P

la
ce

 

(P
U

R
E

X
 C

a
n

y
o

n
 B

a
rr

ie
r)

 

L
ea

v
e
 i

n
 P

la
ce

 

(S
it

e 
S

p
ec

if
ic

 B
a
r
ri

er
) 

L
ea

v
e
 i

n
 P

la
ce

 (
IC

) 

H
H

E
 (

C
h

em
ic

a
l)

 

0
 t

o
 4

.6
 m

 (
1
5

 f
t)

 b
g
sa

 

H
H

E
 (

R
a
d

io
lo

g
ic

a
l)

 

0
 t

o
 4

.6
 m

 (
1
5

 f
t)

 b
g
sa

 

G
r
o
u

n
d

w
a
te

r 
P

ro
te

c
ti

o
n

  

0
 t

o
 W

a
te

r
 T

a
b

le
 

C
o
n

st
ru

ct
io

n
 W

o
rk

er
 

(R
a
d

io
lo

g
ic

a
l)

  

>
 4

.6
 m

 (
1

5
 f

t)
 b

g
s 

200-E-273-PL 

(Consider with 

216-A-13 French 

Drain) 

No specific releases of contamination have been 

documented from the 200-E-273-PL pipeline.  

HHE – Unlikely 

Because a low volume of liquids with low contaminant 

inventory gravity drained through the pipeline to the 

216-A-13 French Drain, radiological COPCs 

associated with 200-E-273-PL are unlikely to be 

present in soil <4.6 m (15 ft) bgs at concentrations 

exceeding human and ecological risk-based criteria. 

Groundwater – Unlikely  

A low volume (10,000 L [2,640 gal]) of liquids gravity 

drained through the pipeline to the 216-A-13 French 

Drain, therefore, only a minimal amount could have 

leaked. Based on the low waste inventory and volume 

discharged through the pipeline to 216-A-13, 

radiological and chemical COPCs associated with the 

200-E-273-PL pipeline are unlikely to be present in 

soil at concentrations exceeding groundwater 

protection risk-based criteria. No soil characterization 

data have been identified. 

Construction Worker – Unlikely 

Because a low volume of liquids with low contaminant 

inventory gravity drained through the pipeline to the 

216-A-13 French Drain, radiological COPCs 

associated with 200-E-273-PL are unlikely to be 

present in soil >4.6 m (15 ft) bgs at concentrations 

exceeding construction worker risk-based criteria. No 

soil characterization data have been identified. 

Unl Unl Unl Unl None 200-E-273-PL:1 

Length: 26 m 

(86 ft) 

Diameter: 3 in. 

Depth: ~4.4 m 

(14.5 ft) bgs 

200-E-273-PL:2 

Length: 7 m (23 ft)  

Diameter: 3 in. 

Depth: ~4.4 m 

(14.5 ft) bgs 

 X  X  X HHE: 

Nature and extent of radiological 

and chemical contamination in the 

top 4.6 m (15 ft) bgs. 

Groundwater: 

Vertical extent of mobile 

contaminants in soil beneath the 

waste site and risk to groundwater. 

Construction Worker: 

Vertical extent of radiological 

contamination below 4.6 m  

(15 ft) bgs. 

HHE, Groundwater, and Construction 

Worker: 

200-E-273-PL is located within 6 m (20 ft)  

west and 6 m (20 ft) south of the 

southwest corner of the 202A Canyon and 

is expected to be incorporated into that 

response action.  

Address concurrently with the 216-A-13 

French Drain. Existing information is 

sufficient to support RI/FS evaluations. 
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216-A-14 French 

Drain 
HHE – No 

Based on waste site construction and discharge depth 

of 8.8 m (29 ft) bgs, no radiological or chemical 

COPCs associated with the 216-A-14 French Drain are 

expected at concentrations exceeding human and 

ecological risk-based criteria within the top 4.6 m 

(15 ft). 

Groundwater – Unlikely  

Based on an estimated discharge of 1,000 L (264 gal) 

of liquid (<0.1 PVs) and low estimated radiological 

and chemical inventory, COPCs in soil are unlikely at 

concentrations exceeding groundwater protection 

risk-based criteria. 

Construction Worker – Unlikely 

Based on the low estimated waste discharge volume 

and inventory for radionuclides, radiological COPCs 

associated with the 216-A-14 French Drain are 

unlikely in soil >4.6 m (15 ft) bgs at concentrations 

posing potential risk to construction workers. 

No No Unl Unl UIC status is 

unknown 

Depth: 8.8 m 

(29 ft) bgs 

Diameter: 30 in. 

 

 X    X HHE: 

None 

Groundwater: 

Vertical extent of mobile 

contaminants in soil beneath the 

waste site and risk to groundwater. 

The site is located outside of the 

estimated effective barrier and 

minimum excavation footprints; 

therefore RI evaluations are 

necessary to determine potential 

threat to groundwater.  

Construction Worker: 

Vertical extent of radiological 

contamination below 4.6 m 

(15 ft) bgs. 

UIC status is unknown and must be 

determined to verify if 

decommissioning of this french 

drain is required under 

WAC 173-218-120.  

The 216-A-14 French Drain is located 

outside the effective footprint of the 202A 

Canyon barrier and minimum excavation 

footprint. The site is located within the 

4.6 m (15 ft) thick footprint of the 202A 

Canyon barrier, so remedial actions is 

expected to be coordinated with that 

response action.  

Groundwater: 

Due to the low discharge volume (1,000 L 

[264 gal]) and limited mass of mobile 

COPCs (1 kg nitrate), the risk to 

groundwater is considered unlikely. Data 

from the 216-A-15 French Drain borehole 

will be used in the RI/FS evaluation to 

bound the potential impact to groundwater 

for wells outside of the 202A Canyon 

barrier footprint. 

Construction Worker 

The existing waste inventory information 

is sufficient to support RI/FS evaluations.  

Address concurrently with the associated 

pipeline (200-E-268-PL). 

An RI/FS task has been identified in 

Chapter 5 of this work plan to complete 

UIC classification for 200-CP-1 OU waste 

sites. 
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200-E-268-PL 

Pipeline 

(Consider with 

216-A-14 French 

Drain) 

No specific releases of contamination have been 

documented from the 200-E-268-PL pipeline.  

HHE – Unlikely 

Because a very low volume of liquids with low 

contaminant inventory gravity drained through the 

pipeline to the 216-A-14 French Drain, radiological 

COPCs associated with 200-E-268-PL are unlikely to 

be present in soil <4.6 m (15 ft) bgs at concentrations 

exceeding human and ecological risk-based criteria. 

Groundwater – Unlikely  

A low volume (1,000 L [264 gal]) of liquids gravity 

drained through the pipeline to the 216-A-14 French 

Drain, therefore, only a minimal amount could have 

leaked. Based on the low waste inventory and volume 

discharged through the pipeline to 216-A-14, 

radiological and chemical COPCs associated with the 

200-E-268-PL pipeline are unlikely to be present in 

soil at concentrations exceeding groundwater 

protection risk-based criteria. 

Construction Worker – Unlikely 

Because a low volume of liquids with low contaminant 

inventory gravity drained through the pipeline to the 

216-A-14 French Drain, radiological COPCs 

associated with 200-E-268-PL are unlikely to be 

present in soil >4.6 m (15 ft) bgs at concentrations 

exceeding construction worker risk-based criteria.  

Unl Unl Unl Unl None Length: ~6.1 m 

(20 ft) 

Diameter: 1.5 in. 

Depth: 3 to 8 m 

(9.7 to 26.3 ft) bgs 

 X    X HHE: 

Nature and extent of radiological 

and chemical contamination in the 

top 4.6 m (15 ft) bgs. 

Groundwater: 

Vertical extent of mobile 

contaminants in soil beneath the 

waste site and risk to groundwater. 

Construction Worker: 

Vertical extent of radiological 

contamination below 4.6 m 

(15 ft) bgs. 

HHE, Groundwater, and Construction 

Worker:  

200-E-268-PL is located outside the 

effective footprint of the 202A Canyon 

barrier and minimum excavation footprint. 

The site is located within the 4.6 m (15 ft)  

thick footprint of the 202A Canyon 

barrier, so remedial actions is expected to 

be coordinated with that response action.  

Address concurrently with the 216-A-14 

French Drain. Existing information is 

sufficient to support RI/FS evaluations. 
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216-A-15 French 

Drain 
HHE – No 

Based on the waste site construction and discharge 

depth (~13.3 m [43.5 ft] bgs), no radiological or 

chemical COPCs are expected with the 216-A-15 

French Drain in soil within the top 4.6 m (15 ft). 

Groundwater – Uncertain 

The discharge volume is uncertain. A reported 

discharge volume of 10,000,000 L (2,640,000 gal) is 

believed to be erroneous, but no other volume estimate 

is available.  

Given that waste inventories indicate a limited mass 

of mobile COPCs, it’s uncertain whether 

contamination is present in soil at concentrations 

exceeding groundwater protection risk-based criteria.  

Construction Worker – Uncertain 

Based on the direct discharge of liquids to the 

subsurface and estimated waste inventories for 

radionuclides with long half-lives, radiological COPCs 

associated with the 216-A-15 French Drain may be 

present in soil >4.6 m (15 ft) bgs at concentrations 

posing potential risk to construction workers.  

No No Unc Unc UIC status in 

unknown 

Length: ~3 m 

(10 ft) 

Diameter: 64 in. 

Depth: 10.2 to 

13.3 m (33.5 to 

43.5 ft) bgs 

Fill: ~1.8 m (6 ft) 

of stone 

 X   X X HHE: 

None 

Groundwater: 

Vertical extent of mobile 

contaminants in soil beneath the 

waste site and risk to groundwater.  

Construction Worker: 

Vertical extent of radiological 

contamination below 4.6 m 

(15 ft) bgs. 

 

216-A-15 French Drain is located outside 

of the estimated 202A Canyon barrier and 

excavation footprints.  

Groundwater: 

Install one borehole next to the structure. 

Sample between 4.6 m (15 ft) bgs and the 

french drain discharge depth, 13.3 m 

(43.5 ft) bgs will only be collected if field 

screening identifies contamination above 

background. Collect samples from 13.3 m 

(43.5 ft) bgs to a minimum depth of 30 m 

(100 ft) bgs to confirm contamination. The 

borehole will be extended to the bottom 

depth of contamination based on field 

screening. 

Construction Worker: 

Use information collected during 

investigation of risk to groundwater to 

evaluate risk to construction workers.  

An RI/FS task has been identified in 

Chapter 5 of this work plan to complete 

UIC classification for 200-CP-1 OU waste 

sites. 

Consider approach/impacts of 

200-E-242-PL. 
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200-E-242-PL 

(Consider with 

216-A-15 French 

Drain) 

HHE – No 

Based on the pipeline depth (10 to 10.4 m [33 to 

34 ft] bgs), there are no radiological and chemical 

COPCs associated with the 200-E-242-PL waste site in 

soil within the top 4.6 m (15 ft). 

Groundwater – Unlikely  

Liquids gravity drained through the stainless-steel 

pipeline to the 216-A-15 French Drain, therefore, the 

potential for significant leakage is low. Based on the 

low leakage potential and low waste inventory for the 

216-A-15 French Drain, radiological and chemical 

COPCs are unlikely to be present in soil at 

concentrations exceeding groundwater protection 

risk-based criteria. 

Construction Worker – Unlikely 

Because liquids gravity drained through the pipeline to 

the 216-A-15 French Drain, radiological COPCs 

associated with 200-E-242-PL are unlikely to be 

present in soil >4.6 m (15 ft) bgs at concentrations 

exceeding construction worker criteria.  

No No Unl Unl None Length: 15 m 

(50 ft) 

Diameter: 4 in. 

stainless steel 

Depth: 10 to 

10.4 m (33 to 

34 ft) bgs 

 X   X X HHE: 

None 

Groundwater: 

Vertical extent of mobile 

contaminants in soil beneath the 

waste site and risk to groundwater. 

Construction Worker: 

Vertical extent of radiological 

contamination below 4.6 m 

(15 ft)  bgs. 

 

Groundwater and Construction 

Worker: 

200-E-242-PL is located outside the 

footprint of the 202A Canyon barrier 

and minimum excavation footprint.  

Address concurrently with characterization 

of the 216-A-15 French Drain. No 

additional information is needed to support 

RI evaluations. 
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216-A-33 French 

Drain 

 

This site received bearing coolant waste from the 

291A001 Stack. The waste was low in salt, 

neutral/basic, and contained <1 Ci total beta activity. 

The site falls under building 291AE. 

HHE - Unlikely 

Based on process knowledge of bearing coolant waste 

and a 1990 radiological survey that did not detect any 

contamination at surface level, radiological and 

chemical COPCs are unlikely to be present at 

concentrations exceeding human and ecological 

risk-based criteria. 

Groundwater – Unlikely 

Based on process knowledge of bearing coolant waste, 

it is unlikely that the site poses a potential risk to 

groundwater. 

Construction Worker – Unlikely 

Based on process knowledge of bearing coolant waste, 

it is unlikely that there is potential for radiological 

exposure to human receptors from soil >4.6 m 

(15 ft) bgs 

Unl Unl Unl Unl Classified as an 

unregistered Class 

V UIC well  

requiring 

decommissioning  

under WAC 173-

218-120 

Diameter: 0.9 m 

(3 ft) (some 

sources indicate 

1.8 m [6 ft]) 

Length: 1.5 m 

(5 ft) 

Depth: ~3.7 m 

(12 ft) bgs 

 X  X   The volume of waste disposed to the 

french drain is unknown. 

HHE: 

Nature and extent of radiological 

and chemical contamination in the 

top 4.6 m (15 ft) bgs. 

Groundwater: 

Vertical extent of mobile 

contaminants in soil beneath the 

waste site and risk to groundwater. 

Construction Worker: 

Vertical extent of radiological 

contamination below 4.6 m 

(15 ft) bgs. 

The 216-A-33 French Drain is located 

~57 m (187 ft) south of the 202A Canyon 

and is expected to be incorporated into that 

response action. 

HHE: 

Based on process knowledge, the risk to 

HHE is considered unlikely and existing 

information is sufficient to support RI/FS 

evaluations. The waste site is within the 

effective footprint of the estimated 202A 

Canyon barrier and the minimum 

excavation footprint. 

Groundwater: 

Based on process knowledge, the risk to 

groundwater is considered unlikely and 

existing information is sufficient to 

support RI/FS evaluations. The waste site 

is within the effective footprint of the 

estimated 202A Canyon barrier and the 

minimum excavation footprint. 

Construction Worker: 

Existing information is sufficient to 

support RI/FS evaluations. The waste site 

is within the effective footprint of the 

estimated 202A Canyon barrier and the 

minimum excavation footprint. 

An RI/FS task has been identified in 

Chapter 5 of this work plan to complete 

UIC classification for 200-CP-1 OU waste 

sites. 

Address concurrently with the associated 

pipeline (200-E-269-PL). 
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Table C-9. Data Quality Objectives Evaluation for 200-CP-1 OU French Drain and Associated Pipeline Waste Sites 
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200-E-269-PL 

(Consider with 

216-A-33) 

The pipeline drained bearing coolant waste/water from 

the 291A001 Stack to the 216-A-33 French Drain. The 

waste was low in salt, neutral/basic, and contained 

<1 Ci of total beta activity. A portion of the pipe may 

fall under building 291AE. 

HHE – Unlikely 

Based on process knowledge of bearing coolant waste, 

radiological and chemical COPCs are unlikely to be 

present at concentrations exceeding human and 

ecological risk-based criteria. 

Groundwater – Unlikely 

Based on process knowledge of bearing coolant waste, 

it is unlikely that the site poses a potential risk to 

groundwater. 

Construction Worker – Unlikely 

The pipeline was buried at 1.5 m (5 ft) bgs, 

radiological COPCs in soil surrounding the 

200-E-269-PL are unlikely to be present at 

concentrations exceeding construction worker 

risk-based criteria.  

Unl Unl Unl Unl None Length: 48 m 

(156 ft) 

Diameter: 2 in. 

Direct buried 

depth: ~1.5 m 

(5 ft) 

 X  X   HHE: 

Nature and extent of radiological 

and chemical contamination in the 

top 4.6 m (15 ft) bgs. 

Groundwater: 

Vertical extent of mobile 

contaminants in soil beneath the 

waste site and risk to groundwater. 

Construction Worker: 

Vertical extent of radiological 

contamination below 4.6 m 

(15 ft) bgs. 

HHE, Groundwater, and Construction 

Worker: 

200-E-269-PL is located ~57 m (187 ft)  

south of the 202A Canyon and is expected 

to be incorporated into that response 

action.  

Address concurrently with the 216-A-33 

French Drain. Existing information is 

sufficient to support RI/FS evaluations. 
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Table C-9. Data Quality Objectives Evaluation for 200-CP-1 OU French Drain and Associated Pipeline Waste Sites 

Waste Site 
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216-A-35 French 

Drain 
HHE – No 

Based on waste site construction and discharge depth 

of 5 m (16 ft) bgs, no radiological or chemical COPCs 

associated with the 216-A-35 French Drain are 

expected at concentrations exceeding human and 

ecological risk-based criteria within the top 4.6 m 

(15 ft). 

Groundwater – Unlikely  

Based on an estimated discharge of 10,000 L 

(2,640 gal) of liquid (~0.2 PVs) and low estimated 

radiological and chemical inventory, COPCs in soil are 

unlikely at concentrations exceeding groundwater 

protection risk-based criteria. 

Construction Worker – Unlikely 

Based on the low estimated waste discharge volume 

and inventory for radionuclides, radiological COPCs 

are unlikely in soil >4.6 m (15 ft) bgs at concentrations 

posing potential risk to construction workers.  

No No Unl Unl Classified as an 

unregistered (not 

considered a Class 

V well). Requires 

decommissioning 

under WAC 173-

218-120. 

Depth: 4.9 m 

(16 ft) 

Diameter: 1.5 m 

(4.9 ft) 

 X  X  X HHE: 

None 

Groundwater: 

Vertical extent of mobile 

contaminants in soil beneath the 

waste site and risk to groundwater. 

Construction Worker: 

Vertical extent of radiological 

contamination below 4.6 m 

(15 ft) bgs. 

 

The 216-A-35 French Drain is located 

approximately 9 m (30 ft) south of the 

west end of the 202A Canyon and is 

expected to be incorporated into that 

response action.  

Groundwater: 

Existing information is sufficient to 

support RI/FS evaluations. The waste site 

is within the effective footprint of the 

202A barrier and minimum excavation 

footprint.  

Construction Worker: 

The existing waste inventory information 

is sufficient to support RI/FS evaluations. 

The waste site is within the 202A effective 

barrier and excavation footprints.  

Address concurrently with the associated 

pipeline (200-E-272-PL). 



DOE/RL-2020-27, DRAFT A 
SEPTEMBER 2020 

 

C-54 

Table C-9. Data Quality Objectives Evaluation for 200-CP-1 OU French Drain and Associated Pipeline Waste Sites 

Waste Site 
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Potential Threat to HHE  
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200-E-272-PL 

Pipeline -  

(Consider with 

216-A-35 French 

Drain) 

No specific releases of contamination have been 

documented from the 200-E-272-PL pipeline.  

HHE – No 

Because of the construction depth of ~5.5 ft (18 ft) 

below grade, no radiological or chemical COPCs 

associated with 200-E-272-PL are expected to be 

present in soil <4.6 m (15 ft) bgs at concentrations 

exceeding human and ecological risk-based criteria. 

Groundwater – Unlikely  

A low volume (10,000 L [2,640 gal]) of liquids gravity 

drained through the pipeline to the 216-A-35 French 

Drain, therefore, only a minimal amount could have 

leaked. Based on the low waste inventory and volume 

discharged through the pipeline to 216-A-35, 

radiological and chemical COPCs associated with the 

200-E-272-PL pipeline are unlikely to be present in 

soil at concentrations exceeding groundwater 

protection risk-based criteria. 

Construction Worker – Unlikely 

Because a low volume of liquids with low contaminant 

inventory gravity drained through the pipeline to the 

216-A-35 French Drain, radiological COPCs 

associated with 200-E-272-PL are unlikely to be 

present in soil >4.6 m (15 ft) bgs at concentrations 

exceeding construction worker risk-based criteria.  

No No Unl Unl None Length: 12 m 

(40 ft) 

Diameter: 3 in. 

Depth: ~5.5 m 

(18 ft) bgs 

 X  X  X HHE: 

None 

Groundwater: 

Vertical extent of mobile 

contaminants in soil beneath the 

waste site and risk to groundwater. 

Construction Worker: 

Vertical extent of radiological 

contamination below 4.6 m 

(15 ft) bgs. 

200-E-272-PL is located within 9 m (30 ft) 

south of the southwest corner of the 202A 

Canyon and is expected to be incorporated 

into that response action.  

Address concurrently with the 216-A-35 

French Drain. Existing information is 

sufficient to support RI/FS evaluations. 

Reference: WAC 173-218-120, “Decommissioning a UIC Well.” 

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 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,” “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 process. 

c. Based on data quality objective valuation; the sampling and analysis plan (Appendix A of this work plan) provides final investigation approach details. 

bgs = below ground surface 

DOE-RL  =  U.S. Department of Energy, Richland Operations Office 

FS  =  feasibility study 

HHE = human health and ecological 

IC = institutional control 

OU = operable unit 

PSQ = principal study question 

PUREX = Plutonium Uranium Extraction  

PV = pore volume  

RI = remedial investigation 

RTD = removal, treatment, and disposal 

UIC = underground injection control 

Unl = unlikely 

Unc = uncertain 
  1 
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Table C-10. Data Quality Objectives Evaluation for 200-CP-1 OU Tank, Diversion Box, and Septic System Waste Sites 

Waste Site 

Basis for Action Considerations 
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200-E-58 

Neutralization 

Tank 

HHE - No 

No specific releases of contamination have been 

documented. Based on waste site construction and 

depth (5.9 m [19.5 ft] bgs), no radiological or chemical 

COPCs associated with the 200-E-58 neutralization 

tank are expected in soil within the top 4.6 m (15 ft). 

Groundwater – Unlikely 

It is uncertain whether radiological and chemical 

COPCs in soil associated with the 200-E-58 

neutralization tank are present at concentrations 

exceeding groundwater protection criteria. No 

analytical data were found for the tank contents or 

surrounding soil. The tank liquids were removed in 

1986 and in 1996. The tank was isolated in 1997. The 

tank liquid volume before it was pumped in 1986 and 

1996 suggests the tank is retaining liquid and leaks to 

the subsurface are unlikely.    

Construction Worker – Unlikely 

Based on waste site construction and process 

knowledge which indicates an acidic waste stream with 

organic COPCs, radiological COPCs in soil 

surrounding the 200-E-58 Neutralization Tank are 

unlikely to be present at concentrations exceeding 

construction worker risk-based criteria. The tank liquid 

volume before it was pumped in 1986 and 1996 

suggests the tank is retaining liquid and leaks to the 

subsurface are unlikely. 

No No Unl Unl None Height: 3.8 m 

(12.5 ft) 

Diameter: 3.4 m 

(11.3 ft) 

Depth: 5.9 to 9.8 m 

(19.5  to 32 ft) bgs 

Capacity: 28,500 L 

(7,540 gal) 

Charging riser 

extends to 0.3 m 

(1 ft) above ground 

surface. 

 X  X X X HHE: 

None 

Groundwater: 

Whether the tank has leaked and 

contaminated the surrounding soil. 

Construction Worker: 

Whether the tank has leaked and 

contaminated the surrounding soil 

with radiological COPCs below 

4.6 m (15 ft) bgs.  

The 200-E-58 Neutralization Tank is 

located approximately 52 m (170 ft) south 

of the 202A Canyon and is within the 

outer limit of the barrier footprint.  

Groundwater: 

Evaluate tank liquid level data to evaluate 

for potential leaks. If potential leak is 

identified, then install one confirmation 

borehole adjacent to tank and collect soil 

samples from the top of the tank to 15 m 

(50 ft) bgs or depth of contamination. 

Construction Worker: 

Use existing information and results from 

above sampling to evaluate risk to 

construction worker. 
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Table C-10. Data Quality Objectives Evaluation for 200-CP-1 OU Tank, Diversion Box, and Septic System Waste Sites 

Waste Site 
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200-E-189 

Neutralization 

Tank 

HHE - Unlikely 

No specific releases of contamination have been 

documented. Based on waste site construction and inlet 

depth >4.6 m (15 ft) bgs, radiological and chemical 

COPCs in soil associated with the 200-E-189 

Neutralization Tank are unlikely at concentrations 

exceeding human and ecological risk-based criteria 

within the top 4.6 m (15 ft). The 200-E-189 Catch 

Tank is located within the 200-E-103 stabilization area 

which includes a 6-in. stabilization cover. Known 

surface releases associated with 200-E-103 are 

included with and will be addressed under that waste 

site. 

Groundwater - Unlikely 

Based on the small tank volume and likely low waste 

stream volume (condensate), radiological and chemical 

COPCs in soil surrounding the 200-E-189 

Neutralization Tank are unlikely at concentrations 

exceeding protection of groundwater risk-based 

criteria. The tank was drained, flushed, and isolated in 

1997. 

Construction Worker – Unlikely 

Radiological COPCs in soil surrounding the 200-E-189 

Neutralization Tank are unlikely at concentrations 

exceeding construction worker risk-based criteria.  

Unl Unl Unl Unl None Stainless steel 

Depth: 4.3 to 6.4 m 

(14 to 21 ft) bgs 

Diameter: ~2.7 m 

(9 ft m) 

Volume: 8,540 L 

(2,260 gal) 

Inlet depth >4.6 m 

(15 ft) bgs, outlet 

depth ~4.6 m 

(15 ft) bgs 

Charging riser 

0.6 m (2 ft) above 

ground surface 

Buried on concrete 

slab 

 X X  X X HHE: 

Nature and extent of radiological 

and chemical contamination in 

shallow soil surrounding the tank. 

Groundwater: 

Whether the tank has leaked and 

contaminated the surrounding soil.   

Construction Worker: 

Whether the tank has leaked and 

contaminated the surrounding soil 

with radiological COPCs below 

4.6 m (15 ft) bgs. 

HHE:  

Based on the tank depth (4.3 m [14 ft] bgs), 

inlet and outlet depths (≥4.6 m [15 ft] bgs), 

and location within the outer limit of the 

barrier footprint (which would provide 

4.6 m [15 ft] cover), risk to HHE is 

unlikely and no additional data are needed 

for the upper 4.6 m (15 ft). The 200-E-189 

Neutralization Tank is located within the 

200-E-103 stabilization area. Known 

surface releases associated with 200-E-103 

are included with and will be addressed 

under that waste site. 

Groundwater:  

Because the tank construction included an 

overflow line to the 200-E-190 Catch Tank 

and the condensate waste stream was likely 

low in volume, low inventory, the potential 

for leaks resulting in a risk to groundwater 

and construction workers is considered 

unlikely. 1997 sample results from V11-1 

(BWHC-9753209), will be used to evaluate 

groundwater protection.  

Existing information will be sufficient to 

support RI/FS evaluations. 

Construction Worker:  

Use existing information to evaluate risk to 

construction worker. 
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Table C-10. Data Quality Objectives Evaluation for 200-CP-1 OU Tank, Diversion Box, and Septic System Waste Sites 

Waste Site 
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200-E-190 Catch 

Tank 
HHE – No 

Based on the tank depth, radiological or chemical 

exposure to human and ecological receptors from soil 

within the top 4.6 m (15 ft) is not expected.  

Groundwater - Unlikely 

The tank is active and tank liquid levels are monitored 

regularly. Based on the small tank volume and 

presumed tank integrity, radiological, and chemical 

COPCs in soil surrounding the 200-E-190 Catch Tank 

are unlikely at concentrations exceeding protection of 

groundwater risk-based criteria.  

Construction Worker – Unlikely 

Radiological COPCs in soil surrounding the 200-E-190 

Neutralization Tank are unlikely at concentrations 

exceeding construction worker risk-based criteria.  

 

No No Unl Unl None Stainless steel 

Depth: 5.5 to 7.6 m 

(18 to 25 ft) bgs 

Diameter: ~2.4 m 

(8 ft) 

Volume: 8,540 L 

(2,260 gal) 

Buried on concrete 

slab 

Tank is >4.6 m 

(15 ft) bgs but 

some tank 

penetrations are 

above ground 

surface. 

The tank has 19 

inlets/outlet 

openings. 

 X X  X X HHE: 

None 

Groundwater: 

Whether the tank has leaked and 

contaminated the surrounding soil.  

Construction Worker 

Whether the tank has leaked and 

contaminated the surrounding soil 

with radiological COPCs below 

4.6 m (15 ft) bgs. 

Groundwater: 

The tank currently receives any liquids 

introduced to the 291A Stack (e.g., rain or 

snowfall). The tank levels are monitored 

regularly, and the tank pumped 

periodically. The tank level and inspection 

history will be reviewed to address any 

uncertainties regarding the tank leak 

potential.  

The following data will be used to 

evaluate groundwater protection risk:  

 1997 sample results from V11-1 

(200-E-190) (BWHC-9753209).  

 January 29, 2011 sampling of 291A 

Stack condensate results. (ATL, 2011). 

 Analytical results for the 1991/1992 

PUREX exhaust ventilation system 

release, which involved a backup of 

approximately 53,000 gal of water 

containing an estimated 16 Ci each of 

cesium and strontium and 1,200 kg of 

ammonium nitrate into the 200-E-190 

catch tank (Memo 17530-93-074). 

 Existing analytical data, tank level, and 

process information will be sufficient to 

support RI/FS evaluations. 

Construction Worker: 

1997 sample results from V11-1, 2011 

stack sample data, and data for the 

1991/1992 release will be sufficient to 

support RI/FS evaluations. 

Need to coordinate actions with stack 

removal. 
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241-A-151 

Diversion Box 
HHE - Yes (structure) 

Based on process knowledge indicating incidental 

leaks from jumper connections into the concrete 

structure occurred, radiological COPCs within the 

241-A-151 Diversion Box likely exceed human and 

ecological risk-based criteria for direct exposure to 

gamma emitters. Occupational worker exposure is 

possible where the diversion box is above ground 

surface. Based on the reinforced concrete construction, 

releases of liquids to shallow soil surrounding the 

diversion box are unlikely. 

Known surface releases of radiological COPCs to 

shallow soil (<4.6 m [15 ft] bgs) surrounding the 

diversion box are included with and will be addressed 

under waste site 200-E-103.  

Groundwater - No 

Liquids captured in the diversion box nozzle pit 

included incidental leaks from jumper connections and 

in-leakage of precipitation through the cover blocks. 

The nozzle pit floor is comprised of 0.8 m (2.5 ft) thick 

reinforced concrete. Based on the limited liquid 

volume and diversion box construction, there is no 

anticipated risk to groundwater from the 241-A-151 

Diversion Box. Any liquids captured by the nozzle pit 

would have gravity drained to the associated catch 

tank.  

Construction Worker – No 

Based on the reinforced concrete construction, it is 

unlikely concentrations in deep soil surrounding the 

diversion box exceed construction worker risk-based 

criteria, so there is no exposure pathway for 

construction worker. 

No Yes No No None Top Depth: ~0.3 m 

(1 ft) above ground 

surface to ~2.1 m 

(7 ft) bgs  

Maximum Bottom 

Depth: 5.5 m 

(18 ft) bgs 

Length: 18 m 

(59 ft) 

Width: 9.6 ft 

(31.5 ft) 

 

 X  X   HHE: 

The level of radiological 

contamination on the concrete 

structure interior is unknown. Based 

on process knowledge, it is expected 

to be high. 

Groundwater: 

None 

Construction Worker: 

None 

HHE: 

The waste site is within the 202A Canyon 

Barrier and excavation footprint. 

Remediation would be incidental to the 

202A Canyon response action. 

RI evaluations will rely on historical data 

and waste inventories to estimate 

contamination levels left behind in the 

diversion box interior.  

Address concurrently with the 

241-A-302A Catch Tank and 

200-E-224-PL pipeline. 
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241-A-302A 

Catch Tank 
HHE - Yes (ancillary structures) 

The catch tank received drainage from the 241-A-151 

Diversion Box. Based on process knowledge of the 

waste stream, radiological COPCs in ancillary 

equipment above the catch tank (pump pit and piping) 

are expected to be present at concentrations exceeding 

human and ecological risk-based criteria for gamma 

emitters. Occupational worker exposure is possible 

where the pump pit is at ground surface. Based on 

depth (5.2 m [17 ft] bgs) and regular liquid 

level monitoring which indicates no overflows have 

occurred, there have been no releases from the catch 

tank to soil <4.6 m (15 ft). 

Groundwater - Unlikely 

No specific releases of contamination have been 

documented from the 241-A-302A Catch Tank, and no 

leaks have been identified through regular liquid 

level monitoring. The catch tank received incidental 

volumes (not continuous flow) from the diversion box 

and the tank was pumped periodically to maintain a 

level below the tank capacity. Therefore, radiological 

COPCs in soil surrounding the tank are unlikely to be 

present at concentrations exceeding protection of 

groundwater risk-based criteria  

Construction Worker - Unlikely 

No specific releases of contamination have been 

documented from the 241-A-302A Catch Tank, and no 

leaks have been identified through regular liquid 

level monitoring. It is unlikely concentrations in deep 

soil surrounding the catch tank exceed construction 

worker risk-based criteria. 

No Yes Unl Unl (PSQ #8, PSQ #9 

in Chapter 4) 

Coordinate 

remediation with 

SST System 

closure under 

RCRA Permit 

WA7890008967 

 

Tank Length: 

5.0 m (16.5 ft) 

Tank Diameter: 

2.9 m (9.5 ft) 

Tank top Depth: 

5.2 m (17 ft) bgs 

Tank Bottom 

Depth: 8.1 m 

(26.5 ft) bgs 

Pump pit 

dimensions: 1.2 to 

1.5 m (4 by 5 ft) 

Pump pit bottom 

depth: 1.3 m 

(4.3 ft) bgs 

Risers to above 

ground surface 

 X  X  X HHE: 

The level of radiological 

contamination on the concrete pump 

pit interior is unknown. Based on 

process knowledge, it is expected to 

be high. 

Groundwater: 

Condition of the direct buried steel 

tank and whether leaks to 

surrounding soil have occurred. 

Nature and extent of radiological 

contamination in soil surrounding 

the tank. 

Construction Worker: 

Whether the tank has leaked and 

contaminated the surrounding soil 

with radiological COPCs below 

4.6 m (15 ft) bgs. 

HHE: 

Evaluate historical data and waste 

inventories to estimate contamination 

levels left behind in the pump pit 

(coordinate with 241-A-151 Diversion 

Box evaluation). This evaluation would be 

based on process knowledge and would 

consider levels that would be of concern 

for HHE. 

Groundwater: 

Use existing leak detection monitoring 

records to evaluate whether the tank has 

leaked. 

Sample the sludge or liquid from the tank 

(and from the pump pit, if any) and 

analyze for full suite of radionuclides and 

chemicals. Analysis of the sludge and 

liquid samples will consider the applicable 

waste codes in Part A of the RCRA 

permit.  

Coordinate with Tank Farms to identify 

technologies for sludge sampling. 

One borehole next to the tank, sample 

from 0 to 30 m (0 to 100 ft) or depth of 

contamination (or alternate depth 

depending on any leak history). 

Construction Worker: 

Use existing information and results from 

above sampling to evaluate risk to 

construction worker. 
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200-E-224-PL 

Encased Tank 

Farm Pipeline 

HHE – Likely (structure)  

Based on the burial depth of <4.6 m (15 ft) bgs and 

process knowledge for the associated diversion box, 

radiological COPCs inside the two pipes (V027 and 

V028) associated with the 200-E-224-PL pipeline are 

likely present at concentrations exceeding human and 

ecological risk-based criteria for direct exposure to 

gamma emitters. However, based on process 

knowledge that the pipeline was used for incidental 

volumes, concentrations of radiological or chemical 

COPCs in soil are not expected to exceed human and 

ecological risk-based criteria in soil within the top 

4.6 m (15 ft). 

Because pipe V028 gravity drains (~2% slope) to the 

241-A-302A Catch Tank, it is unlikely there is any 

standing liquid in the pipe. The jet return pipe V027 

was blanked at the 241-A-151 Diversion Box. 

Groundwater – No  

Based on process knowledge that the pipeline was used 

for incidental volumes and small volume (140 L 

[38 gal]), there is no anticipated risk to groundwater 

from the site.  

Construction Worker – No  

Based on pipeline use for incidental volumes, there is 

no complete exposure pathway from soil >4.6 m 

(15 ft) bgs.  

No Lky No No None Length: 2 pipes, 

each ~14 m (47 ft) 

Depth: 2.7 to 5.2 m 

(9 to 17 ft) bgs 

Slope: ~2%  

Diameter: 3 and 

4 in. stainless steel 

Pipe void space: 

~64 and ~79 L 

(~17 and ~21 gal) 

 X  X   WIDS indicates the pipeline is 

encased in concrete but no evidence 

of this encasement was found on the 

engineer drawings for the pipeline. 

HHE: 

The level of radiological 

contamination in the pipe interior is 

unknown. Based on process 

knowledge, it is expected to be high. 

Groundwater: 

None 

Construction Worker: 

None  

HHE 

The waste site is within the footprint of the 

PUREX barrier. Remediation would be 

incidental to the 202A Canyon response 

action. 

Evaluate historical data and waste 

inventories to estimate contamination 

levels left behind in the pipe. This 

evaluation would be based on process 

knowledge and would consider levels that 

would be of concern for HHE if the 

pipeline is dug up. 

Address concurrently with the 241-A-151 

Diversion Box and the 241-A-302A Catch 

Tank.  
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2607-EE There are no known discharges of CERCLA-related 

contaminants to the septic system, so it is unlikely 

there is any contamination in the vadose zone or 

groundwater associated with the 2607-EE waste site. 

HHE – Unlikely 

In the unlikely event that CERCLA contaminants were 

discharged to the septic system, contamination in the 

septic tank and drainfield may be present at 

concentrations exceeding human health and ecological 

receptors. 

Groundwater – Unlikely 

It is likely that sufficient volume was discharged to the 

drainfield to have reached groundwater. In the unlikely 

event that contaminated liquids were discharged to the 

septic system, there is potential that contamination 

below the drainfield may be present at concentrations 

exceeding groundwater protection risk-based criteria. 

Construction Worker – Unlikely 

In the unlikely event that contaminated liquids were 

discharged to the septic system, there is potential that 

contamination below the drainfield may be present at 

concentrations exceeding construction worker 

protection risk-based criteria. 

Unl Unl Unl Unl WAC 

246-272A-0300 

 X X    X HHE: 

Presence, nature and extent of 

contamination, if any. Determine 

whether septic tank was abandoned 

per the Washington Administrative 

Code. 

Groundwater: 

Vertical extent of mobile 

contaminants in soil beneath the crib 

and risk to groundwater. 

Construction Worker: 

Vertical extent of radiological 

contamination below 4.6 m 

(15 ft) bgs. 

HHE: 

Sample contents of tank. If no 

contamination, abandon per 

WAC 246-272A-0300.  

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 locations and to decide 

if samples should be analyzed for 

radiological COPCs. Collect samples, 

including near the inflow location. 

Groundwater: 

Use existing information and results from 

above sampling to evaluate risk to 

groundwater. 

Construction Worker: 

Use existing information and results from 

above sampling to evaluate risk to 

construction worker. 

References: ATL, 2011, Final Report for the Sampling of PUREX 291-A-1 Stack Condensate – Sample Delivery Group 222S20110101. 

BWHC-9753209, Request for Review and Approval: Second Revised Double-Shell Tank (DST) Waste Profile Sheet and Parameters for Operational Decisions Sheet for PUREX Tanks V11-1 and 216-6A-TK-2. 

WA7890008967, Hanford Facility Resource Conservation and Recovery Act Permit, Dangerous Waste Portion, Revision 8C, for the Treatment, Storage, and Disposal of Dangerous Waste. 

WAC 246-272A-0300, “On-site Sewage Systems – Abandonment.” 

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 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,” “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 process. 

c. Based on data quality objective valuation; the sampling and analysis plan (Appendix A of this work plan) provides final investigation approach details. 
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bgs = below ground surface 

CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act of 1980 

COPC  =  contaminant of potential concern 

DOE-RL  =  U.S. Department of Energy, Richland Operations Office 

FS  =  Feasibility Study 

GPR = ground penetrating radar 

HHE = human health and ecological 

IC = institutional control 

Lky = likely 

OU = operable unit 

PSQ = principal study question 

PUREX = Plutonium Uranium Extraction 

RCRA = Resource Conservation and Recovery Act of 1976 

RI = remedial investigation 

RTD = removal, treatment, and disposal 

SST = single-shell tank 

UIC = underground injection control 

Unl = unlikely 

  1 
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202-A PUREX 

Canyon 

The DQO evaluation for the 202-A waste site is addressed in Appendix D of this work plan. 

218-E-14 

PUREX Storage 

Tunnel Number 1 

(Tunnel 1) 

HHE – Likely  

The contaminants present in Tunnel 1 are at 

least 4.2 m (13 ft 8 in.) bgs considering the 

overburden above the tunnel structure and 

the grout void fill. There is the potential 

for migration of mobile contaminants into 

the surrounding grout and the potential for 

radiation exposure. 

Groundwater – Unlikely 

In six of the eight railcars, contaminants are 

contained within large stainless-steel 

vessels. Two railcars have smaller pieces of 

contaminated equipment contained in steel 

or wood boxes. Contaminated equipment 

and boxes rest on railcars with no direct 

exposure to the underlying soil. Equipment 

was drained and flushed to the extent 

possible prior to disposal, resulting in no 

or minimal liquids present in the tunnel. 

Based on the low liquid volume available 

and the contained nature of the 

contaminants, no significant release of 

contaminants to the soil is expected.  

Construction Worker – N/A 

Access to potential contaminated soil 

would require excavation through the 

tunnel and the railcars. No reasonable 

complete exposure pathway.  

Unl 

 

Lkl Unl N/A Tunnel 

W – 5.8 m (19 ft)  

H – 6.7 m (22 ft)  

L – 109 m (358 ft) 

Depth of vessels 

or containers  

Top >4.2 m (13 ft 

8 in.) bgs  

Bottom ~9.5 m 

(31 ft 2 in.) bgs 

Transuranics: 

Yes 

SNF: 

No  

LDR: 

Lead (230 kg) 

No Free liquids  

No liquid Hg 

Liquid PCBs: 

No 

 

DWMU is 

a miscellaneous 

Unit (X99); 

alternative closure 

requirements not 

needed. 

Sufficient 

information is 

available on 

dangerous waste 

constituents to 

support RCRA 

closure.  

X X Basis for Action 

No uncertainties for Basis 

for Action 

Response Identification & 

Evaluation 

Inventory of mobile 

contaminants that 

could migrate to 

groundwater. 

Concentration of transuranic 

constituents in as-stabilized 

waste form. 

 

Inventory of radiological and mobile COPCs 

needs to be defined to support groundwater 

protection modeling of the barrier system. This 

will be addressed in a task defined in Chapter 5 

of this work plan.  

As-stabilized concentration of transuranic 

constituents. This will be addressed in a task 

defined in Chapter 5 of this work plan. 
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Table C-11. Data Quality Objectives Evaluation for the 202-A PUREX Canyon and Storage Tunnel DQO Waste Sites  

Waste Site 

Basis for Action Considerations 

PSQ #3 

Response Identification and Evaluation Considerations Data Needs and Data Gaps Identification 

Potential Threat to Human Health and 

the Environment, Groundwater, and 

Construction Worker Based on Existing 

Information (PSQs #1, #2, #3) 

Likely Exposure Pathways 

Dimensions 

PSQ 4-7 Material 

Requiring Additional 

Disposition Evaluation 

PSQ 8-9, 

Additional 

Coordinated 

Closure Actions 

Potential 

Response 

Actionsb 

Uncertainty Uncertainty Management Approachb 

PSQ 1 PSQ #2 
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218-E-15 

PUREX Storage 

Tunnel Number 2 

(Tunnel 2) 

HHE – Likely  

The contaminants present in Tunnel 2 are at 

least 4.5 m (14 ft 8 in.) bgs considering the 

overburden above the tunnel structure and 

the grout void fill. There is the potential 

for migration of mobile contaminants into 

the surrounding grout and the potential for 

radiation exposure.  

Groundwater – Unlikely 

In 20 of the 28 railcars, contaminants are 

contained within large stainless-steel 

vessels or closed steel or concrete boxes. 

Seven railcars have smaller pieces of 

contaminated equipment contained in open 

top steel or wood boxes. One railcar 

contains both a large vessel and an open 

box. The boxes and contaminated 

equipment rest on railcars with no direct 

exposure to the underlying soil. Equipment 

was drained and flushed to the extent 

possible prior to disposal, resulting in no 

or minimal liquids present in the tunnel. 

Based on the low liquid volume available 

and the contained nature of the 

contaminants, no significant release of 

contaminants to the soil is expected.  

Construction Worker – N/A Same as 

Tunnel 1 

Access to potential contaminated soil 

would require excavation through the 

tunnel and the railcars. No reasonable 

complete exposure pathway.  

Unl 

 

 

 

Lkl 

 

 

 

Unl N/A Tunnel: 

W – 10.4 m (34 ft)  

H – 7.9 m (26 ft)  

L – 515 m 

(1,688 ft) 

Depth of vessels 

or containers  

Top: >4.5 m (14 ft 

8 in.)  

Bottom: ~10.2 m 

(33 ft 4 in.) bgs 

Transuranics: 

Yes 

SNF: 

Possible (Car 8) 

LDR: 

Lead (9,700 kg) 

Liquid Hg (130 kg) 

Liquid PCBs: 

Possible in pulser oil 

 

DWMU is 

a miscellaneous 

Unit (X99); 

alternative closure 

requirements not 

needed. 

Sufficient 

information is 

available on 

dangerous waste 

constituents to 

support RCRA 

closure.  

X X Basis for Action 

No uncertainties for Basis 

for Action. 

Response Identification & 

Evaluation 

Inventory of mobile 

contaminants that 

could migrate to 

groundwater. 

Concentration of transuranic 

constituents in as-stabilized 

waste form. 

Presence of spent nuclear 

fuel. 

Presence of liquid PCBs. 

 

Inventory of radiological and mobile COPCs 

needs to be defined to support groundwater 

protection modeling of the barrier system. This 

will be addressed in a task defined in Chapter 5 

of this work plan.  

As-stabilized concentration of transuranic 

constituents. This will be addressed in a task 

defined in Chapter 5 of this work plan. 

Assess railcar at position 8 to determine if 

contents may include spent nuclear fuel. This 

will be addressed in a task defined in Chapter 5 

of this work plan. 

Assess potential for liquid PCBs located within 

components.  This will be addressed in a task 

defined in Chapter 5 of this work plan. 

 

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 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,” “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 process. 

c. Based on data quality objective valuation; the sampling and analysis plan (Appendix A of this work plan) provides final investigation approach details. 
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Table C-11. Data Quality Objectives Evaluation for the 202-A PUREX Canyon and Storage Tunnel DQO Waste Sites  

Waste Site 

Basis for Action Considerations 

PSQ #3 

Response Identification and Evaluation Considerations Data Needs and Data Gaps Identification 

Potential Threat to Human Health and 

the Environment, Groundwater, and 

Construction Worker Based on Existing 

Information (PSQs #1, #2, #3) 

Likely Exposure Pathways 

Dimensions 

PSQ 4-7 Material 

Requiring Additional 

Disposition Evaluation 

PSQ 8-9, 

Additional 

Coordinated 

Closure Actions 

Potential 

Response 

Actionsb 

Uncertainty Uncertainty Management Approachb 

PSQ 1 PSQ #2 
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bgs = below ground surface 

COPC = contaminant of potential concern 

DOE-RL  =  U.S. Department of Energy, Richland Operations Office 

DQO = data quality objective 

DWMU = dangerous waste management unit 

HHE = human health and ecological 

LDR = land disposal restriction 

Lkl = likely 

N/A = not applicable 

PCB = polychlorinated biphenyl 

PSQ = principal study question 

PUREX = Plutonium Uranium Extraction 

RCRA = Resource Conservation and Recovery Act of 1976 

RTD = removal, treatment, and disposal 

SNF = spent nuclear fuel 

Unl = unlikely 

 1 

  2 



DOE/RL-2020-27, DRAFT A 
SEPTEMBER 2020 

 

C-66 

 1 

This page intentionally left blank. 2 



DOE/RL-2020-27, DRAFT A 
SEPTEMBER 2020 

 

C-67 

C7 Waste Site Scoping Summaries 1 

The information presented in the scoping summaries is important to the initial evaluation, the 2 

identification of data needs, and task planning for the 200-CP-1 OU. All scoping summaries are the 3 

product of the scoping process described in Chapter C3. Figure C-3 shows the layout and sections found 4 

on the first page of each scoping summary, describes the type of information found in each section, and 5 

lists the kinds of references used to gather information. Figure C-4 shows a representative waste site and 6 

vadose zone cross-section image. Cross-sections were developed following the methodology described in 7 

ECF-200EA1-17-0046, Assessment and Presentation of Available Waste Site Data for the 200-EA-1 8 

Operable Unit, and show lateral and vertical locations from previous investigations and sampling, 9 

including available data in and around the target waste site. The scoping summaries are presented after 10 

the reference chapter in this appendix, in Figures C-5 through C-55. 11 
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1 

 

 

 

 
The Plan View map highlights the waste site components, site interfaces, and features of interest at a scale that makes it possible to see the details of the waste site. The Plan View map and 
full-page aerial photo are generated using Hanford GIS data overlain with features of interest and corrections sourced from engineering drawings. In both the map and aerial photo, color-
coding was added to make identification of key elements easier. The following color-coding conventions were used for these maps: 

Blue  = Subject waste site 
Maroon = 202-A waste site (PUREX Canyon) 
Brown = 218-A-14 and 218-A-15 waste sites (PUREX Storage Tunnels) 
Yellow/tan = Nearby waste site in the 200-CP-1 Operable Unit 
Green = Nearby waste site in another Operable Unit 
  = Boring 
 ●  = Groundwater well 
▲  = Vadose zone well 

Waste sites 200-E-44, 200-E-103, and 200-E-107 are large irregular shaped wastes sites that are shown with cross hatching to distinguish between them and other waste site within their 
boundaries. 
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Source: SGW-60540, 200-EA-1 Operable Unit Scoping. 

Figure C-3. Annotated Scoping Summary, Page 1 Details 
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Figure C-4. Annotated Scoping Summary, Cross Section Sample  1 

Plan View of the 

Waste Site 

Cross-Section of the 

Waste Site 

The Associated Analyte Categories 

that were sampled at a location are 

listed below the location name. 

 

Example  

Cross-Section Notes 



DOE/RL-2020-27, DRAFT A 
SEPTEMBER 2020 

C-73

Scoping Summary: 200-E-44 (Unplanned Release) 

Miscellaneous/Other Relevant Information 

The two boreholes shown inside of the 202A PUREX Canyon 

footprint were drilled preconstruction. 

History 

The 200‐E‐44 waste site is an approximate 800 ft stretch of railroad cut 

suspected to be contaminated from years of leaking contaminated equipment 

and waste being transported on rail cars into and out of the PUREX facility 

along the railway. The railroad cut is located on the northeast corner of the 

202A PUREX Canyon and provides access to the PUREX tunnels and the 

burial tunnels south of the PUREX facility. 

There are several nearby and collocated UPRs in the area. In 1957, UPRs 

included contamination from failed concentrator tube bundles 

(UPR-200-E-10), leakage from a burial box containing failed equipment and 

process jumpers (UPR‐200‐E‐12), and leaking burial cask (UPR-200-E-11). 

In 1959, two tube bundles leaked in transport (UPR-200-E‐20), and in 1964, 

another tube bundle burial box leaked on its way to burial (UPR‐200‐E‐33). 

Although UPR‐200‐E‐10, ‐11, ‐12, ‐20, and -33 are all mapped as data 

points, they are described in monthly reports and WIDS summaries as leaks 

occurring along the tracks in the railroad cut encompassed by this waste site, 

and should be assumed to intersect the footprint of 200‐E‐44. 

In the 1980s, the rails were replaced and the top layer of ballast was removed 

in an attempt to remove contamination. Two large berms of soil were placed 

along both sides of the track within the fenced portion of the spur to provide 

radiation shielding. The railroad cut is posted as a CA. 

Relevant Characterization 

No direct characterization data were located for the site or adjacent 

soil. 

A radiological aerial survey performed in 2015 identified elevated 

radiation readings of the surface at the site with a maximum man-

made gross count reading of 40,362 counts per second. 

Site Interfaces  

Origins/Terminations Intersecting/Nearby Sites 

N/A 200-EA-1 OU

 UPR-200-E-10

 UPR-200-E-11

 UPR-200-E-12

 UPR-200-E-20

 UPR-200-E-33

Intersecting/Nearby Sites 

Facilities/Structures 

 202A (PUREX Canyon)

 241-AW (tank farm)
200-CP-1 OU

 200-E-79 (injection well)

 200-E-107 (UPR)

200-IS-1 OU

 200-E-238-PL

Features of Interest 

The site includes a turnout siding (donkey track). 

Little Toot, the battery-powered engine used to push railcars into 

the PUREX Storage Tunnels, is stored on the railroad cut. 

Waste Streams 

PUREX Plant ‐ plutonium uranium extraction process 

 A wide variety of contaminated equipment was transported to

and from the PUREX facility on this railway. There are reports

of several instances of leaking wood burial boxes traversing

this stretch of railway.

 Water from fuel casks used to shield the high rad dose rates

likely leaked along the railway during transit to and from the

reactor buildings, as casks regularly arrived with leaky water

valves.

Construction 

The site is a stretch of railway and the surrounding ground and berms. The 

site measures approximately 240 m (800 ft) long by 61 to 76 m (200 to 

250 ft) wide and is irregularly shaped. The mapped boundaries of this site 

are approximate; records documenting the extent of any remaining 

contamination could not be located. 

Figure C-5. 200-E-44 Unplanned Release Waste Site Scoping Summary (1 of 5) 
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Scoping Summary: 200-E-44 (Unplanned Release) 

 

  

 

Figure C-5. 200-E-44 Unplanned Release Waste Site Scoping Summary (2 of 5) 
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Scoping Summary: 200-E-44 (Unplanned Release) 

 

  

 
Photo taken on 5/30/2018 shows the Little Toot, the battery-powered engine, stored on the track on the 200-E-44 site premises. 

Figure C-5. 200-E-44 Unplanned Release Waste Site Scoping Summary (3 of 5) 
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Scoping Summary: 200-E-44 (Unplanned Release) 

 

 

  

Figure C-5. 200-E-44 Unplanned Release Waste Site Scoping Summary (4 of 5) 

 

 
Source: Figure A-92 from SGW-60352. 
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Scoping Summary: 200-E-44 (Unplanned Release) 

 

  

Figure C-5. 200-E-44 Unplanned Release Waste Site Scoping Summary (5 of 5) 

 

 
Source: Figure A-93 from SGW-60352. 
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Scoping Summary: 200-E-44 (Unplanned Release) 
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Scoping Summary: 200-E-67 (UPR) 

`  

Miscellaneous/Other Relevant Information 

Site 200-E-67 is currently designated as an unregistered Class V UIC 

Well (UIC Code 2E-U-103). This appears to be a discrepancy as this 

site in not a well, rather a slow leak. 

 

 

History 

Site 200-E-67 was originally categorized in WIDS as an 

injection/reverse well. The classification will be changed to an 

unplanned release.  

Site 200-E-67 is a slow leak from the catch tank in the 202A417 

Steam Condensate Pump Pit; the leak may have started in April 1993. 

The leak was determined based on observed trends in the tank’s level 

from April to November 1993 that could not be entirely attributed to 

evaporation. Based on water level data, total water loss from the tank 

ranged from 13 to 30 L/d (3.5 to 8 gal/d). The leak appeared to be at 

the bottom of the 202A417 Catch Tank. 

According to a letter to Ecology, use of the slowly leaking tank was 

expected to continue as the contents of the tank were innocuous and 

the tank was to remain in service for a short period of time (1 to 5 yr). 

Analysis of the tank water showed total alpha <6.8 µCi/L and total 

beta at <33 µCi/L.  

The original WIDS text said the 200-E-67 site was associated with 

Miscellaneous Stream #494: leaked steam condensate from 202A417 

Catch Tank that discharges to the ground. This appears to be a 

discrepancy.  

The 202A417 caisson is posted as a CA. The original WIDS text 

identified the 200-E-67 waste stream as radioactive. It is unclear 

when the waste stream was classified as radioactive. This may be an 

inconsistency in WIDS, or radioactive material may have been 

introduced to the 202A417 catch tank after 1994 (at which time the 

stream was identified as innocuous as described above). 

 

Relevant Characterization 

No relevant characterization information could be found. 

 

Site Interfaces 

Origins/Terminations Intersecting/Nearby Sites 

200-CP-1 OU 200-CP-1 OU 

 202A417 Steam 

Condensate Pump Pit and 

Catch Tank 

 200-E-103 

 200-IS-1 OU 

  200-E-113-PL 

  200-E-271-PL 

  200-E-309-PL 

  200-E-260-PL 

  200-E-282-PL 

  

 Facilities/Structures 

  295AA 

 

 

 

 
  

Features of Interest 

No features of interest identified. 

 

Waste Streams 

The site received building steam condensate. The steam condensate 

was categorized as radioactive (WIDS). 

The floor drain in the 295AA building also drained into 202A417 

(drawing H-2-94346 below). 

Based on the estimated leak rate (13 to 13 L/d [3.5 to 8 gal/d]), 

estimated start date of April 1993, and an end date of 1996 (no day or 

month provided) , an estimate of the released volume is 

approximately 18,900 to 41, 600 L (5,000 to 11,000 gal).  

Construction 

The bottom of the 202A417 Catch Tank was approximately 30 ft bgs. 

The configuration of the 202A417 caisson is shown below in 

drawings H-2-63970, H-2-63982, and H-2-94372.  

202A417 is a 30 ft dome-shaped caisson with a cast-in-place tank in 

the bottom half (see photograph below). 

 
Photograph Dated 9/22/1998 of Caisson 202A417 

Figure C-6. 200-E-67 Unplanned Release Waste Site Scoping Summary (1 of 3) 
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Scoping Summary: 200-E-67 (UPR) 

  

 

Figure C-6. 200-E-67 Unplanned Release Waste Site Scoping Summary (2 of 3) 
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Scoping Summary: 200-E-67 (UPR) 

  

  
 

Left) Hanford Drawing H-2-63970 (cropped): Structural Catch Tank & Pump Gallery Plans. Sections & Details, leak was likely from the bottom of the catch tank. 

Right) Hanford Drawing H-2-94346 (cropped): Steam Condensate Sample System Relocation, piping between 202A417 and Building 295AA is outlined in blue 

Figure C-6. 200-E-67 Unplanned Release Waste Site Scoping Summary (3 of 3) 
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Scoping Summary: 200-E-67 (UPR) 
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 Scoping Summary: 200-E-103 

  

Miscellaneous/Other Relevant Information 

The PUREX Plant began undergoing stabilization activities and deactivation as 

early as 1990. The size and number of contaminated areas were reduced, and 

regulated items were bundled in central locations to minimize contaminated 

areas. 

The 1999 stabilization activity goals were to reduce worker risk, simplify 

ongoing surveillance and maintenance, and transform the site to a safer, more 

stable area while awaiting resolution/final action. 

History 

The 200‐E‐103 waste site is the inactive PUREX stabilized area. This waste 

site was established in 1999 after large CAs were interim stabilized and the 

entire area was down‐posted to an URMA. 

This area was contaminated with radioactive particles from fallout and 

transfer line overflows since early 1956, including multiple events 

originating from the 241‐A‐151 Diversion Box. Random contamination 

specks to larger ground contamination areas have been identified on multiple 

occasions over the years. Most of the stabilized area has been excavated 

many times. Various unanticipated levels of radiological soil contamination 

have been discovered. When detected, it was sometimes removed, contained, 

and sent to appropriate burial grounds, but other times left in place, covered, 

and then posted. 

Interim stabilization activities included adding approximately 6 in. of 

crushed rock to all accessible areas within the former CAs. The stabilized 

area overlays 29 other waste sites. Ten monitoring wells and 13 boreholes 

have been drilled in the footprint or immediate vicinity of the site. 

A raw water line break in the basement of the 293A Building backed up into 

the PUREX Canyon exhaust ventilation ductwork, including Deep Bed Filter 

No. 1 fiberglass filter in 291A. An estimated approximately 53,000 gal of 

raw water contaminated with radionuclides was released to underlying soil. 

This release (formerly 200-E-54) was consolidated into 200-E-103.  

Additional information on this release is provided in the 291A Ventilation 

System scoping summary in Appendix D of this work plan. 

Two additional liquid unplanned releases (UPR-200-E40 and 

UPR-200-E-117) were also consolidated into 200-E-103.  

 

Relevant Characterization 

 1956: Particles on the ground in the immediate vicinity of 291A001 Stack at 

levels up to 30,000 dpm, beta.  

 1957: Ground surface contamination levels from 100 to 600 mrads/hr. 

 2013: Radiological surface survey of the waste site registered no action level 

exceedances. 

 Perimeter wells are not considered representative of 200-E-103. Data 

evaluation for wells and boreholes within 200-E-103 performed during 

development of the 200-EA-1 OU RI/FS Work Plan  did not identify 

exceedances of preliminary screening levels for human health, ecological 

risk or groundwater protections. 

 Data deeper than 15 ft bgs from wells and boreholes within 200-E-103 are 

associated with the following waste sites: 216-A-2 Crib (299-E24-23, 

C5570), 216-A-4 Crib (299-E24‐23, 299‐E24‐54, C4560, C4671), 216-A-21 

(C5571), 216-A-31 (299-E-24-9/9B), 200-E-102 (C5302), and 200-E-193-PL 

(C6615, C6616, C6617, C6618, C6619, C6620, C6621, C6622). 

 A radiological aerial survey performed in 2015, identified elevated radiation 

readings of the surface at the site with a maximum man-made gross count 

reading of 30,726 counts per second. 

Site Interfaces Continued   

                    Intersecting/Nearby Sites 

200-IS-1 OU 

 200-E-113-PL 

 200-E-184-PL 

 200-E-185-PL 

 200-E-186-PL 

 200-E-189 

(Neutralization Tank) 

 200-E-190 (CT) 

 200-E-193-PL 

 200-E-196-PL 

 200-E-207-PL 

 200-E-253-PL 

 200-E-271-PL 

 200-E-309-PL 

 200-E-269-PL 

 216-A-26 (French 

Drain) 

200-PW-3 OU 

 216-A-31 (Crib) 

No Operable Unit 

 UPR-200-E-65 

 

Features of Interest 

Monitoring Wells and Boreholes: 

 Perimeter Wells: 299‐E24‐52, 299‐E25‐52, 299-E17‐2, 200-E17‐3, 

299-E24-12 

 Interior Wells: 299‐E24‐9/9B, 299-E24‐23, 299-E24‐53, 299‐E24‐54 

 Boreholes: C5570, C4671, C4560, C6621, C6622, C6618, C6617, 

C5302, C6615, C6616, C6619, C6620, C5571. 

Waste Streams 

 291A1001 stack emissions, including ammonia nitrate and iodine. 

 PDD transfer line overflows to ground surface via vent lines. 

 Multiple airborne releases from 241‐A‐151 diversion box (consolidated 

unplanned releases UPR-200-E-25, UPR-200-E-26, UPR-200-E-31). 

Construction 

Area: 17,300 m2 (186,501 ft2), 1.7 ha (4.3 ac) Note: The footprint of this 

waste site is 1.7 ha (4.3 ac), but only 1.5 ha (3.7 ac) were able to be 

stabilized in 1999. The remaining 0.2 ha (0.6 ac) were not stabilized due to 

inaccessibility, remaining equipment, or incomplete required 

decontamination prior to down‐posting. 

Site Interfaces          

Origins/Terminations 

 N/A 

Intersecting/Nearby Sites 

200-CP-1 OU 

 200-E-73 (Inj. Well) 

 200-E-102 (Trench) 

 216-A-2 (Crib) 

 216-A-4 (Crib) 

 216-A-21 (Crib) 

 216-A-33 (Fr. Drain) 

 241-A-151 (Div. Box) 

 241-A-302A (CT) 

Consolidated into  

200-E-103 

 UPR-200-E-15 

 UPR-200-E-22 

 UPR-200-E-25 

 UPR-200-E-26 

 UPR-200-E-31 

UPR-200-E-40 (Liquid 

Release) 

 200-E-54 (Liquid 

Release) 

 UPR-200-E-97 

 UPR-200-E-117 (Liquid 

Release)  

 

Figure C-7. 200-E-103 Waste Site Scoping Summary (1 of 3) 
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 Scoping Summary: 200-E-103 

 

Figure C-7. 200-E-103 Waste Site Scoping Summary (1 of 3) 

  

 
 

Figure C-7. 200-E-103 Waste Site Scoping Summary (2 of 3) 
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 Scoping Summary: 200-E-103 

Figure C-7. 200-E-103 Waste Site Scoping Summary (1 of 3) 

 

  

 
Source: Figure A-93 from SGW-60352. 

Figure C-7. 200-E-103 Waste Site Scoping Summary (3 of 3) 
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 Scoping Summary: 200-E-103 
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Scoping Summary: 200-E-107 (Unplanned Release) 

  

Miscellaneous/Other Relevant Information 

Queries of the HEIS database identified one well (299-E25-52) within 

the 200-E-107 boundary and three wells outside but within 50 ft of 

the 200-E-107 boundary. GPL data from the three boreholes outside 

the 200-E-107 boundary are not considered relevant to the 

characterization of 200-E-107. The GPL data for borehole A6041 

(well 299-E25-52) were collected between 16 and 25.7 ft bgs; 

therefore, these data are not considered relevant to the 

characterization of 200-E-107. 

 

History 

The 200-E-107 waste site is a large, irregular shaped area that was 

posted as a CA on the east side of the 202A Canyon. The area east of 

the 200-E-44 PUREX Railroad Cut extends to the inner security fence  

and the 216-A-32 Crib and 2607-EE Septic System are collocated 

within the boundary of 200-E-107. The area east of the PUREX 

storage tunnels (218-E-14 and 218-E-15) extends into the area of the 

double security fence. In May 2000, a vehicle access corridor was 

posted as an RBA and separated the northern portion of the CA from 

the southern portion.  

Residual soil contamination from windblown contamination from 

years of PUREX complex operations, primarily stack releases, 

resulted in large posted CAs. The contamination at 200-E-107 is not 

attributed to a single contamination incident.  

In 2001 the area was stabilized to reduce risk and simplify 

maintenance while awaiting final remediation actions. Sections of 

fencing were temporarily removed, confined spaces were backfilled, 

the area was covered with a minimum of 24 in. of clean fill material, 

and the fill material covered with a minimum of 4 in. of gravel. Waste 

sites 216-A-32 and 2607-EE were surface stabilized during this 

project. The area was downposted to an URMA. 

 

Relevant Characterization 
No direct characterization data were located for the site or adjacent 

soil. 

WIDS indicates that during field work performed from 06/04/2001 

and 08/02/2001: “Low levels of alpha contamination was detected on 

the motion detectors and aboveground electrical boxes. No 

contamination above background levels was found in the gravel or 

soil.” ERC Environmental Radiological Survey Records in the WIDS 

files performed during the same timeframe indicate beta/gamma was 

less than 100 cpm in most of the area except one report had an area 

located near the 2607-EE underground drainfield that had elevated 

readings, but the report did not quantify levels. 

The interim stabilization field activities began on 07/23/2001 and 

were completed on 09/27/2001. This would suggest that the above 

radiological surveys were conducted prior to and in preparation of the 

stabilization.  

A radiological aerial survey was performed in 2015 identified 

elevated radiation readings of the surface at the site with a maximum 

man-made gross count of 15,885 counts per second. 

Site Interfaces 

Intersecting/Nearby Sites 

Facilities/Structures 

 202A Canyon 

200-CP-1 OU  

 202A  

 216-A-32  

 2607-EE 

 200-E-194-PL 

 218-E-14  

 218-E-15 

 200-E-103 

200-IS-1 

 200-E-218-PL 

 200-E-309-PL 

 200-E-271-PL 

 200-E-260-PL 

 200-E-261-PL 

 200-E-113-PL 

 200-E-116-PL 

 200-E-207-PL 

No Operable Unit  

 200-E-325-PL 

 200-E-42 (Rejected) 

Features of Interest 

 A minimum of 24 in. of fill material and 4 in of gravel cover was 

placed over the area in 2001. 

 URMA postings. 

Waste Streams 

Residual soil contamination from years of PUREX complex 

operations, primarily stack releases, resulted in large posted CAs. The 

contamination at 200-E-107 is not attributed to a single contamination 

incident. Table C-2 provides the inventory.  

For the year 1986, the following radionuclides were emitted from the 

291A001 stack at 0.01 curies or greater: H-3, C-14, Kr-85, Ru-103, 

Ru-106, Sn-113, I-129, I-131, Pm-147, and Pb-212.  

Construction 

The 200-E-107 waste site is a large, irregular shaped area of -2.4 ha 

(5.8 ac) (WIDS) on the east side of the 202A Canyon.  

Figure C-8. 200-E-107 Unplanned Release Waste Site Scoping Summary (1 of 5) 
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Scoping Summary: 200-E-107 (Unplanned Release) 

  

 
 

Figure C-8. 200-E-107 Unplanned Release Waste Site Scoping Summary (2 of 5) 
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Scoping Summary: 200-E-107 (Unplanned Release) 

 

  

    
Photos taken in 2001 show the eastern area of the southern portion of 200-E-107, inside the double security fence before and after interim stabilization activities. 

Figure C-8. 200-E-107 Unplanned Release Waste Site Scoping Summary (3 of 5) 
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Scoping Summary: 200-E-107 (Unplanned Release) 

 

  

 
Source: Figure A-92 from SGW-60352. 

Figure C-8. 200-E-107 Unplanned Release Waste Site Scoping Summary (4 of 5) 
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Scoping Summary: 200-E-107 (Unplanned Release) 

  

 
Source: Figure A-93 from SGW-60352. 

Figure C-8. 200-E-107 Unplanned Release Waste Site Scoping Summary (5 of 5) 

 



DOE/RL-2020-27, DRAFT A 
SEPTEMBER 2020 

 

 

C-92 

Scoping Summary: 200-E-107 (Unplanned Release) 
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Scoping Summary: 200-E-303 (Unplanned Release) 

  

Miscellaneous/Other Relevant Information 

The pipeline that leaked is identified as a PUREX facility nitric 

acid line (WIDS). The pipeline is a condensate return line from 

the 293-A Building backup facility. Although the mapped location 

for 200-E-303 does not overlap with any named pipeline waste 

site, it is unclear whether the pipeline has a WIDS Site code or 

other designation.  

History 

The 200-E-303 waste site is an area of contaminated soil resulting 

from an unplanned release of acidic liquid from an aboveground 

pipeline located outside the 202A Canyon. The waste site is located 

approximately 18 m (60 ft) south of 202A and 8 m (25 ft) east of the 

railroad tunnel.  

The release was noticed on 11/27/12 during routine valve repairs, 

when it was observed that some of the material from inside the 

condensate return line from the 293A Off-Gas Treatment backup 

facility had leaked through the pipe valve to the ground. The original 

valve leak was discovered on 05/27/10. At that time, a bag was placed 

around the leaking valve. In August 2011, a new valve and modified 

drain flange were installed. In November 2012, liquid was found 

dripping from behind the valve.  

No information was found regarding the volume of liquid released 

to the ground. Because the leak was after PUREX shutdown, the 

volume is expected to have been limited to the residual material 

left in the pipe following PUREX shutdown (estimated to be in 

the tens of gallons). During deactivation, clean water was run 

through the dissolvers and therefore through this system, but no 

samples were found taken at this specific point, and no other 

flushing information was found. The area is surrounded with post 

and chain and marked with a WIDS Site code sign. 
 

Relevant Characterization 

A spill report was generated on 12/05/12 to document the material 

observed on the ground. A pH measurement collected of the source 

liquid indicated the leak was acidic (pH of 1.6). 

No soil sample data are available for 200-E-303 in the HEIS database. 

Site Interfaces 

 

Origins/Termination Intersecting/Nearby Sites 

Facilities/Structures 

 293A 

200-CP-1 OU 

 200-E-70 

 200-E-107 

200-IS-1 OU 

 200-E-218-PL 

 200-E-260-PL 

 200-E-261-PL 

 200-E-309-PL 

Facilities/Structures  

 202A Canyon 

 

 

 

 

 

 

 

 

 

 

 

Features of Interest 

 Valve (location of leak). 

 The aboveground line is collocated with other pipelines. The site 

is adjacent to the elbow where the overhead steam line turns 

north. 

Waste Streams 

Through process knowledge, the material in the line was identified as 

flush water/rinsate contaminated with dilute nitric acid. 

No information regarding the volume of liquid released to the ground 

was found.  

Construction 

Information from the CHPRC Spill Response Checklist for 

Land/Water Spills and in photographs of the waste site dated 2012 

indicate that the affected soil is limited to the area immediately 

beneath the pipe. The pipe is suspended several feet above ground at 

the leak location.  

Figure C-9. 200-E-303 Unplanned Release Waste Site Scoping Summary (1 of 3) 
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Scoping Summary: 200-E-303 (Unplanned Release) 

  

 

Figure C-9. 200-E-303 Unplanned Release Waste Site Scoping Summary (2 of 3) 

 



DOE/RL-2020-27, DRAFT A 
SEPTEMBER 2020 

 

 

C-95 

Scoping Summary: 200-E-303 (Unplanned Release) 

 

  

   

 200-E-303, November 1, 2012 200-E-303, August 19, 2013 

 

Figure C-9. 200-E-303 Unplanned Release Waste Site Scoping Summary (3 of 3) 
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Scoping Summary: 200-E-303 (Unplanned Release) 
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Scoping Summary: UPR-200-E-28 (Unplanned Release) 

  

Miscellaneous/Other Relevant Information 

No additional information identified. 

 

History 

A general spread of low-level speck contamination to the eastern half 

of the PUREX area inside the security fence occurred on 

November 30, 1961. The waste rework tank (F-8) coil failed and 

allowed the emission of solid fission product through failed piping in 

Trap Pit #2 .  

Control and cleanup work were executed promptly at the time of the 

event , but no details of the cleanup actions were provided. 

Trap Pit #2 was located along the southern side of the 202A Canyon. 

 

 

Relevant Characterization 

The exclusion area in which the UPR-200-E-28 is located is posted as 

a CA.  

No relevant characterization data were identified in HEIS for the 

UPR-200-E-28 waste site. 

 

 

Site Interfaces 

Origins/Terminations Intersecting/Nearby Sites 

 Facilities/Structures  

 Trap Pit #2 

 202A Canyon 

200-CP-1 OU 

 200-E-103 

 200-E-266-PL 

200-IS-1 OU 

 200-E-113-PL 

 200-E-218-PL 

 200-E-253-PL 

 200-E-260-PL 

 200-E-271-PL 

 200-E-282-PL 

 200-E-309-PL 

 200-E-262-PL 

Facilities/Structures 

 Trap Pit #1 

 

 

Features of Interest 

No features of interest identified. 

 

Waste Streams 

A UPR occurred in the eastern half of the PUREX exclusion area.   

 Release described as low-level contamination 

 Release of solid fission products (process effluent) that escaped 

from the Trap Pit #2 

 Unspecified amount 

 

Construction 

The release occurred in the eastern half of the PUREX area inside the 

security fence.  

The size of the affected area could not be found in historical 

documents. Based on the mapped location, the UPR-200-E-28 waste 

site is a point. However, the site description (general spread) indicates 

a larger area was affected.  

Historical drawing H-2-63968 shows the location of Trap Pit #2.   

Photographs from radiological surveys conducted in 2017 and 2018 

show the WIDS waste site marker next to Trap Pit #1. The waste site 

marker and mapped waste site location may not represent the area at 

which the original contamination event occurred. 

 

Figure C-10. UPR-200-E-28 Unplanned Release Waste Site Scoping Summary (1 of 4) 
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Scoping Summary: UPR-200-E-28 (Unplanned Release) 

  

 

Figure C-10. UPR-200-E-28 Unplanned Release Waste Site Scoping Summary (2 of 4) 
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Scoping Summary: UPR-200-E-28 (Unplanned Release) 

  

 

 

Hanford Drawing H-2-63968: Location of Trap Pit #2 (30) Relative to Trap Pit #1 (41)  

 

 

Figure C-10. UPR-200-E-28 Unplanned Release Waste Site Scoping Summary (3 of 4) 
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Scoping Summary: UPR-200-E-28 (Unplanned Release) 

 
 

 

UPR-200-E-28 WIDS Marker and Trap Pit #1 (Photograph from 2017 Radiological Survey Report) 

Figure C-10. UPR-200-E-28 Unplanned Release Waste Site Scoping Summary (4 of 4) 
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Scoping Summary: UPR-200-E-35 (Unplanned Release) 

  

Miscellaneous/Other Relevant Information 

No additional information was identified. 

 

 

History 

The UPR‐200‐E‐35 waste site contains broken pieces of contaminated 

concrete from a pipe trench encasement that were left in place and buried 

following an underground pipe repair in 1966. 

The waste site location is north and west of the 202A Canyon, just south of 

4th Street. It is approximately 110 m (350 ft) west of 2701AB (PUREX 

Badge Building). The waste site was previously referred to as 218‐E‐13. 

In September 1983, no less than 0.6 m (2 ft) of clean soil was added to the 

surface of this area and seeded with various grasses. 

The UPR‐200‐E‐35 waste site was historically documented as a surface CA. 

In 1980, a surface radiological survey did not detect any contamination; 

therefore, the posting was changed to URMA. A 2015 survey noted the area 

was posted URMA. 

 

Relevant Characterization 

 1984: An annual radiological surface survey revealed no 

contamination present. 

 2015: An annual radiological surface survey revealed no 

contamination present; area posted URMA. 

Site Interfaces   

Origins/Terminations Intersecting/Nearby Sites 

None. 200-IS-1 OU 

 200-E-282-PL 

Structures/Facilities 

 202A Canyon 

 2701AB  

No Operable Unit 

 200-E-69 

 

 

 

 
  

Features of Interest 

No features of interest. 

Waste Streams 

 Prior to 1986, no radioactive waste stream inventory was 

available for this site, although the broken pipe pieces were 

noted to be from a pipeline that was previously used for 

radioactive waste disposal/transport. 

 Less than 1 Ci of fission product is estimated to be present. 

 After a few years of no reported radionuclide inventory, in 

1986 the following radionuclides were reported as present: 

Co-60, Sr‐90, Ru‐106, Am‐241, Cs‐137, U‐233, Pu‐238, 

Pu-239, Pu‐240, and Pu‐241 (WIDS). 

Construction 

 Length: approximately 12 m (40 ft) 

 Width: approximately 14 m (46 ft) 

 Area: 170 m2 (1,830 ft2) 

Figure C-11. UPR-200-E-35 Unplanned Release Waste Site Scoping Summary (1 of 2) 
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Scoping Summary: UPR-200-E-35 (Unplanned Release) 

 

 

Figure C-11. UPR-200-E-35 Unplanned Release Waste Site Scoping Summary (2 of 2) 
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Scoping Summary: UPR-200-E-39 (Unplanned Release) 

  

Miscellaneous/Other Relevant Information 

 Additional names: 

 Release from 216-A-36B Crib Sample Shack (295A) 

 UN-200-E-39 

 This site falls within the footprint of the estimated barrier for the 

PUREX Canyon. 

 Details on other nearby/related sites: 

 295A Sample Shack 

The 295A Sample Shack is connected via 200-E-253-PL 

Pipeline to the 216-A-36A and 216-A-36B Cribs. The 

216-A-36A and 216-A-36B Cribs are approximately 240 m 

(800 ft) and 270 m (900 ft), respectively, southwest of the 

295A Sample Shack. 

History 

On February 6, 1968, pressurized ammonia scrubber liquid was found 

to be spewing from the vent filter at the 216A36B Crib Sampling 

Shack (295A). The scrubber waste spilled onto the ground and 

blacktop around the outside of the sample shack. The cause was 

determined to be that the export header pressure was too high, 

resulting in back-pressure through the vent. 

At the time of the event, the spread of contaminated liquid was 

evaluated and roped off. Follow-up radiological surveys were done 

(see Relevant Characterization). The blacktop and ground surfaces 

were hosed down with water. 

A large area on the south side of 202A Canyon was posted as an SCA 

and given the WIDS code of 200-E-103 in 1999 (WIDS). The area 

was covered with additional gravel (15 cm [6 in.]) and down-posted 

to URM later in 1999. Site UPR-200-E-39 is not separately marked 

within the 200-E-103 site (WIDS). 

 

Relevant Characterization 

 Scrubber waste: The offgas treatment system, including ammonia 

scrubbers, received offgases including ammonia, hydrogen, and 

nitrous oxides containing various radionuclides (e.g., iodine-129 

and iodine-131). 

 1968: At the time of the release, contamination levels ranged from 

20 to 450 mrad/hr. 

 2013: A radiological surface survey of the 200-E-103 site (at least 

a portion of UPR-200-E-39 likely falls within this area) registered 

no action level exceedances (200-E-103 scoping summary).  

 

 

Site Interfaces  

Origins/Terminations Intersecting/Nearby Sites 

Facilities/Structures 

 295A Sample Shack 

200-IS-1 OU 

 200-E-253-PL 

 200-E-113-PL 

 200-E-260-PL 

 200-E-271-PL 

 200-E-261-PL 

 200-E-218-PL 

 200-E-309-PL 

 200-E-207-PL 

 200-E-253-PL 

Intersecting/Nearby Sites 

200-CP-1 OU 

 200-E-103 

 216-A-11 

 UPR-200-E-28 

 200-E-107 

 200-E-71 

 200-E-266-PL 

 

  

  

 

Features of Interest 

Stabilization of site 200-E-103 involved the addition of 6 in. of gravel 

to the site; the original surface soil is now below ground surface. 

Waste Streams 

Pressurized ammonia scrubber waste containing fission products was 

released. 

The original records did not record the original volume of the release; 

however, the volume was estimated in DOE/EIS-0391 as 1,520 L.  

 Table C-2 provides the inventory. 

Construction 

The UPR affected approximately 60 m2 (650 ft2)of ground and 

blacktop. The dimensions of the spill were approximately 8 by 8 m 

(26 by 26 ft) (WIDS). 

The release location boundaries are uncertain. The mapped waste site 

location may be the release point, but it is not large enough to cover 

the affected area and does not fall within 200-E-103. If the size of the 

release area (approximately 650 ft2) is taken into account, at least a 

portion of UPR-200-E-39 likely falls within 200-E-103. 

 

 

Figure C-12. UPR-200-E-39 Unplanned Release Waste Site Scoping Summary (1 of 3) 
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Scoping Summary: UPR-200-E-39 (Unplanned Release) 

   

Figure C-12. UPR-200-E-39 Unplanned Release Waste Site Scoping Summary (2 of 3) 
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Scoping Summary: UPR-200-E-39 (Unplanned Release) 

  

 

216-A-36B Crib 

Sampling Shack (295-A) 

Figure C-12. UPR-200-E-39 Unplanned Release Waste Site Scoping Summary (3 of 3) 
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Scoping Summary: UPR-200-E-39 (Unplanned Release) 
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Scoping Summary: UPR-200-E-96 (Unplanned Release) 

  
History 

The site became contaminated over time from routine PUREX 

operations. The contamination was from the operation of the 

291A001 Stack and work activities in the 241-A-151 Diversion Box.  

In September 1980, surface contamination, debris, and vegetation 

were removed from an area extending south of 202A Canyon (202A) 

to the southern fence (approximately 1.0 ha [2.5 ac]). The area was 

covered in 4 to 6 in. of crushed gravel and the surface contamination 

posting was removed. The area was recontaminated in 1984 following 

the restarting of PUREX.  

A large area on the south side of 202A was posted as an SCA and 

given the WIDS code of 200-E-103 in 1999 (WIDS). The area was 

covered with additional gravel and down-posted to URM later in 

1999. Based on the size and estimated location of site UPR-200-E-96, 

it is likely that part of UPR-200-E-96 falls in the 200-E-103 site area. 

A large area on the east side of 202A was posted as an SCA and given 

the WIDS code of 200-E-107 (WIDS). The area was stabilized and 

down-posted to URM in 2001. Based on the size and estimated 

location of site UPR-200-E-96, it is likely that part of UPR-200-E-96 

falls into the 200-E-107 site area. 

 

 
 

Waste Streams 

The release consisted of low-level radioactive particles resulting 

from PUREX operation: 

 291A001 Stack emissions, including ammonia nitrate and 

iodine 

 Contaminated steam releases from 241-A-151 Diversion Box 

activities 

 

 

Construction 

 Coordinates: N-39650 W-48150 (center) (1983 Site Assessment) 

 Two descriptions of the site are available in historical documents: 

 The site extends from the south side of 202A to the southern 

fence 

 The site is adjacent to the east and south sides of 202A and is 

approximately1.0 ha (2.5 ac) 

 The mapped location does not represent the size of 

UPR-200-E-96. No information was found delineating the waste 

site boundaries.  

Relevant Characterization (Continued) 

 2013: A radiological surface survey of the 200-E-103 site 

(overlaps or contains UPR-200-E-96) registered no action level 

exceedances (200-E-103 scoping summary).  

Site Interfaces  

Origins/Terminations Intersecting/Nearby Sites 

200-CP-1 OU 

 241-A-151 Diversion Box 

 291A001 Stack 

200-CP-1 OU 

 200-E-103 

 200-E-107 

 200-E-269-PL 

200-IS-1 OU 

 200-E-218-PL 

 200-E-253-PL 

 200-E-193-PL 

 200-E-183-PL 

 200-E-196-PL 

 200-E-270-PL 

 200-E-184-PL 

 200-E-185-PL 

 200-E-186-PL 

 200-E-207-PL 

 

Features of Interest 

Stabilization of Site 200-E-107 involved addition of a minimum of 

28 in. of fill material and gravel to the site; the original surface 

soil is now below ground surface. 

Stabilization of site 200-E-103 involved the addition of 6 in. of 

gravel to the site; the original surface soil is now below ground 

surface. 

 

Relevant Characterization 

 1956: Particles on the ground in immediate vicinity of 291A001 

Stack at levels up to 30,000 dpm, beta. 

 1957: Samples of ground contamination were collected May 15, 

1957, 100 ft to the north, southeast, and northwest of the 

291A001 Stack. Zr-Nb was the most abundant isotope present, 

followed by Rn106, Rn103, rare earth elements, and finally Sr. 

 1957: Ground surface contamination levels up to 600 mrad/hr 

were detected after a release from the 291-A Stack. 

 1960: A release of steam from the 241-A-151 Diversion Box 

spread contamination southwest of the 202A; readings of up to 

100,000 c/m were detected. 

 1960: An area to the south and outside of the 200 East Area 

perimeter fence were contaminated after steam was released from 

the 241-A-151 Diversion Box. Readings from 1 to 3 mrad/hr were 

detected near the box and just outside the exclusion fence. 

 1961: A release of steam from the 241-A-151 Diversion Box 

resulted in contaminated levels of 40,000 to 100,000 c/m in the 

vicinity of the 202A Canyon. 

 1989: It was estimated that the ground area within 46  (150 ft) 

radius of the 291A001 Stack was contaminated with varying 

degrees of radioactive particles down to a depth of 18 in.  

 2001: A radiation survey of the 200-E-107 site in summer 2001 

found no contamination above background levels in gravel of 

soil. 

 

Figure C-13. UPR-200-E-96 Unplanned Release Waste Site Scoping Summary (1 of 3) 
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Scoping Summary: UPR-200-E-96 (Unplanned Release) 

  

 
Photograph Dated 12/21/1999 showing 200-E-103 and looking east with the 291A001 Stack is in the background 

 

 
Photograph Dated 6/14/2000 showing 200-E-107 and looking west towards 202A Canyon 

 

Miscellaneous/Other Relevant Information 

Details on other nearby/related sites: 

291A001 Stack 

Deposition of radioactive particulate on the ground from the 

PUREX 61 m (200 ft) stack (291A001 Stack) were first observed 

in March 1956, one month after startup.   

Initial attempts were made to pick up the radioactive particles, but 

after 1957, loads of gravel were hauled in on several occasions 

and distributed over the immediate contaminated ground areas 

surrounding the stack. 

Stack emissions continued through the 1960s and were mostly 

attributed to the buildup of ammonia nitrate in the stack liner. 

Improvements to the stack in 1987 helped to prevent ammonia 

nitrate buildup. 

241-A-151 Diversion Box 

Multiple release of contaminated steam from the 241-A-151 

Diversion Box have been recorded: 

 UPR-200-E-25 on September 5, 1960 

 UPR-200-E-26 on September 30, 1960 

 UPR-200-E-31 on October 7, 1961 

These UPRs have been consolidated into 200-E-103. 

Figure C-13. UPR-200-E-96 Unplanned Release Waste Site Scoping Summary (2 of 3) 
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Scoping Summary: UPR-200-E-96 (Unplanned Release) 

 

Figure C-13. UPR-200-E-96 Unplanned Release Waste Site Scoping Summary (3 of 3) 
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Scoping Summary: UPR-200-E-96 (Unplanned Release) 
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Scoping Summary: 200-E-65 (Injection/Reverse Well) 

  

Miscellaneous/Other Relevant Information 

Site 200-E-65 is designated as an unregistered Class V UIC well (UIC 

code 2E-U-97). 

 

History 

Site 200-E-65 is an inactive injection well (Well R) for steam 

condensate from the 202A Canyon. 200-E-65 is less than 2 m (6.5 ft) 

south of the 202A Building. 

Steam was produced for heating and process use. The steam was 

produced with sanitary water that had been sent through a water 

softener to remove minerals. Boilers were used to generate steam 

from the treated water. Condensate from the steam distribution lines 

was disposed at 200-E-65 (WIDS). The operational start date is 

uncertain.  

The waste stream (#466) associated with the site was classified as 

inactive in April 1996. 

The 200-E-65 site drain is located within the 200-E-107 site, which 

was stabilized in 2001 and is posted as Underground Radioactive 

Material.  

 

 

Relevant Characterization 

 2001: A radiation survey of the 200-E-107 site in summer of 2001 

found no contamination above background levels in gravel of soil. 

 1998: A radiation survey conducted October 1998 did not detect 

any contamination (WIDS). 

 

Site Interfaces 

Origins/Terminations Intersecting/Nearby Sites 

Facilities/Structures 200-CP-1 OU 

 202A Canyon  200-E-107 

 200-IS-1 OU 

  200-E-260-PL 

  200-E-261-PL 

  200-E-218-PL 

  200-E-309-PL 

 

Features of Interest 

No features of interest identified. 

 

Waste Streams 

Steam for heating and process use.  

Steam was produced from sanitary water that had been dechlorinated 

and sent through a water softener system to remove minerals. 

Nonregulated chemicals (Dearborn 66, Polyquest 683, and Super 

Filmeen 14) were added to dechlorinate water, prevent scale, and 

control corrosion. 

Two waste streams were found to be associated with 200-E-65: 

1. Stream 466 as identified in the 1995 Inventory of Miscellaneous 

Streams: Stormwater from 202A (PUREX) with a flow rate of 

less than 0.1 gal/min. 

2. Stream 466 as identified in the 1996, 1997 and 1998 Inventory of 

Miscellaneous Streams: PUREX steam condensate, eliminated in 

1996. 

Construction 

The site is a 4 ft diameter concrete drain that is 1.2 m (4 ft) deep with 

a metal plate cover. It is flush with the ground surface (WIDS). 

 
Photo Dated 10/15/1998 of the metal plate cover over 200-E-65. 

Figure C-14. 200-E-65 Injection/Reverse Well Waste Site Scoping Summary (1 of 2) 
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Scoping Summary: 200-E-65 (Injection/Reverse Well) 

 

 

Figure C-14. 200-E-65 Injection/Reverse Well Waste Site Scoping Summary (2 of 2) 
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Scoping Summary: 200-E-68 (Injection/Reverse Well) 

  

Miscellaneous/Other Relevant Information 

Site 200-E-68 is designated as an unregistered Class V UIC well 

(UIC code 2E-U-17). 

History 

The 200‐E‐68 waste site is an inactive injection/reverse well that was used to 

collect steam condensate from the 291A Control House (PUREX Main 

Exhaust System). The injection/reverse well is located off the southeastern 

corner of the 291A Building. It was operational from 1955 to 1996, when the 

steam source was eliminated and the drain was re‐classified as inactive. 

It is located inside a posted CA that surrounds 291A and its stack structures. 

 

 

Relevant Characterization 

No direct characterization data were located for the site or adjacent 

soil. 

Site Interfaces   

Origins/Terminations Intersecting/Nearby Sites 

Facilities/Structures 200-IS-1 OU 

 291A  200-E-183-PL 

  200-E-185-PL 

  200-E-196-PL 

  200-E-270-PL 

  

 200-CP-1 OU 

  200-E-103  

  200-E-269-PL 

  

  

 

 

 

 
  

Features of Interest 

The injection/reverse well was fed by a 8 cm (3 in.) underground 

line that exited from beneath the 291A building and entered the 

well approximately 0.3 m (1 ft) bgs. 

See Page C-115 for detail (H‐2‐55024). 

Several disconnected, asbestos‐covered steam lines are suspended 

above the dry well. 

Waste Streams 

200‐E‐68 received steam condensate from the 291A Control 

House. The steam was produced from sanitary water that was sent 

through a water softener system to remove calcium and 

magnesium. The treated water was introduced into boilers to create 

steam, which was superheated then distributed to facilities for 

heating and process use. When used for heating, this was a 

seasonal discharge. 

Nonregulated chemicals were added to dechlorinate the water, 

prevent scale, and control corrosion. 

Waste stream #59 was associated with the site and had a flow rate 

of 0.2 L/min (0.04 gal/min) in 1995 and part of 1996. The stream 

was eliminated at some point in 1996 . 

Construction 

Drain Diameter: 91 cm (36 in.) 

Cover: Steel plate 

Depth: 1.8 m (6 ft) bgs 

Material: Clay 

Figure C-15. 200-E-68 Injection/Reverse Well Waste Site Scoping Summary (1 of 3) 
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Scoping Summary: 200-E-68 (Injection/Reverse Well) 

 

Figure C-15. 200-E-68 Injection/Reverse Well Waste Site Scoping Summary (2 of 3) 
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Scoping Summary: 200-E-68 (Injection/Reverse Well) 

  

 

Figure C-15. 200-E-68 Injection/Reverse Well Waste Site Scoping Summary (3 of 3) 
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Scoping Summary: 200-E-68 (Injection/Reverse Well) 
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Scoping Summary: 200-E-70 (Injection/Reverse Well) 

  

Miscellaneous/Other Relevant Information 

 The 200-E-70 is designated as an unregistered Class V UIC 

well (UIC Code 2E-U-22) with well code 5W20 – Industrial 

Process Water and Waste Disposal Wells. 

 

History 

The 200-E-70 waste site is an inactive injection/reverse well drain 

that was used to collect uncontaminated steam condensate from a low 

point in the steam distribution line. Steam was produced from sanitary 

(potable) water at the 200 East Area Powerhouse that was distributed 

to facilities for heating and process use. The injection/reverse well is 

located 14 m (46 ft) south of 202A PUREX Canyon and is 9 m (30 ft) 

east of the PUREX railroad tunnel. The site was operational from 

January 1956 until July 1996 when the PUREX steam system was 

isolated.  

This site was located inside the posted RCA (200-E-107). In May 

2000, a narrow vehicle access corridor was established and posted as 

an RBA, which separated 200-E-107 into a northern and southern 

portion. 200-E-70 is in the vehicle corridor. 200-E-107 had been 

categorized as a surface SCA until 2001 when the area and the 

vehicle corridor were stabilized and down posted to an underground 

RMA (WIDS). 

 

Relevant Characterization 

 In 1998, a radiological control technician observed rust-colored 

rocks and using a handheld instrument measured 10,000 dpm 

beta/gamma on the steam pipes and in the surrounding gravel. 

 

Site Interfaces 

Origins/Terminations Intersecting/Nearby Sites 

200-CP-1 OU 200-CP-1 OU 

 200-E-303 

 

 200-E-309-PL 

 200-E-260-PL 

 200-E-107 

Facilities/Structures 

 202A PUREX Canyon 
 

 

  

 

Features of Interest 

 The source has been abandoned but the lines have not been 

capped. 

 In November 2012, a leak was observed on the ground 

underneath a valve of an aboveground nitric acid line located 

approximately 1.5 m (5 ft) west of 200-E-70. The valve was 

repaired; however, material on the ground below the valve had a 

recorded pH of 1.6. This site was issued WIDS code 200-E-303 

(WIDS). 

 

Waste Streams 

 200-E-70 collected noncontaminated steam condensate from 

steam lines south of PUREX. The steam was produced at the 

200 East Area Powerhouse from sanitary water, which was raw 

water from the Columbia River treated in a water softener system 

to remove calcium and magnesium. Dearborn 66 (cobalt sulfate, 

sodium sulfide, disulfurous acid, and disodium salt) and 

Polyquest 683 (phosphonic acid and (1-hydroxyethylidene) 

bisphosphate salt) were added to dechlorinate the water, prevent 

scale, and control corrosion. The treated water was introduced 

into boilers to create steam, which was superheated then 

distributed to facilities for heating and process use. Super 

Filmeen 14 (hydrogenated tallow alkylamines, amines, and 

C14-18-alkyl) and Alkatrol 2025 (cyclohexylamine) were added 

to the steam for corrosion control. 

 Based on a yearly average flowrate of 0.04 gal/min and an 

operational lifetime of 40 years, the total volume of steam 

condensate disposed of at 200-E-70 is estimated to be 

approximately 3.2 million L (850,000 gal). 

 Other referenced names include Miscellaneous Stream #64, 

Injection Well (Q), and Line #8801 Steam Condensate. 

 

Construction 

The injection/reverse well was fed by four underground steam 

condensate lines. There are four holes in the metal cover of the well. 

It is assumed the pipes ran to the drain at one time. The drain is flush 

with the ground and is approximately 2.1 m (7 ft) east of the steam 

line. No drawings were identified for the site. 

 Drain Diameter: 0.9 m (3 ft) 

 Depth: Unknown 

 Cover: Metal  

Figure C-16. 200-E-70 Injection/Reverse Well Waste Site Scoping Summary (1 of 3) 
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Scoping Summary: 200-E-70 (Injection/Reverse Well) 

  

 

Figure C-16. 200-E-70 Injection/Reverse Well Waste Site Scoping Summary (2 of 3) 
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C-119 

Scoping Summary: 200-E-70 (Injection/Reverse Well) 

 

  

 
Date Taken: 10/15/1998 

Figure C-16. 200-E-70 Injection/Reverse Well Waste Site Scoping Summary (3 of 3) 
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Scoping Summary: 200-E-70 (Injection/Reverse Well) 
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C-121 

Scoping Summary: 200-E-71 (Injection/Reverse Well) 

  

Miscellaneous/Other Relevant Information 

 The 200-E-71 is designated as an unregistered Class V UIC 

well (UIC Code 2E-U-21) with well code 5W20 – Industrial 

Process Water and Waste Disposal Wells. 

 

History 

The 200-E-71 waste site is an inactive injection/reverse well drain 

that was used to collect steam condensate from a low point in the 

uncontaminated steam distribution line. The site is a man-made hole 

below the steam line, where the steam vented directly into the soil. 

The injection/reverse well is located 20 m (66 ft) south of 202A 

PUREX Canyon and 2.5 m (8 ft) west of the PUREX railroad tunnel. 

The site was operational from January 1956 until the July 1996 when 

the PUREX steam system was isolated. 

It was located inside the previously posted PUREX SCA 

(200-E-103). In 1999, approximately 3.7 ac of previously posted CA 

was stabilized. The site is within the surface stabilized area and is 

now posted within the larger URM Area (WIDS). 

Relevant Characterization 

No direct subsurface characterization data were located for the site. 

The 1998 radiological surveys did not identify any surface 

contamination. 

 
 

 

Site Interfaces 

Origins/Terminations Intersecting/Nearby Sites 

Facilities/Structures 200-CP-1 OU 

 202A PUREX Canyon  200-E-271-PL 

  200-E-194-PL 

  200-E-103 

 

  

  

 

Features of Interest 

 The source has been abandoned but the lines have not been 

capped. 

 The soil surrounding the site is discolored reddish brown 

 Interim stabilization activities of 200-E-103 included adding 

approximately 6 in. of crushed rock to all accessible areas. 

According to WIDS, 200-E-71 was within the area stabilized.  

 

Waste Streams 

 200-E-71 collected noncontaminated steam condensate from 

steam lines south of PUREX. The steam was produced at the 

200 East Area Powerhouse from sanitary water, which was raw 

water from the Columbia River treated water softener system to 

remove calcium and magnesium. Dearborn 66 (cobalt sulfate, 

sodium sulfide, disulfurous acid, and disodium salt) and 

Polyquest 683 (phosphonic acid and (1-hydroxyethylidene) 

bisphosphate salt) were added to dechlorinate the water, prevent 

scale, and control corrosion. The treated water was introduced 

into boilers to create steam, which was superheated then 

distributed to facilities for heating and process use. Super 

Filmeen 14 (hydrogenated tallow alkylamines, amines, and 

C14-18-alkyl) and Alkatrol 2025 (cyclohexylamine) were added 

to the steam for corrosion control. 

 Based on a yearly average flowrate of 0.2 L/min (0.04 gal/min) 

and an operational lifetime of 40 years, the total volume of steam 

condensate disposed of at 200-E-71 is estimated to be 

approximately 3.2 million L (850,000 gal).  

 Other referenced names include Miscellaneous Stream #63, 

Injection Well (O), and Line #8801 Steam Condensate. 

 

Construction 

There is no drain structure or cover, just an open hole in the soil with 

a layer of rock lining the bottom. No drawings were identified for the 

site. 

 Drain Cover: None, steam vented directly into soil 

 Drain Diameter: 0.61 m (2 ft) 

 Depth: 0.91 m (3 ft) 

 

Figure C-17. 200-E-71 Injection/Reverse Well Waste Site Scoping Summary (1 of 3) 
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Scoping Summary: 200-E-71 (Injection/Reverse Well) 

  

 

Figure C-17. 200-E-71 Injection/Reverse Well Waste Site Scoping Summary (2 of 3) 

 



DOE/RL-2020-27, DRAFT A 
SEPTEMBER 2020 

 

 

C-123 

Scoping Summary: 200-E-71 (Injection/Reverse Well) 

 

  
 

 
Photo taken 10/15/1998, which was before stabilization of 200-E-103. Photo shows a metal pipe going into a hole in the ground (WIDS). 

 

Figure C-17. 200-E-71 Injection/Reverse Well Waste Site Scoping Summary (3 of 3) 
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Scoping Summary: 200-E-71 (Injection/Reverse Well) 
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C-125 

Scoping Summary: 200-E-73 (Injection/Reverse Well) 

o  

Miscellaneous/Other Relevant Information 

 The 200-E-73 is designated as an unregistered Class V UIC 

well (UIC Code 2E-U-19) with well code 5W20 – Industrial 

Process Water and Waste Disposal Wells. 

 

History 

The 200-E-73 waste site is an inactive injection/reverse well 

drain that was used to collect uncontaminated steam 

condensate from a low point in the steam distribution line. The 

site is located 14.5 m (48 ft) south of 202A PUREX Canyon 

and 10 m (33 ft) to the northwest of pipeline 200-E-224-PL. 

The site was operational from January 1956 until July 1996 

when the PUREX steam system was isolated. 

The site was located inside the previously posted PUREX SCA 

(200-E-103). In 1999, approximately 3.7 ac of previously 

posted CA was stabilized. The site is within the surface 

stabilized area and is now posted within the larger URM Area 

(WIDS). 

 

Relevant Characterization 

No direct subsurface characterization data were located for the site. 

The 1998 radiological surveys did not identify any surface 

contamination. 

 

 

Site Interfaces 

Origins/Terminations Intersecting/Nearby Sites 

Facilities/Structures 200-CP-1 OU 

 202A PUREX Canyon  200-E-260-PL 

 200-E-103 

  200-E-271-PL 

  200-E-224-PL 

 200-E-282-PL 

 

Features of Interest 

 The source has been abandoned but the lines have not been 

capped. 

 The site is within the 200-E-103 area that was interim stabilized 

in 1999, but the drain was not covered with backfill material 

(WIDS). 

 

Waste Streams 

 200-E-73 collected noncontaminated steam condensate from 

steam lines south of PUREX. The steam was produced at the 

200 East Area Powerhouse from sanitary water, which was raw 

water from the Columbia River treated in a water softener 

system to remove calcium and magnesium. Dearborn 66 (cobalt 

sulfate, sodium sulfide, disulfurous acid, and disodium salt) and 

Polyquest 683 (phosphonic acid and (1-hydroxyethylidene) 

bisphosphate salt) were added to dechlorinate the water, prevent 

scale, and control corrosion. The treated water was introduced 

into boilers to create steam, which was superheated then 

distributed to facilities for heating and process use. Super 

Filmeen 14 (hydrogenated tallow alkylamines, amines, and 

C14-18-alkyl) and Alkatrol 2025 (cyclohexylamine) were added 

to the steam for corrosion control. 

 Based on a yearly average flowrate of 0.2 L/min (0.04 gal/min) 

and an operational lifetime of 40 years, the total volume of steam 

condensate disposed of at 200-E-73 is estimated to be 

approximately 3.2 million L (850,000 gal).  

 Other referenced names include Miscellaneous Stream #61, 

Injection Well (M), and Line #8801 Steam Condensate. 

Construction 

The drain is not covered with backfill material. No drawings were 

identified for the site. 

 Cover: Metal 

 Depth: Unknown 

 Drain Diameter: 0.91 m (3 ft) 

 Material: Concrete structure 

Figure C-18. 200-E-73 Injection/Reverse Well Waste Site Scoping Summary (1 of 3) 
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Scoping Summary: 200-E-73 (Injection/Reverse Well) 

  

 

Figure C-18. 200-E-73 Injection/Reverse Well Waste Site Scoping Summary (2 of 3) 

 



DOE/RL-2020-27, DRAFT A 
SEPTEMBER 2020 

 

 

C-127 

Scoping Summary: 200-E-73 (Injection/Reverse Well) 

 

  

 
Photo Taken: 10/15/1998 

Figure C-18. 200-E-73 Injection/Reverse Well Waste Site Scoping Summary (3 of 3) 
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Scoping Summary: 200-E-73 (Injection/Reverse Well) 
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C-129 

Scoping Summary: 200-E-74 (Injection/Reverse Well) 

  

Miscellaneous/Other Relevant Information 

 The 200-E-74 is designated as an unregistered Class V 

UIC well (UIC Code 2E-U-20) with well code 5W20 – 

Industrial Process Water and Waste Disposal Wells. 

 

History 

The 200-E-74 waste site is an inactive injection/reverse well 

drain that was used to collect uncontaminated steam 

condensate from a low point in the steam distribution line. The 

site is located 4 m (14 ft) west of pipeline 200-E-253-PL and 

6 m (20 ft) east of pipeline 200-E-193-PL. The site was 

operational from January 1956 until July 1996 when the 

PUREX steam system was isolated. 

The site was located inside the previously posted PUREX SCA 

(200-E-103). In 1999, approximately 1.5 ha (3.7 ac) of 

previously posted CA was stabilized. The site is within the 

surface stabilized area and is now posted within the larger 

URMA (WIDS). 

 

 

Relevant Characterization 

No direct subsurface characterization data was located for the 

site. The 1998 radiological surveys did not identify any surface 

contamination.  

Queries of the HEIS database identified wells C6621 and 

C6622 that are located to the southwest within 20 m (66 ft) of 

200-E-74. Both are more than 15 m (49 ft) from the drain and 

are near underground pipelines, so it was determined that the 

geophysical logging of these wells was not relevant to 

200-E-74. 

Site Interfaces 

Origins/Terminations Intersecting/Nearby Sites 

Facilities/Structures 200-CP-1 OU 

 202A PUREX Canyon 

 

 200-E-103 

 200-E-253-PL 

 200-E-193-PL  

  

 

Features of Interest 

 The source has been abandoned but the lines have not 

been capped. 

 The rock and soil around the drain is stained reddish 

brown.  

 The site is within the 200-E-103 area that was interim 

stabilized in 1999, but the drain was not covered with 

backfill material (WIDS). 

 

Waste Streams 

 200-E-74 collected noncontaminated steam condensate 

from steam lines south of PUREX. The steam was 

produced at the 200 East Area Powerhouse from sanitary 

water, which was raw water from the Columbia River 

treated in a water softener system to remove calcium and 

magnesium. Dearborn 66 (cobalt sulfate, sodium sulfide, 

disulfurous acid, and disodium salt) and Polyquest 683 

(phosphonic acid and (1-hydroxyethylidene) bisphosphate 

salt) were added to dechlorinate the water, prevent scale, 

and control corrosion. The treated water was introduced 

into boilers to create steam, which was superheated then 

distributed to facilities for heating and process use. Super 

Filmeen 14 (hydrogenated tallow alkylamines, amines, 

and C14-18-alkyl) and Alkatrol 2025 (cyclohexylamine) 

were added to the steam for corrosion control  

 Based on a yearly average flowrate of 0.2 L/min (0.04 

gal/min) and an operational lifetime of 40 years, the total 

volume of steam condensate disposed of at 200-E-74 is 

estimated to be approximately 3.2 million L (850,000 gal).  

 Other referenced names include Miscellaneous 

Stream #62, Injection Well (N), and Line #8801 Steam 

Condensate. 

 

Construction 

The drain cover is not covered with backfill material. No 

drawings were identified for the site. 

 Cover: Metal 

 Drain Diameter: 0.91 m (3 ft) 

 Depth: 0.91 m (3 ft) 

 

Figure C-19. 200-E-74 Injection/Reverse Well Waste Site Scoping Summary (1 of 3) 
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C-130 

Scoping Summary: 200-E-74 (Injection/Reverse Well) 

  

 

Figure C-19. 200-E-74 Injection/Reverse Well Waste Site Scoping Summary (2 of 3) 
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Scoping Summary: 200-E-74 (Injection/Reverse Well) 

 

  

 
Photos Taken: 9/22/1998 

Figure C-19. 200-E-74 Injection/Reverse Well Waste Site Scoping Summary (3 of 3) 
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Scoping Summary: 200-E-74 (Injection/Reverse Well) 
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Scoping Summary: 200-E-77 (Injection/Reverse Well) 

  

Miscellaneous/Other Relevant Information 

 The 200-E-77 is designated as an unregistered Class V UIC 

well (UIC Code 2E-U-23) with well code 5W20 – Industrial 

Process Water and Waste Disposal Wells. 

 

History 

The 200-E-77 waste site is an inactive injection/reverse well 

drain that was used to collect uncontaminated steam 

condensate from a low point in the steam distribution line. The 

site is located 3 m (10 ft) north of 202A PUREX Canyon and 

12 m (39 ft) west of pipeline 200-E-194-PL. The site was 

operational until the 200 East Powerhouse was shut down in 

July 1996 and stopped producing steam.   

The site was located inside the posted RCA (200-E-107). 

200-E-107 had been categorized as a surface SCA until 2001 

when the area was stabilized and down posted to an 

underground RMA (WIDS). 

 

 

Relevant Characterization 

 No direct subsurface characterization data were located for the 

site. The 1998 radiological surveys did not identify any surface 

contamination. 

 On October 15, 1998, the inside of the drain was dry. 

 

Site Interfaces 

Origins/Terminations Intersecting/Nearby Sites 

Facilities/Structures 200-CP-1 OU 

 202A PUREX Canyon 

 

 200-E-194-PL 

 200-E-44 

 200-E-107 

 

 

  

  

  

 

Features of Interest 

No features of interest were identified. 

 

Waste Streams 

 200-E-77 collected noncontaminated steam condensate from 

steam lines northeast of PUREX. The steam was produced at the 

200 East Area Powerhouse from sanitary water, which was raw 

water from the Columbia River treated in a water softener 

system to remove calcium and magnesium. Dearborn 66 (cobalt 

sulfate, sodium sulfide, disulfurous acid, and disodium salt) and 

Polyquest 683 (phosphonic acid and (1-hydroxyethylidene) 

bisphosphate salt) were added to dechlorinate the water, prevent 

scale, and control corrosion. The treated water was introduced 

into boilers to create steam, which was superheated then 

distributed to facilities for heating and process use. Super 

Filmeen 14 (hydrogenated tallow alkylamines, amines, and 

C14-18-alkyl), and Alkatrol 2025 (cyclohexylamine) were added 

to the steam for corrosion control. 

 Based on a yearly average flowrate of 0.2 L/min (0.04 gal/min) 

and an operational lifetime of 40 years, the total volume of steam 

condensate disposed of at 200-E-77 is estimated to be 

approximately 3.2 million L (850,000 gal).  

 Other referenced names include Miscellaneous Stream #65, 

Injection Well (S), and Line #8801 Steam Condensate. 

 

Construction 

The drain structure is slightly abovegrade and is filled with rocks. No 

drawings were identified for the site. 

 Cover: Metal 

 Drain Diameter: 1.22 m (4 ft) 

 Depth: 0.91 m (3 ft) 

 Material: Concrete structure 

 

Figure C-20. 200-E-77 Injection/Reverse Well Waste Site Scoping Summary (1 of 3) 
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C-134 

Scoping Summary: 200-E-77 (Injection/Reverse Well) 

  

 

Figure C-20. 200-E-77 Injection/Reverse Well Waste Site Scoping Summary (2 of 3) 
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Scoping Summary: 200-E-77 (Injection/Reverse Well) 

 

  

 
Photo taken in 10/15/1998, prior to interim stabilization of 200-E-107 

Figure C-20. 200-E-77 Injection/Reverse Well Waste Site Scoping Summary (3 of 3) 
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Scoping Summary: 200-E-77 (Injection/Reverse Well) 
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Scoping Summary: 200-E-79 (Injection/Reverse Well) 

200-E-77 Waste Site 

Scoping Summary.docx
x  

Miscellaneous/Other Relevant Information 

 The 200-E-79 is designated as an unregistered Class V UIC 

well (UIC Code 2E-U-24) with well code 5W20 – Industrial 

Process Water and Waste Disposal Wells. 

 

History 

The 200-E-79 waste site is an inactive injection/reverse well 

drain that was used to collect uncontaminated steam 

condensate from a low point in the steam distribution line. The 

injection/reverse well is located 17 m (56 ft) north of 202A 

PUREX Canyon and 10 m (33 ft) west of pipeline 

200-E-194-PL. The site was operational from January 1956 

until July 1996 when the PUREX steam system was isolated. 

The site was located inside the posted RCA (200-E-107). 

200-E-107 had been categorized as a surface SCA until 2001 

when the area was stabilized and down posted to a URM Area 

(WIDS). 

 

 

Relevant Characterization 

 No direct subsurface characterization data were located for the 

site. The 1998 radiological surveys did not identify any surface 

contamination. 

 On October 15, 1998, the inside of the drain was dry. 

 
 

Site Interfaces 

Origins/Terminations Intersecting/Nearby Sites 

Facilities/Structures 200-CP-1 OU 

 202A PUREX Canyon 

 

 200-E-194-PL 

 200-E-44 

 200-E-107  

  

 

 

Features of Interest 

 The source has been abandoned but the lines have not been 

capped. 

 

 

Waste Streams 

 200-E-79 collected noncontaminated steam condensate from 

steam lines northeast of PUREX. The steam was produced at the 

200 East Area Powerhouse from sanitary water, which was raw 

water from the Columbia River treated in a water softener 

system to remove calcium and magnesium. Dearborn 66 (cobalt 

sulfate, sodium sulfide, disulfurous acid, and disodium salt) and 

Polyquest 683 (phosphonic acid and (1-hydroxyethylidene) 

bisphosphate salt) were added to dechlorinate the water, prevent 

scale, and control corrosion. The treated water was introduced 

into boilers to create steam, which was superheated then 

distributed to facilities for heating and process use. Super 

Filmeen 14 (hydrogenated tallow alkylamines, amines, and 

C14-18-alkyl) and Alkatrol 2025 (cyclohexylamine) were added 

to the steam for corrosion control. 

 Based on a yearly average flowrate of 0.2 L/min (0.04 gal/min) 

and an operational lifetime of 40 years, the total volume of steam 

condensate disposed of at 200-E-79 is estimated to be 

approximately 3.2 million L (850,000 gal).  

 Other referenced names include Miscellaneous Stream #66, 

Injection Well (T), and Line #8801 Steam Condensate. 

 

 

Construction 

The drain is partly abovegrade with one rusty metal pipe routed to 

inside the cover. No drawings were identified for the site. 

 Cover: Metal  

 Drain Diameter: 0.9 m (3 ft) 

 Depth: 1.22 m (4 ft) 

 Material: Concrete structure 

 

Figure C-21. 200-E-79 Injection/Reverse Well Waste Site Scoping Summary (1 of 3) 
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Scoping Summary: 200-E-79 (Injection/Reverse Well) 

  

 

Figure C-21. 200-E-79 Injection/Reverse Well Waste Site Scoping Summary (2 of 3) 
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Scoping Summary: 200-E-79 (Injection/Reverse Well) 

 

  

 
Date Taken: 10/15/1998 

Figure C-21. 200-E-79 Injection/Reverse Well Waste Site Scoping Summary (3 of 3) 
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Scoping Summary: 200-E-79 (Injection/Reverse Well) 
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C-141 

Scoping Summary: 200-E-84 (Injection/Reverse Well) 

  

Miscellaneous/Other Relevant Information 

 200-E-84 is designated as an unregistered Class V UIC well 

(UIC Code 2E-U-16) with well code 5W20 – Industrial 

Process Water and Waste Disposal Wells. 

 

History 

The 200-E-84 waste site is an inactive injection/reverse well drain 

that was used to collect steam condensate from a low point in the 

uncontaminated steam distribution line. The site is located 1 m (3.2 ft) 

west of 202A PUREX Canyon and 8.5 m (28 ft) north of pipeline 

200-E-272-PL. The site was operational from January 1956 until 

July 1996 when the PUREX steam system was isolated. 

The site is located on the west side of 202A PUREX Canyon, below 

the filter banks and is inside a posted RBA (WIDS). 

 

 

Relevant Characterization 

No characterization data for the site was identified. 

 

Site Interfaces 

Origins/Terminations Intersecting/Nearby Sites 

Facilities/Structures 200-CP-1 OU 

 202A PUREX Canyon 

 

 200-E-272-PL 

 200-E-273-PL 

 216-A-13 

 216-A-35 

 

  

 

 

Features of Interest 

 The drain is located beneath a filter bank (not associated with the 

drain) that is approximately 0.9 m (3 ft) abovegrade (based on 

photos of the site shown below). 

 During a site visit on October 15, 1998, site personnel explained 

that the RBA was posted here because of a dose rate associated 

with the filter banks, not a soil contamination issue (WIDS). 

 Table 5-2 in DOE/RL-88-11 classified 200-E-84 as an injection 

well with potential to receive storm water. However, during a site 

walkdown in 1998, the walkdown team assessed that 200-E-84 is 

not in a location that would collect stormwater runoff (WIDS). 

Waste Streams 

 200-E-84 collected noncontaminated steam condensate from 

steam lines west of PUREX. The steam was produced at the 

200 East Area Powerhouse from sanitary water, which was raw 

water from the Columbia River treated in a water softener system 

to remove calcium and magnesium. Dearborn 66 (cobalt sulfate, 

sodium sulfide, disulfurous acid, and disodium salt) and 

Polyquest 683 (phosphonic acid and (1-hydroxyethylidene) 

bisphosphate salt) were added to dechlorinate the water, prevent 

scale, and control corrosion. The treated water was introduced 

into boilers to create steam, which was superheated then 

distributed to facilities for heating and process use. Super 

Filmeen 14 (hydrogenated tallow alkylamines, amines, and 

C14-18-alkyl) and Alkatrol 2025 (cyclohexylamine) were added 

to the steam for corrosion control. 

 Based on a yearly average flowrate of 0.2 L/min (0.04 gal/min) 

and an operational lifetime of 40 years, the total volume of steam 

condensate disposed of at 200-E-84 is estimated to be 

approximately 3.2 million L (850,000 gal).  

 Other referenced names include Miscellaneous Stream #58 and 

Injection Well (C). 

 

 

Construction 

The drain is filled with fine gravel and is flush with the surrounding 

gravel surface except for a small lip on one side. A steel pipe above 

the drain is a pressure relief valve associated with the PUREX 

building steam system. The line was physically isolated upstream of 

the relief valve during the PUREX deactivation. No drawings were 

identified for the site. 

 Cover: No cover  

 Drain Diameter: 0.91 m (3 ft) 

 Depth: Unknown 

 

Figure C-22. 200-E-84 Injection/Reverse Well Waste Site Scoping Summary (1 of 3) 
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Scoping Summary: 200-E-84 (Injection/Reverse Well) 

  

 

Figure C-22. 200-E-84 Injection/Reverse Well Waste Site Scoping Summary (2 of 3) 
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Scoping Summary: 200-E-84 (Injection/Reverse Well) 

 

  

 
Date Taken: 9/22/1998 

Figure C-22. 200-E-84 Injection/Reverse Well Waste Site Scoping Summary (3 of 3) 
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Scoping Summary: 200-E-84 (Injection/Reverse Well) 
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C-145 

 Scoping Summary: 200-E-102 (Trench) 

  

Miscellaneous/Other Relevant Information 

The 2008 RI/FS report states that geophysical loggings from 

C5302 indicate uncertainty whether the direct‐push borehole was 

truly within the footprint of the trench (i.e., the trench location is in 

question), due to unexpectedly low radiological readings in the top 

4.6 m (15 ft). 

History 

The 200‐E‐102 Trench waste site is an inactive trench that was used for the 

disposal of contaminated soil and perhaps asphalt caused by plugging of the 

pipe entering the 216‐A‐4 Crib in 1958. 

The only recorded waste disposal into the trench was from the cleanup of 

UPR‐200‐E‐15, which removed contaminated soil and asphalt between the 

291‐A Turbine House and 216‐A‐4 Crib, with activity up to 8 rads/hr. The 

contaminated soil was covered with 0.3 m (1 ft) of clean soil as a part of the 

UPR-200‐E‐15 cleanup efforts. The 200‐E‐102 Trench was later covered 

with gravel as part of the stabilization actions at the PUREX Stabilized Area 

(200‐E‐103), which encompasses this trench. 

 

 

Relevant Characterization 

Surface radiological surveys completed in 2016 have total 

beta/gamma readings less than 5,000 dpm/100 cm2. 

A 2007 review of the vertical distribution & horizontal spreading 

of risk driving contaminants in the trench, states that there is 

higher-than-expected gamma contamination found in C5302 at 

depths 11 to 16 m (36 to 54 ft) bgs.  

Shallow contamination is believed to be present in the trench due 

to the shallow placement of the contaminated soil, even though the 

recorded geophysical logs do not show high gamma readings. 

See Page C-147 for a depiction of the nature and extent of 

contamination, as defined by existing data. 

Site Interfaces   

Origins/Terminations Intersecting/Nearby Sites 

200-CP-1 OU 200-CP-1 OU 

 200-E-103 

(Stabilized Area) 

 216-A-2 waste collection 

tank (200-E-190 Catch 

Tank) 

Consolidated 

 UPR-200-E-15 

(Consolidated into 

200-E-103) 

 216-A-4 (Crib) 

200-IS-1 OU 

 200-E-193-PL 

 200-E-196-PL  

 200-E-253-PL  

  

  

  

  

  

  

  

 

 

 

 

Features of Interest 

The trench is not marked or posted. It is within the footprint of the 

200‐E‐103 Stabilized Area. 

Waste Streams 

Waste streams are the same as the 216‐A‐4 Crib, which included: 

PUREX Plant ‐ Plutonium‐Uranium Extraction Process and 

Laboratory Wastes 

 Laboratory cell drainage from 202A Building (TKU‐3 and 

TK-U4), 241‐A‐151 Diversion Box Drain, and several sources 

associated with the 291A Stack (including condensate and A, 

B, and C Cell ammonia scrubber waste) 

 Ventilation fans (fan bearing, fan turbine condensate, and 

control house drainage) 

Previously identified constituents included: HNO3, concentrated 

UNH, and NH4OH. Preliminary PUREX flowsheet review 

indicates that UNH was not a routine stream associated with this 

waste site.  

Construction 

The site is a v-shaped, rectangular trench with an unlined bottom, and a soil 

and gravel cover. The sides are assumed to be sloped 1.5:1. The bottom 0.9 

m (3 ft) is filled with contaminated material, the remainder with native soil 

(gravely sand).  

Length: 24 m (80 ft) 

Width: 3 m (10 ft) 

Depth: 1,2  m (4 ft) bgs 

Cover: 0.3 m (1 ft) of clean soil and 0.2 to 0.3 m (0.5 to 1 ft) of gravel 

(Dimensions estimated in WIDS) 

Figure C-23. 200-E-102 Trench Waste Site Scoping Summary (1 of 3) 
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 Scoping Summary: 200-E-102 (Trench) 

 

Figure C-23. 200-E-102 Trench Waste Site Scoping Summary (2 of 3) 
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 Scoping Summary: 200-E-102 (Trench) 

  

 

Figure C-23. 200-E-102 Trench Waste Site Scoping Summary (3 of 3) 
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 Scoping Summary: 200-E-102 (Trench) 
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Scoping Summary: 216-A-2 (Crib) 

  

Miscellaneous/Other Relevant Information 

The amount of waste disposed was kept at 10% of the volume 

of the crib's cross section multiplied by the depth to water 

table. 

 

History 

The 216‐A‐2 waste site is an inactive crib that received liquid organic waste 

from the 202A Canyon via the 200‐E‐184‐PL. The crib was operational from 

1956 to 1963 (or 1960), when it was deactivated. There is a discrepancy for 

the recorded end date, which is either 1960 or 1963, but the recorded waste 

disposed (i.e., 230,000 L[61,000 gal]) is consistent. 

The feeder pipelines into the crib were blanked and the effluent was rerouted 

to the 216‐A‐31 Crib. The crib is currently covered with gravel within the 

PUREX Stabilized Area (200‐E‐103). 

 

 

Relevant Characterization 

Surface radiological surveys completed in 2016 have total beta/gamma 

readings less than 5,000 dpm/100 cm2 (i.e., nondetect). 

Analytical results for borehole C5515 (4.1 to 4.7 m [13.5 to 

15.5 ft] bgs) and geophysical results for C5570 are less than screening 

levels in the top 4.6 m (15 ft) bgs. Data for boreholes C5570, C5515, 

and 299-E24-53 indicate I-129, Sr-90, Tc-99, U-233/234, U-235, 

U-238, and nitrate are present in soil >4.6 m (15 ft) bgs at 

concentrations exceeding groundwater protection screening levels 

(page C-151). 

Crib investigations from 2007 showed maximum readings at 

approximately 8.5 m (28 ft) bgs: Cs‐137 (approximately 15.6M pCi/g), 

Am‐241 (94 nCi/g), and Pu-239/240 (426 nCi/g).  

The 216‐A‐2 Crib was investigated for the 200-MW‐1 OU in 2008. The 

200 MW-1 OU RI/FS report concluded: 

 There are no chemical or radiological contaminants of concern in the 

shallow zone (0 to 4.6 m [0 to 15 ft]).  

 Uranium metal concentrations in soil beneath the crib (to 9.8 m [32 

ft] bgs) are greater than the groundwater protection concentration but 

are not expected to pose an adverse groundwater quality threat.  

 Tc-99 and tritium from soil could reach groundwater in the future, 

but projected concentrations are less than their respective MCLs. 

Page C-151 depicts the nature and extent of contamination, as defined 

by existing data. 

 

Site Interfaces   

Origins/Terminations Intersecting/Nearby Sites 

200-IS-1 OU 

 200-E-184-PL 

200-CP-1 OU 

 216-A-4 (Crib) 

 200-E-102 (Trench) 

 200-E-103 (Stabilized 

Area) 

 

 

  

 200-PW-3 OU 

 216-A-31 (Crib) 

 

  

  

  

  

  

  

 

Features of Interest 

One large green vent riser at the surface. 

Waste Streams 

 PUREX Plant ‐ Plutonium‐Uranium Extraction Process 

 Liquid organic aqueous wash waste from 

202A Canyon 

 Waste streams constituents included: nitrate, TBP, 

normal paraffin hydrocarbons, and uranium 

 Low salt and neutral to basic 

 Approximately 230,000 L (61,000 gal) waste disposed  

 Table C-2 provides the inventory. 

Construction 

 Bottom of Crib: 

 Width and Length: 6 m (20 ft) 

 Depth: 8.5 m (28 ft) bgs 

 Grade: 1: 2 

 Top of Crib: 

 Width and Length: 16.9 m (55 ft 4 in.) 

 Depth: 6.4 m (21 ft) bgs 

 Grade: 1: 1.5 

 Dimensions of excavation surface: 

 Width and Length: 31 m (102 ft) 

 Distribution Pipelines: 3 

 One 15 cm (6 in.) perforated VCP, 1.8 m (6 ft) long, 6.4 m (21 ft) 

bgs, with a 46 by 46 cm (18 by 18 in.) concrete pad 

 Two 6 m (20 ft) lengths of 15 cm (6 in.) perforated VCP placed 

perpendicular to the main distribution pipe, forming a T pattern 

 Incoming Pipelines: 2 

 Two 10 cm (4 in.) inlet VCPs 

 2.1 m (7 ft) of coarse rock, then two layers of sand with Sisalkraft® 

paper and then 6.4 m (21 ft) of earth backfill to grade 

 6 in. covering of crushed rock at the surface 

®Sisalkraft is a registered trademark of Fortifiber, El Segundo, California. 

Figure C-24. 216-A-2 Crib Waste Site Scoping Summary (1 of 4) 
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Scoping Summary: 216-A-2 (Crib) 

  

 

Figure C-24. 216-A-2 Crib Waste Site Scoping Summary (2 of 4) 
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Scoping Summary: 216-A-2 (Crib) 

  

 

Figure C-24. 216-A-2 Crib Waste Site Scoping Summary (3 of 4) 
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Scoping Summary: 216-A-2 (Crib) 

 

 
Source: Hanford Drawing H-2-56050. 

Figure C-24. 216-A-2 Crib Waste Site Scoping Summary (4 of 4) 
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Scoping Summary: 216-A-4 (Crib) 

  

Miscellaneous/Other Relevant Information 

SGW‐44795 discusses this crib in greater critical detail to 

estimate vertical distribution and horizontal spreading of 

risk-driving contaminants. 

Historical descriptions are unclear as to whether the crib or its 

piping plugged in 1958. 

 

History 

The 216‐A‐4 Crib waste site is an inactive crib that received liquid waste 

from the PUREX facility via the 200‐E‐185‐PL and 200‐E‐196‐PL Pipelines. 

The 216-A-4 Crib also received waste from the 200-E-190 Catch Tank. 

The crib was operational from 1955 to 1958, when crib drains were plugged 

during the jetting of the 200-E-190 Steam Condensate Catch Tank to the 

crib, resulting in aqueous waste backing up into the 291A Turbine House 

through the floor drains. This flooded an area between the crib and the 

291A001 Stack (UPR‐200‐E‐15). The contaminated soils were removed and 

placed inside the 200‐E‐102 Trench. Following this event, the crib was 

deactivated by blanking off the feeder pipelines, and the effluent was 

rerouted to the 216‐A‐2 Crib. The crib was later covered with gravel, as a 

part of the PUREX Area stabilization efforts (200‐E‐103). 

 

 

Relevant Characterization 

The 216‐A‐4 Crib was investigated for the 200-MW‐1 OU in 2008 

and the contaminant fate and transport model to evaluate impacts 

to groundwater.  

Previous investigation results (page C-155) for the top 4.6 m (15 

ft) bgs showed chemical and radionuclide concentrations were 

below human health or ecological thresholds in soil samples 

(C4560), whereas geophysical results were above the screening 

level for Cs-137 (C4671). The BRA did not identify chemical or 

radiological contaminants of concern in the top 4.6 m (15 ft) bgs of 

this waste site; however, the RI/FS indicated uncertainties in the 

representativeness of characterization data.  

Previous investigation results showed concentrations of mobile 

constituents (including I-129, Sr-90, Tc-99, U-238, iron, 

manganese, and nitrate) above levels for groundwater protection 

(page C-155). Fate and transport modeling showed no adverse 

impact to groundwater associated with leaching of uranium 

metal-contaminated soil at the crib; however, uncertainty was 

noted based on detected groundwater concentrations greater than 

the MCL. Uranium results in 2018 and 2019 at the 216-A-4 Crib 

(well 299-E24-23) were below the MCL. Model results for the 

216-A-5 Crib (a bounding site) were used to inform the conceptual 

model of potential groundwater impacts from radionuclides at the 

216-A-4 Crib. 

Page C-155 depicts the nature and extent of contamination, as 

defined by existing data. 

Site Interfaces  

Origins/Terminations Intersecting/Nearby Sites 

200-IS-1 OU 

 200-E-185-PL 

 200-E-196-PL 

200-CP-1 OU 

 200-E-190  

200-IS-1 OU 

 200-E-186-PL 

200-CP-1 OU 

 216-A-2 (Crib) 

 200-E-102 (Trench) 

 200-E-103 (Stabilized 

Area) 

  

  

  

  

  

Features of Interest 

One large green vent riser at the surface. 

Waste Streams 

 PUREX Plant ‐ Plutonium‐Uranium Extraction Process and 

Laboratory Wastes 

 Laboratory cell drainage from 202A building (TK-U3 and 

TK-U4 neutralization tanks), 241‐A‐151 Diversion Box 

drain, and several sources associated with the 291A Stack 

(including condensate and A, B, and C Cell ammonia 

scrubber waste)  

 Ventilation fans (fan bearing, fan turbine condensate, and 

control house drainage) 

 Previously identified constituents included: HNO3, 

concentrated UNH, and NH4OH. Preliminary PUREX 

flowsheet review indicates that UNH was not a routine 

stream associated with this waste site. 

 6.2 million L (1.64 million gal) waste disposed (PNL-6456, 

Vol. 2). 

 RHO-CD-673 Vol. 1 reports 399 kg (880 lb) total uranium was 

discharged to the 216-A-4 Crib, whereas RPP-26744 and 

DOE/EIS-0391, Appendix S reports a discharge inventory of 

5,388 kg (11,850 lb) total uranium. Table C-2 provides the 

inventory. 

Construction 

 Bottom of Crib: 

 Width and Length: 6 m (20 ft) 

 Depth: 8.5 m (28 ft) bgs 

 Grade: 1: 2 

 Top of Crib: 

 Width and Length: 16,9  m (55 ft 4 in.) 

 Depth: 6.4 m (21 ft) bgs 

 Grade: 1: 1.5 

 Dimensions of excavation surface: 

 Width and Length: 31 m (102 ft) 

 Distribution Pipelines: 3 

 One 6 in. perforated VCP, 1.8 m (6 ft) long, 6 m (21 ft) bgs, with a 

46 by 46 cm (18 by18 in.) concrete pad 

 Two 6 m (20 ft) lengths of 15 cm (6 in.) perforated VCP placed 

perpendicular to the main distribution pipe, forming a T pattern 

 Incoming Pipelines: 3 

 Three 4 in. inlet sch. 40 stainless steel 

 2.1 m (7 ft) of coarse (8 cm (3 in.) or larger rock, then two layers of sand 

with Sisalkraft® paper and then 6.4 m (21 ft) of earth backfill to grade 

 15 cm (6 in.) covering of crushed rock at the surface 

®Sisalkraft is a registered trademark of Fortifiber, El Segundo, California. 

Figure C-25. 216-A-4 Crib Waste Site Scoping Summary (1 of 4) 

 



DOE/RL-2020-27, DRAFT A 
SEPTEMBER 2020 

 

 

C-154 

Scoping Summary: 216-A-4 (Crib) 

  

 

Figure C-25. 216-A-4 Crib Waste Site Scoping Summary (2 of 4) 
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Scoping Summary: 216-A-4 (Crib) 

  

 

Figure C-25. 216-A-4 Crib Waste Site Scoping Summary (3 of 4) 
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Scoping Summary: 216-A-4 (Crib) 

 
 

Figure C-25. 216-A-4 Crib Waste Site Scoping Summary (4 of 4) 
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Scoping Summary: 216-A-5 (Crib) 

  

Miscellaneous/Other Relevant Information 

This site is posted as an URMA. 

A contaminant fate and transport model for 216‐A‐5 from 2010 

evaluated the impacts to groundwater associated with the 

contamination in the vadose zone . 

 

History 

The 216‐A‐5 waste site is a crib that received 202A PUREX facility acidic 

process condensate via the 200-E-58 Neutralization Tank, Sample Pit No. 4, 

and 200‐E‐239‐PL. The crib was primarily operational from 1955 to 1961. 

After 1961, the site remained available as a back‐up discharge for the 

216-A-10 crib but only received one additional discharge in 1966 before its 

isolation in 1972, when the sample pit cover block was sealed. 

In 1983, the crib was surface stabilized and completely deactivated by 

valving out the effluent piping to the unit and rerouting the effluent to the 

216‐A‐10 Crib. 

The 216‐A‐5 Crib is analogous to the 216‐A‐10 Crib. The 200-PW-2/4 FS 

stated capping as the preferred alternative. A supplemental RI/FS identified 

lateral spreading of contamination and potential contribution to an elevated 

conductivity plume in the PUREX area. This study recommended obtaining 

supplemental data and two additional remedial alternatives: a barrier and a 

combination of maintaining soil cover, monitored natural attenuation, and 

institutional controls. 

 

Relevant Characterization 

 1989 survey found no surface contamination 

 Crib investigations from 2008 showed the following maximum 

readings and approximate depths: 

 Cs-137 2,860 pCi/g at  11 m (36 ft) bgs 

 Eu-154 0.34 pCi/g at  18 m (59 ft) bgs 

 Eu-155 0.13 pCi/g at 18 m (59 ft) bgs 

 Pu-238 14 pCi/g at  11 m (36 ft) bgs 

 Pu-239/240  8,870 pCi/g at  11 m (35 ft) bgs 

 Sr-90 69 pCi/g at  20 m (66 ft) bgs 

 U-233/234 4.2 pCi/g at  12 m (39 ft) bgs 

 U-235  0.34 pCi/g at  12 m (39 ft) bgs 

 U-238  4.4 pCi/g at  12 m (39 ft) bgs 

Page C-160 depicts the nature and extent of contamination, as 

defined by existing data.. 

Site Interfaces   

Origins/Terminations Intersecting/Nearby Sites 

200-IS-1 OU 

 200-E-239-PL 

200-CP-1 OU 

 200-E-58 (Tank) 

 216-A-15 (French Drain) 

 200-E-242-PL 

200-EA-1 OU 

 216-A-10 (Crib) 

200-IS-1 OU 

 200-E-241-PL 

Facilities/Structures 

 Sample Pit No. 4 

 

 

 

 

Features of Interest 

One 6 in. riser with vent filter that extends from aboveground to a 

concrete pad on the bottom of the crib (46 by 46 by 20 cm [18 by 

18 by 8 in]). 

Waste Streams 

 PUREX (202A) acidic process condensate 

 A neutralization tank (200‐E‐58) operated upstream of 

Sampler Pit #4 to preclude the discharge of process 

condensate outside the range of 2.0 and 12.5 pH units 

 A 1998 Radionuclide inventory of the 216‐A‐5 Crib included 

Co‐60, Sr‐90, Cs‐134, Cs‐135, Cs‐137 (HNF‐1744, page 

ATT C‐39) 

 H‐3, NO3, Pu‐239, Pu‐240, U‐238 and Beta also reported  

 1.6 billion L (430.6 million gal) total volume disposed 

 1,000,000 kg (2,200,000 lb) nitrate 

Table C-2 provides the inventory. 

Construction 

 Length: Bottom 11 m (35 ft), Top 35 m (115 ft) 

 Width: Bottom 11 m (35 ft), Top 35 m (115 ft) 

 Depth: 9 m (29 ft) 

 Side slope: from surface to 8.4 m (24 ft) is 1:1.5, from 8.4 m (24 ft) to 

bottom is 2:1 

 Incoming pipes: 3 

 One 8 in. VCP placed horizontally 24 ft bgs 

 Two 8 in. VCPs 10.7 m (35 ft) long each placed perpendicular to the 

main incoming pipe, forming an H pattern 

 Pipes rest on approximately 2.8 m (8 ft) of course rock fill (7.6 cm 

[3 in.] plus, 1,950 m2 [21,000 ft3]) 

 1.5 m (5 ft) of gravel fill above the pipes, covered with two layers of 

Sisalkraft® paper on 5 cm (2 in.) of fine sand, then backfilled with soil 

Page C-158 provides additional crib line and design detail 

(Figure 2: H-2-56050). 

®Sisalkraft is a registered trademark of Fortifiber, El Segundo, California. 

Figure C-26. 216-A-5 Crib Waste Site Scoping Summary (1 of 4) 
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Scoping Summary: 216-A-5 (Crib) 

  

 

Figure C-26. 216-A-5 Crib Waste Site Scoping Summary (2 of 4) 
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Scoping Summary: 216-A-5 (Crib) 

  

 

Figure C-26. 216-A-5 Crib Waste Site Scoping Summary (3 of 4) 
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Scoping Summary: 216-A-5 (Crib) 

  

Figure C-26. 216-A-5 Crib Waste Site Scoping Summary (4 of 4) 
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Scoping Summary: 216-A-21 (Crib) 

  

Miscellaneous/Other Relevant Information 

None identified. 

History 

The 216‐A‐21 waste site is an inactive crib that received liquid waste 

from the PUREX facility via 200‐E‐193‐PL and 200‐E‐196‐PL. The 

crib was operational from 1957 to 1965, when it was deactivated due 

to the effluent flow rate exceeding the infiltration capacity. The 

feeder pipeline to the crib was blanked and the effluent was re‐routed 

to the 216‐A‐27 Crib. 

The crib was taken out of service from June to December 1958, due 

to 200‐E‐193‐PL failure. 200‐E‐196‐PL was installed to replace a 

portion of 200‐E‐193‐PL and the distribution system for the 

216-A-21 Crib. The crib is located within the 200‐E‐103 PUREX 

Stabilized Area, which was surface stabilized in 1999, and then 

posted as an URMA. 

 

Relevant Characterization 

 2007 sampling data for C5571 

 High soil concentrations of Cs‐137 from 4.6 to 18 m (15 to 

60 ft) 

 Cs‐137 max in soil: 2,951 pCi/g, 12 m (39 ft) bgs 

 Sr‐90 max in soil: 10,909 pCi/g, 8 m (26 ft) bgs 

 2007 GPL data for C5571 

 Max Cs‐137 reading of 1,300,000 pCi/g at 6.4 m (21 ft) 

Page C-164 depicts the nature and extent of contamination, as 

defined by existing data. 

Site Interfaces  

Origins/Terminations Intersecting/Nearby Sites 

200-IS-1 OU 

 200-E-196-PL 

 200-E-193-PL 

200-CP-1 OU 

 200-E-103 (Stabilized 

Area) 

200-EA-1 OU 

 216-A-27 (Crib) 

 
 

Features of Interest 

 Gravel cover 

 URMA postings 

 

Waste Streams 

 PUREX Plant ‐ Plutonium‐Uranium Extraction Process 

Ammonia Scrubber & Laboratory Wastes 

 293‐A sump waste (sole waste received until 12/1958), 

202A lab cell drainage, 291A Stack drainage 

 Estimated volume of Pu‐contamination, as of 1978: 1,400 m3. 

 Previously identified constituents in waste transferred through 

200‐E‐185‐PL via 200‐E‐196‐PL included HNO3, 

concentrated UNH, and NH4OH. Preliminary PUREX 

flowsheet review indicates that UNH was not a routine stream 

associated with this waste site.  

 1998 radionuclides included Co‐60, Tc‐99, Sr‐90, Cs‐134, 

Cs-137, U Gross  

 77.7 million L (20.6 million  gal) waste disposed, waste 

was low in salt and neutral to basic.  

 Table C-2 provides the inventory. 

Construction 

 Length: 18 m (60 ft) 

 Width: 5 m (16 ft) 

 Depth: 6 m (19 ft) 

 Side slope: 1:1.5 (V shaped) 

 1.8 m (6 ft) of gravel fill, backfilled over 

 2 layers of Sisalkraft on gravel, then backfilled to grade 

Note: Sisalkraft® is a polythene‐coated waterproof building paper. 

 Original distribution line 

 One liquid level riser: 10 cm (4 in.) sch. 40 Steel 

 One filter riser: 15 cm (6 in.) sch. 40 Steel (blanked) 

 Replacement distribution system: 

 10 cm (4 in.) stainless steel distribution line running horizontally the 

length of the crib 2.1 m (7 ft) bgs 

 Four 4 ft sections branch from this line horizontally 

 At the end of the branching lines, 3.7 m (12 ft) sections of 10 cm (4 

in.) tubing/piping extend vertically to the bottom of the crib; the 

bottom 1.5 m (5 ft) are perforated. 

Page C-163 provides crib details. 

®Sisalkraft is a registered trademark of Fortifiber, El Segundo, California. 

Figure C-27. 216-A-21 Crib Waste Site Scoping Summary (1 of 4) 
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Scoping Summary: 216-A-21 (Crib) 

  

 

Figure C-27. 216-A-21 Crib Waste Site Scoping Summary (2 of 4) 
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Scoping Summary: 216-A-21 (Crib) 

  

 

Figure C-27. 216-A-21 Crib Waste Site Scoping Summary (3 of 4) 
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Scoping Summary: 216-A-21 (Crib) 

  

Figure C-27. 216-A-21 Crib Waste Site Scoping Summary (4 of 4) 
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Scoping Summary: 216-A-22 (Crib) 

  

Miscellaneous/Other Relevant Information 

No additional information was identified. 

History 

The 216‐A‐22 waste site is an inactive, underground crib that received UNH 

Truck Apron drainage, 203A Acid Pump House sump waste, and 

203A Tank Farm condensate via the 200‐E‐159‐PL Pipeline. The waste site 

is located north of 202A PUREX Canyon near the north wall of the 

203-A aboveground UNH tanks. The site was likely operational from 1956 

to 1958, but the end date of operation is not clear. A valve closure in 1958 

diverted the 203A waste to the 216‐A‐28 Crib; however, the UNH Truck 

Apron drainage was not diverted at that time. No end date was documented. 

A UPR (UPR‐200‐E‐17) occurred due to a failure at the crib inlet, resulting 

in yellow‐colored, uranium contaminated soil. The date of the release is 

unknown, but it likely occurred in 1958 when the crib was partially 

deactivated. During a 1959 effort to minimize potential exposure, the crib 

was covered with an unknown volume of clean soil. The crib was 

subsequently closed. 

In 1961, a UNH truck overflowed and spilled roughly 2940 kg (1,335 lb) of 

uranium that leaked into the crib through an open plug valve. No WIDS site 

code is associated with this event. The site is located in an area with posted 

URM signs. 

 

Relevant Characterization 

 A 1990 rad survey reported 95,000 dpm beta/gamma and 

464,000 dpm alpha on the crib pipe. The survey also noted 

numerous “yellow cake” flakes reading 750,000 dpm 

beta/gamma and 5,800 dpm alpha. 

 A 1991 rad survey reported 65,000 dpm beta/gamma and no 

detectable alpha at the base of the riser. 

 2012, 2013, and 2015 rad surveys reported <5,000 dpm/ 

100 cm2 beta/gamma on the soil and gravel. 

Site Interfaces  

Origins/Terminations Intersecting/Nearby Sites 

200-IS-1 OU 

 200-E-159-PL 

200-CP-1 OU 

 216-A-28 Crib 

 216-A-3 Crib 

 UPR-200-E-17 

Facilities/Structures 

 UNH Truck Apron 

 203A Aboveground 

UNH Tanks 

 203A Acid Pump House 

 

 

 

 
  

Features of Interest 

The site cannot be visually located as it was covered with clean 

soil after the UPR-200-E-17 release. 

Waste Streams 

 Processes: Drain Wastes & Cooling Water; Unknown 

Process/Miscellaneous Wastes 

 Waste Types: UNH Truck Apron drainage (uranium and 

nitric acid); liquid waste from the 203A Acid Pump House; 

heating coil condensate from P‐1 through P‐4 UNH tank. 

 Waste contains <1 Ci total beta activity. 

 The crib received approximately 9,800 L (2,600 gal) of waste. 

 Table C-2 provides the inventory. 

Construction 

 Depth: Approximately 5 m (16 ft) 

 Shape: Truncated cone 

 Top Diameter: 5 m (16 ft) 

 Bottom Diameter: 1.8 m (6 ft) 

 Side Slope: 3:1 

 Fill: Approximately 3 m (10 ft) of gravel (approximately 150 m2 [1,600 

ft3]) 

 Material: Two layers of Sisalkraft® paper (47 m2 [509 ft2]) separates 

gravel from backfill 

 Number of incoming pipelines: 2 

 0.5 m (1.5 ft) above original grade (has since been covered to 

stabilize contamination of UPR‐200‐E‐17; connects 203A) 

 2.4 m (8 ft) below original grade (connects truck apron) 

®Sisalkraft is a registered trademark of Fortifiber, El Segundo, California. 

Figure C-28. 216-A-22 Crib Waste Site Scoping Summary (1 of 2) 
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Scoping Summary: 216-A-22 (Crib) 

 

 

Figure C-28. 216-A-22 Crib Waste Site Scoping Summary (2 of 2) 
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Scoping Summary: UPR-200-E-17 (Unplanned Release) 

  

Miscellaneous/Other Relevant Information 

No additional information identified. 

History 

The UPR‐200‐E‐17 waste site is a UPR caused from a failure at the 

216-A-22 Crib inlet, which resulted in yellow‐colored uranium contaminated 

soil. The crib received waste from the 203A (Acid Pump House) and the 

UNH Truck Apron via the 200‐E‐159‐PL Pipeline. The date of the release is 

unknown; however, it likely occurred in 1958, when the 216‐A‐22 Crib was 

partially deactivated. 

During a 1959 effort to minimize potential exposure, the crib was covered 

with an unknown volume of clean soil. A 2015 radiological survey of the 

soil and gravel reported no activity levels above background. 

 

Relevant Characterization 

A 1990 rad survey conducted at the associated 216‐A‐22 Crib 

reported 95,000 dpm beta/gamma and 464,000 dpm alpha on the 

crib pipe. The survey also noted numerous yellow-colored uranium 

flakes reading 750,000 dpm beta/gamma and 5,800 dpm alpha. 

A 1991 rad survey reported 65,000 dpm beta/gamma and no 

detectable alpha at the base of the riser. 

2012, 2013, and 2015 rad surveys reported <5,000 dpm/100 cm2 

beta/gamma on the soil and gravel. 

Site Interfaces  

Origins/Terminations Intersecting/Nearby Sites 

200-IS-1 OU 

 200-E-159-PL 

200-CP-1 OU 

 216-A-22 Crib 

 216-A-28 Crib 

Facilities/Structures 

 UNH Truck Apron 

 203A Tank Farm 

 203A Pump House 

 

 

 

 
  

Features of Interest 

The UPR cannot be visually identified and is not separately 

marked from the crib’s concrete post and URM signs. 

Waste Streams 

 Processes: Drain wastes 

 Waste Types: Uranium from the 203A UNH Truck Apron 

 The 216‐A‐22 Crib also received liquid waste from the 

203A Acid Pump House and heating coil condensate from the 

P‐1 through P‐4 UNH tanks, but these waste streams are not 

associated with UPR‐200‐E‐17. 

Construction 

No specific dimensional data are available for this site. 

Figure C-29. UPR-200-E-17 Unplanned Release Waste Site Scoping Summary (1 of 2) 
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Scoping Summary: UPR-200-E-17 (Unplanned Release) 

 

 

Figure C-29. UPR-200-E-17 Unplanned Release Waste Site Scoping Summary (2 of 2) 
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Scoping Summary: 216-A-28 (Crib) 

  

Miscellaneous/Other Relevant Information 

Both the 200‐MG‐1 OU Engineering Evaluation/Cost Analysis) 

and the 200‐PW‐2 and 200‐PW‐4 OU Feasibility Study identified 

RTD as the site’s preferred removal action. 

History 

The 216‐A‐28 waste site is an inactive, underground crib that received liquid 

waste from the 203A (Acid Pump House) sumps and heating coil condensate 

from the aboveground UNH tanks north of 203A via the 200‐E‐159‐PL 

Pipeline. The crib is located near the northwest corner of the 203‐A Tank 

Farm, north of the 202A Canyon. 

The crib became operational in 1958 after a UPR (UPR‐200‐E‐17) led to the 

closure of the 216‐A‐22 Crib, resulting in the waste being diverted to the 

216‐A‐28 Crib. In November 1967, the effluent piping was blanked off and 

the crib was deactivated when the flow rate exceeded the infiltration 

capacity. The waste was then diverted north to the 216‐A‐3 Crib. 

A 2 in. diameter liquid level riser extending abovegrade near the center of 

the crib was hit by a vehicle (date unknown) and broken off. In 1981, the 

center of the crib was excavated and removed for burial during the 

installation of a PUREX security system. The site was backfilled. 

 

Relevant Characterization 

2012 and 2015 surface radiation surveys detected <5,000 dpm/cm2 

beta/gamma contamination. 

Site Interfaces  

Origins/TerminationsIntersecting/Nearby Sites 

200-IS-1 OU 

 200-E-159-PL 

200-CP-1 OU 

 216-A-22 French Drain 

 UPR-200-E-17 

200-CP-1 OU 

 216-A-3 French Drain 

Facilities/Structures 

 203A Acid Pump House 

 203A Tank Farm 

 

Features of Interest 

Waste site is identified and posted as an URMA. 

A concrete marker identifies the crib’s location. 

Waste Streams 

 Process: Drain Wastes & Cooling Water 

 Waste Types: Liquid waste from the 203A acid pump 

house and heating coil condensate from P‐1 through P‐4 

UNH tanks, with low-activity fission products transferring 

 Received approximately 30,200 L (8,000 gal) of waste 

 Low salt and neutral/basic. 

Table C-2 provides the inventory.  

Construction [H-2-57617, Rev. 2] 

 Depth: 3.4 m (11 ft) bgs 

 Top Diameter: 6 m (20 ft) (at surface) 

 Bottom Diameter: 3 m (10 ft) 

 Fill: 2.7 m (9 ft) of gravel (approximately 100 m2 [1,100 ft3]) 

 Calculated Total Volume: Approximately 5,700 L (15,000 gal) 

 Number of incoming pipelines: 1 

 Depth: 1.2 m (4 ft) bgs 

 Material: Stainless steel (perforated) 

Figure C-30. 216-A-28 Crib Waste Site Scoping Summary (1 of 3) 
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Scoping Summary: 216-A-28 (Crib) 

  

 

Figure C-30. 216-A-28 Crib Waste Site Scoping Summary (2 of 3) 
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Scoping Summary: 216-A-28 (Crib) 

  

 
Source: Hanford Drawing H-2-57617, Rev. 2. 

Figure C-30. 216-A-28 Crib Waste Site Scoping Summary (3 of 3) 
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Scoping Summary: 216-A-28 (Crib) 
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Scoping Summary: 216-A-32 (Crib) 

  

Miscellaneous/Other Relevant Information 

In a letter, Isochem Corporation indicates the intent to dispose of 

246,000 L (65,000 gal) of approximately 50% Soltrol (a brand of 

purified kerosene) diluent in this crib. Reportedly investigators were 

unable to verify if the proposed disposal took place. 

The Isochem letter states 150,000 L (40,000 gal) of 30% by volume 

TBP-Soltrol diluent was stored in tank TK-P3 and an additional 

95,000 L (25,000 gal) of fresh Soltrol was added. Disposal of the 

contents of TK-P3 was desirable to prepare for enriched uranium 

processing.  

The letter summarizes options for disposing of the Soltrol and reasons 

for choosing a crib. The letter provides evaluation of nine cribs to 

dispose of the Soltrol and the rationale that 216-A-32 was 

recommended.  

History 

The 216-A-32 waste site is an inactive crib that received 202A 

PUREX Canyon crane maintenance facility floor, decontamination 

sink, and ventilation room steam condensate via the 200-E-194-PL 

starting in January 1959. These systems were isolated inside the 

ECMP support rooms in December 1996. 

The crib is located approximately 90 m (300 ft) northeast of the 

202A PUREX Canyon, inside the PUREX exclusion fence, and 

200 m (700 ft) west of Canton Avenue. 

The area over the 216-A-32 Crib was covered with fill material and 

gravel during stabilization of waste site 200-E-107 in 2001.  

 

Relevant Characterization 

 No characterization data were identified. 

 A 1990 radiological survey failed to identify any contamination at 

this unit. 

Site Interfaces 

Origins/Terminations Intersecting/Nearby Sites 

200-CP-1 OU 

 200-E-194-PL 

 

200-CP-1 OU 

 2607-EE 

 200-E-44 

 200-E-107 

200-IS-1 

 200-E-218-PL 

 200-E-309-PL 

 

 

Features of Interest 

 A 4 in. vent riser and a 10 cm (4 in.) gage well at 0.9 m (3 ft) 

aboveground shown on drawing H-2-57110, Rev. 7 and visible in 

WIDS image taken 11/06/2001, see photo on page C-174.  

 The 216-A-32 site was stabilized with a minimum of  61 cm (24 

in.) of fill material and 10 cm (4 in.) of gravel cover during 

stabilization of waste site 200-E-107 in 2001. 

 URMA and surface contamination postings 

Waste Streams 

The crib received approximately 4,000 L (1,000 gal) of 202A Canyon 

crane maintenance facility floor, decontamination sink, and steam 

condensate drainage via the 200-E-194-PL. The site contains less than 

1 Ci total beta activity.  

The inventory data for this unit indicate data are not available for 

radionuclides and chemicals, but that there is suspected contamination 

in the surface soil and vadose zone. Table C-2 provides the inventory. 

Construction [H-2-57110, Rev 7] 

 Bottom of crib  

 Width and Length: 2.4 by 21 m (8 by 70 ft) 

 Depth: 2.4  to 2.9 m (8 to 9.5 ft) over flat bottom 

 Side slopes: 1:1.5 

 Top of Crib  

 Width and Length: 9 and 12 by 29 m (30 and 40 by 96 ft) 

 Grade: 2.1% down to north-northeast  

 Backfill is 1.2 m (4 ft) of 5 to 10 cm (2 to 4 in.) gravel, 0.3 m (1 

ft) of #4 to 2 cm (3/4 in.) gravel, 5 cm (2 in.) of sand between two 

layers of Sisalkraft paper, and a minimum of  0.9 m (3 ft) of earth 

backfill to grade. 

 Distribution pipelines: One 15 cm (6 in.) perforated VCP just 

below lower Sisalkraft® paper 

 Incoming pipe: 200-E-194-PL 

 One 15 cm (6 in.) VCP 

 Slope: 2.6%  

®Sisalkraft is a registered trademark of Fortifiber, El Segundo, 

California. 

Figure C-31. 216-A-32 Crib Waste Site Scoping Summary (1 of 4) 
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Scoping Summary: 216-A-32 (Crib) 

  

 

Figure C-31. 216-A-32 Crib Waste Site Scoping Summary (2 of 4) 
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Scoping Summary: 216-A-32 (Crib) 

 

 

  

  
 

 

 

 

 

Construction Details from Hanford Drawing H-2-57110, Rev. 7 

Figure C-31. 216-A-32 Crib Waste Site Scoping Summary (3 of 4) 
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Scoping Summary: 216-A-32 (Crib) 

 

 
Photo taken 11/06/2001 facing northeast shows the 216-A-32 Crib area after interim stabilization activities. The crib vent riser is shown in the foreground and the gage well beyond it. 

Figure C-31. 216-A-32 Crib Waste Site Scoping Summary (4 of 4) 
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Scoping Summary: 200-E-194-PL (Pipeline) 

  

Miscellaneous/Other Relevant Information 

Records indicate that the Isochem Corporation intended to dispose 

of 250,000 L (65,000 gal) of approximately 50% Soltrol kerosene 

diluent into the crib; however, it could not be verified that the 

proposed disposal took place. 

Based on the location of the TK-P3 tank where the Soltrol was 

stored prior to disposal, it is unlikely this pipeline was used for 

disposal of the Soltrol into the 216-A-32 Crib. 

History 

200-E-194-PL waste site consists of an underground inactive process sewer 

pipeline that extends from the east side of the PUREX Plant to the 216-A-32 

Crib center distribution line. 

The pipeline transferred approximately 1,000 gal of miscellaneous liquid 

waste from the 202A Canyon building between January 1959 and 1972. 

 

Relevant Characterization 

No direct characterization data have been located for the pipeline 

or adjacent soil. 

No characterization data were located for the pipeline’s associated 

crib 216-A-32. 

Site Interfaces  

Origins/Terminations Intersecting/Nearby Sites 

200-CP-1 OU 

 202A Canyon 

 216-A-32 

200-CP-1 OU 

 200-E-107 

200-IS-1 OU 

 200-E-218-PL  

 

  

  

  

  

  

  

  

 

 

 

 
  

Features of Interest 

15 by 10 cm (6 by 4 in.) T branch with a vent pipe at waste site 

termination and transition to crib distribution line. 

Waste Streams 

202A Canyon East Crane Maintenance Platform floor, 

decontamination sink, and ventilation room steam condensation 

drainage. Radionuclide and chemical data are not available for 

216-A-32 (the site fed by 200-E-194-PL), but that there is 

suspected contamination at the waste site.  

 

Construction 

Length: 94 m (309-ft) 

Diameter: 15 cm (6-in.) 

Composition: Vitrified clay 

Flow Method: Gravity 

Direct buried 

Encasement: None 

Cathodic Protection: None 

Depth: 1.2 to 3 m (4 to 10 ft bgs); 1.5 m (5 ft bgs) at termination 

Calculated Volume: 1,700 L (454 gal) 

Figure C-32. 200-E-194-PL Pipeline Waste Site Scoping Summary (1 of 2) 
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Scoping Summary: 200-E-194-PL (Pipeline) 

 

 

Figure C-32. 200-E-194-PL Pipeline Waste Site Scoping Summary (2 of 2) 
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Scoping Summary: 216-A-11 (French Drain) 

Miscellaneous/Other Relevant Information 

The historical record is inconsistent on the drain’s operational start 

date (1955 or 1956) and on the total volume discharged to the drain 

(26,400 gal [100,000 L] or unknown). 

History 

The 216‐A‐11 waste site is an inactive french drain that received 

steam condensate from a process vessel coils steam trap assembly and 

leakage from the cover lid of the PUREX Trap Pit #1 via the 

200-E-266‐PL Pipeline. The steam trap assembly was replaced with 

an in-cell DOV. The french drain operated from 1955 or 1956 to 1972 

(WIDS). The drain is located at the southeast corner of the 202A 

Canyon, approximately 9 m (30 ft) south of Trap Pit #1 and 13 m 

(43 ft) west of the railroad tunnel (estimated from drawing 

H-2-63968). 

In October 1994, the liquid received by this french drain was 

designated as miscellaneous waste stream #465. The miscellaneous 

streams inventory indicates waste stream #465 was administratively 

eliminated in June 1998 because the steam source had been shut off. 

The PUREX steam system was isolated July 1996.  

The Trap Pit #1 cover has been sealed to prevent rain water from 

entering the structure and gravity draining to the french drain. 

 

Relevant Characterization 

No direct subsurface characterization data were located for the site.  

The 1990 radiological surveys did not identify any surface 

contamination. 

The unpublished Radiological History of PUREX report states that 

Trap Pit #1 experienced some contamination releases from the steam 

condensate process (WIDS). 

Site Interfaces 

Origins/Terminations Intersecting/Nearby Sites 

200-CP-1 OU 

 200‐E‐266‐PL 

200-IS-1 OU 

 200‐E‐113‐PL 

 200-E-218-PL 

 200‐E‐253‐PL 

 200‐E‐260‐PL 

 200‐E‐261‐PL 

 200‐E‐271‐PL 

 200‐E‐309‐PL 

200-CP-1 OU 

 UPR-200-E-28 

 UPR-200-E-39 

 

 

 

 

 

 

 

 

 

 

  

 

Features of Interest 

200‐E‐266‐PL is a 4 in. diameter inlet pipe that enters the drain at 

207.8 m (681.7 ft) elevation (about 8 m [26 ft] bgs). 

Trap Pit #1 has a cover block on it that is sealed. The trap pit exterior 

is visible at the exterior south wall of 202A. 

The site is surrounded with steel posts and chain and marked with 

radiological material warning signs and one AC-540 concrete marker. 

The drain cover is visible at the surface in a photograph dated 1998. 

The mapped location of the french drain in HGIS is offset 7 m (23 ft) 

eastward from 200-E-266-PL, which appears to be in error. The 

correct location is at the south end of 200-E-266-PL shown on 

multiple engineering drawings. The french drain and Trap Pit #1 are 

both visible from the surface (photo dated 1998, below).   

Waste Streams 

The waste site received steam condensate from process vessel coils 

steam trap assembly. Leakage from the cover lid of PUREX Trap 

Pit #1 also drained to 216-A-11. The waste was low salt and 

neutral/basic and was estimated to contain <50 Ci total beta activity 

(PNL-6456, Vol. 2). The nitrate inventory is reported as 0.0564 kg 

(0.12 lb) in RPP-26744 or100 kg (220 lb) in PNL-6456, Vol. 2. Table 

C-2 provides the inventory. 

The total volume discharged to the drain is 100,000 L [26,400 gal] 

(PNL-6456, Vol. 2). Liquid volume discharged to the trap pits rarely 

would exceed 1 gal per several hours. 

Miscellaneous waste stream #465 is identified as storm water or 

PUREX steam condensate with a flow rate of <0.4 L/min 

(<0.1 gal/min).  

Construction (from H-2-55090) 

Excavation: 

 Diameter: 3 m (10 ft) 

 Depth: 10.7 m (35 ft), extends 1.5 m (5 ft) below the drain 

pipe bottom 

Drain Pipe: 

 Diameter: 0.76 m (2.5 ft)  

 Depth: 9.1 m (30 ft) 

 Materials: two reinforced concrete tile pipes placed vertically 

end-to-end, carbon steel cover 1.3 cm (0.5 in) thick.  

Pipe and Excavation Fill: 8 cm (3 in.) rock. Sisalkraft® paper 

separating the rock from the overlying backfill.  

Elevations: Ground surface and top of drain is 216 m (708 ft); 200‐E‐

266‐PL inlet pipe enters drain at 207.8 m (681.7 ft); pipe bottom is 

206.9 m (678.7 ft); excavation bottom is 205.3 m (673.7 ft).  

®Sisalkraft is a registered trademark of Fortifiber, El Segundo, 

California. 

Figure C-33. 216-A-11 French Drain Waste Site Scoping Summary (1 of 5) 
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Scoping Summary: 216-A-11 (French Drain) 

  

 

Figure C-33. 216-A-11 French Drain Waste Site Scoping Summary (2 of 5) 
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Scoping Summary: 216-A-11 (French Drain) 

 

 

  

 
               

From Hanford Drawing H-2-55090 (1976)
  

From Hanford Drawing H-2-55092 

Figure C-33. 216-A-11 French Drain Waste Site Scoping Summary (3 of 5) 
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Scoping Summary: 216-A-11 (French Drain) 

 

  
 

 
             

From Hanford Drawing H-2-63968  From Hanford Drawing H-2-44501 Sheet 37, Rev. 2 

 

Figure C-33. 216-A-11 French Drain Waste Site Scoping Summary (4 of 5) 
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Scoping Summary: 216-A-11 (French Drain) 

 

 
 

From H-2-63968 

216-A-11 French Drain – 1998 

  

 

 

 216-A-11 French Drain, Photograph dated 1998 

Figure C-33. 216-A-11 French Drain Waste Site Scoping Summary (5 of 5) 
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Scoping Summary: 216-A-11 (French Drain) 
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Scoping Summary: 200-E-266-PL (Pipeline) 

  

Miscellaneous/Other Relevant Information 

The mapped location of the 2016-A-11 French Drain in HGIS is 

offset 7 m (23 ft) eastward from 200-E-266-PL, which appears to 

be in error. The correct location is at the south end of 

200-E-266-PL shown on multiple engineering drawings. The 

french drain and Trap Pit #1 are both visible from the surface.  

History 

The 200-E-266-PL waste site is an inactive underground radioactive process 

sewer that drained steam condensate from a process vessel coils steam trap 

assembly and leakage from the cover of the Trap Pit #1 (southeast corner of 

the 202A Canyon) into the 216-A-11 French Drain. 

The pipeline was constructed in 1954 and started transferring waste when the 

french drain became active in 1955 or 1956. 

In 1993, the PUREX Deactivation Project (including the 202A building) was 

initiated and in 1997 the cover of Trap Pit #1 was sealed to eliminate any 

rain water entering the structure. 

 

Relevant Characterization 

No direct characterization data have been located for the pipeline 

or adjacent soil. 

Site Interfaces  

Origins/Terminations Intersecting/Nearby Sites 

Facilities/Structures 200-CP-1 OU 

 200-E-260-PL 

 200-E-113-PL 

 200-E-218-PL 

 200-E-271-PL 

 200-E-253-PL 

 202A Canyon (Trap Pit #1) 

200-CP-1 OU  

 216-A-11 (French Drain) 

 

 

  

  

  

  

  

  

 

 

 

 
  

Features of Interest 

No noted features of interest. 

Waste Streams 

Steam condensate from a process vessel coils steam trap assembly 

and leakage from the cover lid of PUREX Trap Pit #1 that drained 

to 216-A-11. 

Waste types: Low-salt, neutral to basic with radionuclide content 

less than 50 total curies of total beta activity and an estimated 

100 kg nitrate (PNL-6456 Vol.2). The nitrate inventory is reported 

as 0.0564 kg (0.12 lb) in RPP-26744. 

Construction 

 Length: 9 m (30 ft) 

 Diameter: 10 cm (4 in.) 

 Composition: Carbon steel 

 Cathodic Protection: None observed 

 Gravity fed 

 Direct Buried Depth: 4.9 to 7.9 m (16 to 26 ft) 

 Calculated Volume: 76 L (20 gal) 

Figure C-34. 200-E-266-PL Pipeline Waste Site Scoping Summary (1 of 2) 
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Scoping Summary: 200-E-266-PL (Pipeline) 

 

 

Figure C-34. 200-E-266-PL Pipeline Waste Site Scoping Summary (2 of 2) 
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Scoping Summary: 216-A-12 (French Drain) 

 

  

Miscellaneous/Other Relevant Information 

No miscellaneous or other relevant information have been identified.  

History 

The 216-A-12 French Drain is located at the center of the south side 

of the 202A Canyon, approximately 23 m (75 ft) from the building. 

A sump in the bottom of Trap Pit #3 collected steam condensate from 

a process vessel coils steam trap assembly, rain water leakage from 

the cover of Trap Pit #3, and equipment leakage. The sump in Trap 

Pit #3 drained these liquid wastes to the 216-A-12 French Drain via 

the 200-E-267-PL Pipeline. The french drain was active from 1955 to 

1972). The PUREX steam system was isolated in July 1996 

eliminating the source of steam condensate to Trap Pit #3. 
Stormwater leakage from the cover block of Trap Pit #3 to this french 

drain was later designated as miscellaneous waste stream #463, 

PUREX storm water. Trap Pit #3 has been sealed to prevent any rain 

water from entering the pit, eliminating stormwater drainage to the 

french drain. 

 

 

 

 

Relevant Characterization 

No relevant characterization data were identified in HEIS for the 

216-A-12 site. A WIDS surveillance information report from June 15, 

1984 indicates that tumbleweeds contaminated to 1,000 cpm were 

observed. 

 

Site Interfaces 

Origins/Terminations Intersecting/Nearby Sites 

200-CP-1 OU 

 200-E-267-PL 

 

200-CP-1 OU 

 200-E-103 

200-IS-1 

 200-E-113-PL 

 200-E-271-PL 

 200-E-282-PL 

 200-E-309-PL 

 200-E-325-PL-A 

 

 

 

 

  

 

Features of Interest 

The site is not marked or posted. There are no visible surface features 

for this french drain and it cannot be visually located. The french 

drain is reportedly located under a minor construction change house. 

The wall of the Trap Pit #3 includes a “French Drain” label. 

 

 

Waste Streams 

The site received the Steam Trap Pit #3 drainage from the 202A 

Canyon. The waste was low in salt and was neutral to basic and is 

reported to have contained less than 50 Ci total beta activity. 

A reported 100,000 L (26,400 gal) of liquid waste containing 100 kg 

of nitrate was discharged to the french drain.  

The flow rate for miscellaneous waste stream #463, PUREX 

stormwater was estimated at less than 0.4 L/min (0.1 gal/min).  

Table C-2 provides the inventory. 

Construction 

The french drain is composed of two reinforced concrete tile pipes 

placed vertically end to end. The pipes were placed in an excavation 

that extends 1.5 m (5 ft) below the bottom of the vertical pipe. The 

excavation below and around the pipes was backfilled with 7.6 cm 

(3 in.) diameter rock.  

 Excavation Depth: 10 m (33 ft) 

 Excavation Diameter: 3 m (10 ft) 

 Vertical Pipe Length: not reported  

 Vertical Pipe Diameter: 76 cm (30 in). 

 Pipe Material: Reinforced concrete tile, 1.3 cm (0.5 in.) carbon 

steel lid 

 Inlet Pipe: 10 cm (4 in.) diameter, carbon steel 

 Inlet Pipe Depth: 1.5 m (5 ft) bgs (200-E-267-PL waste site 

scoping summary) 

Drawing H-2-55090 does not show the length of the vertical pipe 

sections or total depth of the excavation. RHO-CD-673, Vol. 1 and 

PNL-6456, Vol. 2 both report site depth as 10 m (33 ft).  

 

Figure C-35. 216-A-12 French Drain Waste Site Scoping Summary (1 of 3) 
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Scoping Summary: 216-A-12 (French Drain) 

  

 

Figure C-35. 216-A-12 French Drain Waste Site Scoping Summary (2 of 3) 
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Scoping Summary: 216-A-12 (French Drain) 

 

 

  

  

Design Detail Adapted from Hanford Drawing H-2-55090 

 

 

Trap Pit #3 from the South (216-A-12 French Drain Not visible) 

 

Figure C-35. 216-A-12 French Drain Waste Site Scoping Summary (3 of 3) 
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Scoping Summary: 216-A-12 (French Drain) 

 
 

This page intentionally left blank. 

 



DOE/RL-2020-27, DRAFT A 
SEPTEMBER 2020 

C-191

Scoping Summary: 200-E-267-PL (Pipeline) 

Miscellaneous/Other Relevant Information 

No additional comments noted. 

History 

The 200-E-267-PL waste site is an inactive underground radioactive process 

sewer line that drained steam condensate and equipment leakage from 

PUREX Trap Pit #3 (center of the south side of the 202A Canyon) into the 

216-A-12 French Drain.

The pipeline was constructed in 1954 and started transferring waste in 1955 

to 1956. 

In 1993 the PUREX Deactivation Project (including the 202A Canyon) was 

initiated and in 1998 the 216-A-12 French Drain was sealed to eliminate any 

rain water entering the structure. 

Relevant Characterization 

Radionuclide content less than 50 total curies of beta 

Site Interfaces 

Origins/Terminations Intersecting/Nearby Sites 

200-CP-1

 216-A-12

200-IS-1

 200-E-271-PL

No Operable Unit 

 200-E-113-PL

 200-E-282-PL

Features of Interest 

No noted features of interest. 

Waste Streams 

• Process: PUREX Plant - Plutonium Uranium Extraction 

 Process: Drain waste and steam condensates from Trap Pit #3

 Waste Types: Low-salt, neutral to basic

 Total volume disposed at 216-A-12 that is reported in 1986 is

100,000 L (26,400 gal) and 100 kg (220 lb) of Nitrate

Construction 

 Length: 9 m (30 ft)

 Diameter: 10 cm (4 in.)

 Composition: Carbon steel

 Cathodic Protection: None observed

 Gravity Fed

 Direct Buried Depth: 1.5 m (5 ft)

 Calculated Volume: 76 L (20 gal)

Figure C-36. 200-E-267-PL Pipeline Waste Site Scoping Summary (1 of 2) 
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Scoping Summary: 200-E-267-PL (Pipeline) 

 

 

Figure C-36. 200-E-267-PL Pipeline Waste Site Scoping Summary (2 of 2) 
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Scoping Summary: 216-A-13 (French Drain) 

  

Miscellaneous/Other Relevant Information 

The 216-A-13 French Drain is designated as an unregistered Class V 

UIC well (UIC Code 2E-U-91). 

History 

The 216‐A‐13 waste site is an inactive french drain that received seal 

water via the 200-E-273-PL Pipeline from two air sampler vacuum 

pumps located in the sample gallery of the 202A Canyon. The 

vacuum pumps were used to support air samplers located throughout 

the facility. 

The 216-A-13 French Drain is located approximately 6 m (20 ft) west 

and 6 m (20 ft) south of the southwest corner of the 202A Canyon. 

The waste site was active from January 1956 to December 1962 when 

it was retired. The 200-E-273-PL Pipeline to the 216-A-13 French 

Drain was cut and capped in 1962 and effluent was diverted to the 

216-A-35 French Drain. The waste stream received by this french 

drain was later designated as miscellaneous waste stream #460 

PUREX stormwater. 

 
 

 
 

 

Relevant Characterization 

No relevant characterization data was identified in HEIS for 

the 216-A-13 site. A WIDS surveillance Information Report 

from June 15,1984 indicates that no contamination was 

detected in a survey of the approximate location of the site. Air 

vacuum sample pumps were located in a CA but considered by 

operations personnel as unlikely to contain contamination. 

 

 

Site Interfaces 

Origins/Terminations Intersecting/Nearby Sites 

200-CP-1 OU 

 200-E-273-PL 

200-CP-1 OU 

 200-E-84 

 200-E-272-PL 

 216-A-35 

200-IS-1 

 200-E-282-PL 

No Operable Unit 

 200-E-75 

 

Features of Interest 

The site is not marked or posted. A 114 cm (45 in.) diameter metal 

cover is visible over the drain. 

 

 

Waste Streams 

The site received 10,000 L (2,600 gal) of seal water from the air 

sampler vacuum pumps in the 202A Canyon. The waste was low in 

salt, neutral to basic, and contained less than 1 Ci total beta activity 

(RHO-CD-673, Vol. 1). The waste was estimated to contain 1 kg of 

nitrate (PNL-6456, Vol. 2).  

The flow rate for miscellaneous waste stream #460, PUREX 

stormwater was estimated at less than 0.4 L/ min (0.1 gal/min).  

DOE/RL-92-04, Rev. 0 lists the total volume released as 100,000 L 

(26,400 gal) but does not provide the reference for this discrepancy 

from PNL-6456, Vol. 2. The WIDS General Summary Report for 

216-A-13 states that it is assumed that the 10,000 L (2,600 gal) 

number is correct and that DOE/RL-92-04, Rev. 0 added an extra ‘0’ 

in error. 

Table C-2 provides the inventory. 

Construction 

The french drain is constructed of two lengths of concrete pipe placed 

vertically end to end. A 114 cm (45 in.) diameter by 1.3 cm (1/2 in.) 

thick metal cover is installed over the drain. The vertical pipe is filled 

to a depth of 0.9 m (3 ft) with 5 to 8 cm (2 to 3 in.) diameter gravel. 

The french drain has a 0.3 m (1 ft) thick bed of gravel below the 

bottom of the vertical pipe with gravel extending around the lower 

section of pipe a minimum of 1 ft in all directions. 

 Depth: 5.5 m (18 ft) 

 Diameter: 0.9 m (3 ft) 

 Vertical Pipe Material: concrete, 1.3 cm (1/2 in.) thick carbon 

steel lid 

 Inlet Pipe Diameter: 8 cm (3 in.) 

 Inlet Pipe Elevation: approximately 4.4 m (14.5 ft) below grade 

(see scoping summary for 200-E-273-PL) 

Figure C-37. 216-A-13 French Drain Waste Site Scoping Summary (1 of 3) 
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C-194 

Scoping Summary: 216-A-13 (French Drain) 

  

 

Figure C-37. 216-A-13 French Drain Waste Site Scoping Summary (2 of 3) 
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C-195 

Scoping Summary: 216-A-13 (French Drain) 

 

 

  

 
Detail from Drawing SK-2-2568 

 

 

216-A-13 French Drain Metal Cover (Photo Dated 9/22/1998) 

Figure C-37. 216-A-13 French Drain Waste Site Scoping Summary (3 of 3) 
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C-196 

Scoping Summary: 216-A-13 (French Drain) 
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C-197 

Scoping Summary: 200-E-273-PL (Pipeline) 

  

Miscellaneous/Other Relevant Information 

The PUREX Cooling Water Header pipeline (200-E-271-PL) 

transferred cooling water from the 202A Canyon to the 241A201 

pump pit and then connected to the 216-A-25 (Gable Mountain 

Pond) and 216-B-3 pond and ditch system via 200-E-127-PL-B. 

History 

The 200-E-273-PL waste site originated from 200-E-272-PL waste site, 

which directly exits from the southwest corner of the 202A Canyon. The 

200-E-272-PL and 200-E-273-PL Pipelines drained seal water from two air 

sampler vacuum pumps in the 202A Canyon. 200-E-273-PL was constructed 

in 1954 and originally connected 200-E-272-PL to the PUREX Cooling 

Water Header pipeline (200-E-271-PL). In 1956, the line was rerouted into 

the 216-A-13 French Drain and the section of pipe connecting into 

200-E-271-PL was capped. In 1962, the 216-A-13 French Drain was retired 

after the effluent flowrate exceeded the infiltration capacity and the 

remaining line of 200-E-273-PL was capped. 

The 200-E-273-PL site has two subsites: 200-E-273-PL:1 and 

200-E-273-PL:2. The 200-E-273-PL:1 subsite consists of the 8 cm (3 in.) 

diameter pipe segment extending from 200-E-272-PL eastward 26 m (86 ft) 

to the point of connection with 200-E-271-PL. The 200-E-273-PL:2 subsite 

is the 8 cm (3 in). diameter pipe segment that extends from the point of 

connection with 200-E-272-PL westward 7 m (23 ft) to 216-A-13.   

 

Relevant Characterization 

The 216-A-13 French Drain waste site is low salt, neutral/basic, 

and contains less than 1 total Ci of beta. 

Site Interfaces  

Origins/Terminations Intersecting/Nearby Sites 

200-CP-1 OU 

 200-E-272-PL 

 216-A-13 

200-IS-1 OU 

 200-E-271-PL 

200-CP-1 OU 

 216-A-35 

 

 

 

 

 

  

  

  

  

  

 

 

 

 
  

Features of Interest 

 Two capped pipe segments 

 2711-A building crossing 

 2712-A building crossing 

Waste Streams 

 The site conveyed 10,000 L (2,600 gal) of seal water from the 

air sampler vacuum pumps in the 202A Canyon to the 216-A-

13 french drain. 

Construction 

 200-E-273-PL:1 

 Length: 26 m (86 ft) 

 Diameter: 8 cm (3 in.) 

 Composition: carbon steel 

 Gravity fed 

 Direct buried 

 Cathodic Protection: none observed 

 Depth: approximately 4.4 m (14.5 ft)  

 Total Calculated Void Volume: 121 L (32 gal) 

 200-E-273-PL:2 

 Length: 7 m (23 ft) 

 Diameter: 8 cm (3 in.) 

 Composition: carbon steel 

 Gravity fed 

 Direct buried 

 Cathodic Protection: none observed 

 Depth: approximately 4.4 m (14.5 ft) (based on depth of french 

drain) 

 Total Calculated Void Volume: 34 L (9 gal) 

 

Figure C-38. 200-E-273-PL Pipeline Waste Site Scoping Summary (1 of 2) 
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C-198 

Scoping Summary: 200-E-273-PL (Pipeline) 

 

 

Figure C-38. 200-E-273-PL Pipeline Waste Site Scoping Summary (2 of 2) 
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C-199 

Scoping Summary: 216-A-14 (French Drain) 

  

Miscellaneous/Other Relevant Information 

No miscellaneous or other relevant information has been identified.  

 

History 

The 216‐A‐14 waste site is an inactive french drain that received 

vacuum cleaner filter pit and blower pit drainage from the 202A 

Canyon via the 200‐E‐268‐PL Pipeline. The 216-A-14 French Drain 

is located south of the center of the 202A Canyon, 5.5 m (18 ft) east 

of the filter pit.  

The waste site was active from 1956 to December 1972. Although the 

drain has not been physically isolated, the source to the drain was 

eliminated in 1972. The waste stream received by this french drain 

was later designated as miscellaneous waste stream #462, PUREX 

storm water. In 1993, the PUREX Deactivation Project (including 

202A Canyon) was initiated and in 1998 the pit covers were sealed to 

eliminate any rain water entering the structures and flowing to the 

216-A-14 French Drain.  

 

 

Relevant Characterization 

No relevant characterization data was identified in HEIS for the 

216-A-14 site. A 1990 radiological survey identified spots of 56,000 

dpm (alpha) and 20,000 dpm (beta) direct contamination, with 

smearable contamination of 700 dpm (alpha) also detected. 

Site Interfaces 

Origins/Terminations Intersecting/Nearby Sites 

200-CP-1 OU 

 200-268-PL 

200-CP-1 OU 

 216-A-12 

 200-E-267-PL 

200-IS-1 OU 

 200-E-113-PL 

 200-E-271-PL 

 200-E-282-PL 

No Operable Unit 

 200-E-325-PL-A 

  

  

  

 

Features of Interest 

The french drain is not marked or posted, and the cover is not visible 

due to gravel covering the area. The filter pit access is labeled CA, 

RA, airborne contamination, and confined space. 

The vacuum system consists of a centrally located exhauster and filter 

and a header system with 19 outlets along the 202A Canyon Deck and 

two outlets on the Crane Maintenance Platform. A hose with a 

cleaning nozzle attached can be plugged into any of these outlets. The 

exhauster and filter are located in a concrete pit outside the building. 

The filtered exhaust air from the system is sent to the ventilation air 

exhaust duct. 

 

Waste Streams 

The waste was low in salt, neutral to basic, and was estimated to 

contain less than 1 Ci total beta activity. A sump in the bottom of 

Vacuum Cleaner Filter Pit collected steam condensate, stormwater, 

and equipment leakage that drained to 216-A-14. 

The site received an estimated 1,000 L (260 gal) of liquid vacuum 

cleaner filter and blower pit drainage waste with an estimated 1 kg 

(2.2 lb) of nitrate. The flow rate for miscellaneous waste stream #462, 

PUREX stormwater was estimated at less than 0.4 L/min 

(0.1 gal/min).  

Table C-2 provides the inventory. 

 

Construction 

The french drain is composed of two reinforced concrete pipes placed 

vertically end to end. The excavation is 3 m (10 ft) in diameter and 

extends to a depth of 1.5 m (5 ft) below the bottom of the pipe. Both 

the drain and the excavation are filled with 8 cm (3 in.) diameter rock 

to the top and backfilled over. A 10 cm (4 in.) diameter inlet pipe 

extends horizontally into the unit vertical pipe, 8 m (26 ft) 

belowgrade. A 1.3 cm (0.5 in.) thick steel cover was placed on top of 

this french drain, but is not visible due to the gravel covering the area. 

The Vacuum Cleaner Filter Pit and Blower Pit are conjoined concrete 

boxes extending approximately 0.6 m (2 ft) abovegrade with a bottom 

elevation approximately 2.7 m (9 ft) belowgrade (Drawing H-2-

53465). The Vacuum Filter Pit measures 1.5 by 1.5 m (5 by 5 ft) and 

the blower pit measures approximately 3 by 3 m (10 by 10 ft) 

(Drawing H-2-53465). The sump inside the pit drains through an 

underground pipe (200-E-268-PL) to the buried french drain. 

 Excavation Depth: 9 m (29 ft) 

 Excavation Diameter: 3 m (10 ft) 

 Vertical Pipe Length: Not reported  

 Vertical Pipe Diameter: 76 cm (30 in.) 

 Vertical Pipe Material: Reinforced concrete tile, 1.3 cm (0.5 in.) 

carbon steel lid 

 Inlet Pipe: 10 cm (4 in). diameter, carbon steel 

 Inlet Pipe Depth: 8 m (26 ft) 

 

Figure C-39. 216-A-14 French Drain Waste Site Scoping Summary (1 of 5) 
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C-200 

Scoping Summary: 216-A-14 (French Drain) 

  

 

Figure C-39. 216-A-14 French Drain Waste Site Scoping Summary (2 of 5) 
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C-201 

Scoping Summary: 216-A-14 (French Drain) 

   

 

 

 

 

Design Detail from Hanford Drawing H-2-53465 

 

Design Detail Adapted from Hanford Drawing H-2-55090 

 

Figure C-39. 216-A-14 French Drain Waste Site Scoping Summary (3 of 5) 
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C-202 

Scoping Summary: 216-A-14 (French Drain) 

  

 
Vacuum Cleaner Filter Pit and Blower Pit Associated with 216-A-14 (Hanford Drawing H-53465) 

Figure C-39. 216-A-14 French Drain Waste Site Scoping Summary (4 of 5) 
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C-203 

Scoping Summary: 216-A-14 (French Drain) 

 

 

 

 

  

 

 

 

Photograph Dated 9/22/1998 Showing Vacuum Cleaner Filter Pit (216-A-14 French Drain not visible) 

 

Figure C-39. 216-A-14 French Drain Waste Site Scoping Summary (5 of 5) 
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C-204 

Scoping Summary: 216-A-14 (French Drain) 
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C-205 

Scoping Summary: 200-E-268-PL (Pipeline) 

  

Miscellaneous/Other Relevant Information 

Sometime in the 1980s, the pipe connection to the Blower Pit and 

Vacuum Cleaner Filter Pit may have been sealed with a blind 

flange, but confirmation cannot be made, based on conflicting 

documentation. 

History 

The 200-E-268-PL waste site is the inactive underground line that drained 

steam condensate, stormwater, and equipment leakage from the PUREX 

Vacuum Cleaner Filter Box (center of the south side of the 202A Canyon) 

into the 216-A-14 French Drain. 

It was constructed in 1954 and started transferring waste in 1956. In 1993 

the PUREX Deactivation Project (including the 202A Canyon) was initiated 

and in 1998, the 216-A-14 French Drain was sealed to eliminate any rain 

water entering the structure. 

 

Relevant Characterization 

No relevant characterization data were identified. 

Site Interfaces  

Origins/Terminations Intersecting/Nearby Sites 

200-CP-1 

 216-A-14  

200-IS-1 

 200-E-282-PL 

  

  

  

  

  

  

  

  

  

  

 

 

 

 
  

Features of Interest 

 Three drain connections to Vacuum Cleaner Filter Box 

 Two valves (near the Vacuum Cleaner Filter Box) 

 Four pipe bends (near the Vacuum Cleaner Filter Box) 

Figure 1 provides a detailed layout of the three short lines that 

connect to the Vacuum Cleaner Filter Box and merge together into 

one line. 

The vacuum system consists of a centrally located exhauster and 

filter and a header system with 19 outlets along the 202A Canyon 

Deck and two outlets on the Crane Maintenance Platform. A hose 

with a cleaning nozzle attached can be plugged into any of these 

outlets. The exhauster and filter are located in a concrete pit 

outside the building. The filtered exhaust air from the system is 

sent to the ventilation air exhaust duct. 

 

Waste Streams 

The waste was low in salt, neutral to basic, and was estimated to 

contain less than 1 Ci total beta activity. A sump in the bottom of 

Vacuum Cleaner Filter Box collected steam condensate, 

stormwater, and equipment leakage that drained to 216-A-14. 

The site conveyed an estimated 1,000 L (260 gal) of liquid vacuum 

cleaner filter and blower pit drainage waste with an estimated 1 kg 

of nitrate to the 216-A-14 French Drain.  

Construction 

 Length: approximately 6 m (20 ft) 

 Diameter: 3.8 cm (1.5 in.) 

 Composition: carbon steel 

 Gravity fed 

 Cathodic Protection: none observed 

 Direct buried 

 Depth: 3.0 to 0.08 m (9.7 ft to 26.3) ft bgs 

 Calculated Void Volume: 8 L (2 gal) 

Figure C-40. 200-E-268-PL Pipeline Waste Site Scoping Summary (1 of 3) 
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C-206 

Scoping Summary: 200-E-268-PL (Pipeline) 

 

Figure C-40. 200-E-268-PL Pipeline Waste Site Scoping Summary (2 of 3) 
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C-207 

Scoping Summary: 200-E-268-PL (Pipeline) 

  

 

Figure C-40. 200-E-268-PL Pipeline Waste Site Scoping Summary (3 of 3) 
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C-208 

Scoping Summary: 200-E-268-PL (Pipeline) 
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C-209 

Scoping Summary: 216-A-15 (French Drain) 

  

Miscellaneous/Other Relevant Information 

WIDS 216‐A‐15 General Summary Report states that a leak in one 

of the fittings in the sample pit may have allowed radioactive 

liquid to enter the 216‐A‐15 French Drain. References to 

substantiate this statement could not be located. 

History 

The 216‐A‐15 waste site is an inactive, underground french drain that 

received PUREX process condensate leakage from a floor drain in the 

216A5A Proportional Sampler Pit #4 via the 200‐E‐242‐PL Pipeline. The 

french drain also received storm water that infiltrated through the cover 

block into 216A5A. The waste site is located about 82 m (270 ft) south of 

the 202A Canyon. The french drain was built and began operations in 1955. 

Drawing H‐2‐77464 (dated 1987) provides details for plugging and grouting 

the 216A5A floor drain connection to 200-E-242-PL that discharged to 

216-A-15. The drawing is a Rev. 0 drawing and has not been marked as “As 

Built.” A 1996 Westinghouse Memo states that plugging the drain was not 

practical due to safety concerns (confined space and high airborne 

contamination) and that in lieu of plugging the floor drain, all penetrations to 

the 216A5A were cut and all openings sealed by installing aluminum plates. 

Completion of this activity in 1996 sets the end date for 216-A-15 and 200-

E-242-PL receiving flow. 

 

 

Relevant Characterization 

Radiological soil surveys performed in 2015 determined radiation 

to be < 5,000 dpm/100 cm2 beta/gamma. 

 

 

Site Interfaces  

Origins/Terminations Intersecting/Nearby Sites 

200-CP-1 OU 

 200-E-242-PL 

 216A5A 

200-EA-1 OU 

 216-A-10 Crib 

200-CP-1 OU 

 216-A-5 Crib 

 200-E-58 Neutralization 

Tank 

No Operable Unit 

 200-E-239-PL 

 

 

 

 
  

Features of Interest 

 One riser showing 1.2 m (4 ft) abovegrade. 

 One concrete post with identification plate. 

Waste Streams 

 PUREX (202A) acidic process condensate 

 Storm water runoff 

 Low organic, low salts 

 Waste was estimated to contained less than 50 Ci total beta 

 PNL-6456, Vol. 2, reports that 10,000,000 L (2.600,000 gal) 

were discharged to the french drain. However, this volume is 

unlikely since the 216-A-15 French Drain only received pipe 

and equipment leakage from the 216A5A floor drain. Drawing 

H-2-56101 shows a 5 cm (2 in.) overflow pipe from the sample 

tank in 216A5A. 

 A neutralization tank (200‐E‐58) operated upstream of 

216A5A to preclude the discharge of process condensate 

outside the range of 2.0 and 12.5 pH units 

 Table C-2 provides the inventory. 

Construction 

 Length: approximately 3 m (10 ft) 

 Diameter: 160 cm (64 in.) 

 Depth: 10.2 to 13.3 m (33.5 to 43.5 ft) bgs 

 Material: Two 122 cm (48 in.) bell‐end reinforced concrete sewer pipes 

are stacked vertically (H-2-56045) 

 Fill: approximately 1.8 m (6 ft) of stone 

Number of incoming and outgoing pipelines: 

 Incoming pipelines: 1 

 Pipe depth at entry: approximately 10 m (34 ft) bgs 

 Material: Stainless steel 

Figure C-41. 216-A-15 French Drain Waste Site Scoping Summary (1 of 3) 
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C-210 

Scoping Summary: 216-A-15 (French Drain) 

  

 

Figure C-41. 216-A-15 French Drain Waste Site Scoping Summary (2 of 3) 
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C-211 

Scoping Summary: 216-A-15 (French Drain) 

  

 
Detail from Hanford Drawing H-2-56045, Sheet 1 Rev. 8. 

Figure C-41. 216-A-15 French Drain Waste Site Scoping Summary (3 of 3) 
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C-212 

Scoping Summary: 216-A-15 (French Drain) 
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C-213 

Scoping Summary: 200-E-242-PL (Pipeline) 

  

Miscellaneous/Other Relevant Information 

No additional information. 

History 

The 200‐E‐242‐PL waste site is an inactive underground pipeline that carried 

202A Canyon process condensate and storm water from the 216A5A 

Proportional Sampler Pit #4 to the 216‐A‐15 French Drain. The operational 

period can be correlated to 216A5A and 216-A-15, which both began in 

1955. 

The 216A5A cover block was sealed in 1972. Drawing H‐2‐77464 (dated 

1987) provides details for plugging and grouting the 216A5A floor drain 

connection to 200-E-242-PL. This drawing is a Rev. 0 drawing and has not 

been marked as “As Built.” A 1996 Westinghouse memo states that plugging 

the drain was not practical due to safety concerns (confined space and high 

airborne contamination) and that in lieu of plugging the floor drain, all 

penetrations to the sample pit were cut and all openings sealed by installing 

aluminum plates. Completion of this activity in 1996 sets the end date for 

216-A-15 and 200-E-242-PL receiving flow. 

 

Relevant Characterization 

No direct characterization data for the pipeline or adjacent soil was 

located 

A 2015 radiological soil survey of the 216‐A‐15 French Drain 

determined radiation to be <5,000 dpm/100 cm‐2 beta/gamma 

Site Interfaces  

Origins/Terminations Intersecting/Nearby Sites 

200-CP-1 OU 

 216-A-15  

 216A5A 

200-CP-1 OU 

 216-A-5 

 200-E-58  

 200-IS-1 OU 

 200-E-241-PL 

No Operable Unit 

 200-E-239-PL 

 200-E-240-PL 

 

 

 

 

 

 

 

  

  

  

  

  

 

 

 

 

Features of Interest 

One ‘pipe trap’ feature as the pipeline exits the 216A5A Sampler 

Pit. 

Waste Streams 

 PUREX (202A) acidic process condensate, storm water runoff 

 Low organic, low salts 

 PNL-6456, Vol. 2, reports that 10,000,000 L (2.600,000 gal) 

was discharged to the 216-A-15 French Drain. However, this 

volume is unlikely since the french drain only received pipe 

and equipment leakage from the 216A5A floor drain. Drawing 

H-2-56101 shows a 2 in. overflow pipe from the sample tank 

in 216A5A leading to the floor drain associated with the 

200-E-242-PL Pipeline. 

 A neutralization tank (200‐E‐58) operated upstream of the 

216A5A Sampler Pit to preclude the discharge of process 

condensate outside the range of 2.0 and 12.5 pH units. 

Construction 

Length: 15 m (50 ft) 

Diameter: 10 cm (4 in.) 

Composition: Stainless steel 

Gravity Flow: Sloped at 2 cm/m (0.25 in./ft) 

Encasement: Direct buried 

Depth: 10.1 to 10.4 m (33 to 34 ft) bgs (H-2-74313) 

Calculated Void Volume: 125 L (33 gal) 

Figure C-42. 200-E-242-PL Pipeline Waste Site Scoping Summary (1 of 2) 
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C-214 

Scoping Summary: 200-E-242-PL (Pipeline) 

 

 

Figure C-42. 200-E-242-PL Pipeline Waste Site Scoping Summary (2 of 2) 
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C-215 

Scoping Summary: 216-A-33 (French Drain) 

  

Miscellaneous/Other Relevant Information 

The alias “216‐A‐26B” was previously assigned to two different 

french drains (216‐A‐26 and 216‐A‐33) and is currently not used. 

Site 216-A-33 is designated as an unregistered Class V UIC well 

(UIC code 2E-U-278) 

History 

The 216‐A‐33 waste site is an inactive, underground french drain designed 

to received bearing coolant waste from the 291A001 Stack electrical exhaust 

fans via the 200‐E‐269‐PL Pipeline. Conflicting information exists as to 

whether coolant was ever discharged to the site. The french drain is located 

southwest of the 291A building and was operational from 1955 to 1964, 

when the piping was cut and capped east of the 291AE facility. 

In 1985, the 291AE building was constructed over the abandoned 216‐A‐33 

French Drain per Project B‐295A. Drawing H‐2‐75973 indicates the 

216-A-33 French Drain and connecting 200‐E‐269‐PL Pipeline were 

“removed as required” for construction. No information is available on what, 

if any, removal actions were performed. 

 

Relevant Characterization 

No relevant characterization information identified. 

Site Interfaces  

Origins/Terminations Intersecting/Nearby Sites 

200-CP-1 OU 

 200-E-269-PL 

200-IS-1 OU 

 216-A-26 (French Drain) 

 216-A-26A (French 

Drain) 

200-CP-1 OU 

 200-E-103  

Facilities/Structures 

 291A001 Stack  

 

 

 

 
  

Features of Interest 

Located below the east side of the 291AE facility. 

Waste Streams 

 Process: cooling water 

 Waste Type: bearing coolant waste/water from the 291A001 

Stack electrical exhaust fans 

 Low in salt and neutral/basic 

 Waste contains less than 1 Ci total beta activity 

 Waste volume discharged is unknown 

Construction 

 Depth: bottom of french drain at approximately 3.7 m (12 ft) bgs 

 Diameter: 0.9 m (3 ft) (some sources indicate a 1.8 m [6 ft] diameter) 

 Length: 1.5 m (5 ft) 

 Material: clay/tile 

 Side Slope: 1:1.5 (from surface to pipe) 

 Fill: rock 

 Number of incoming pipelines: 1 

 Depth: approximately 1.2 to 1.5 m (4 to 5 ft) bgs 

 Material: 5 cm (2 in.) stainless steel 

Figure C-43. 216-A-33 French Drain Waste Site Scoping Summary (1 of 2) 
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C-216 

Scoping Summary: 216-A-33 (French Drain) 

 

 

Figure C-43. 216-A-33 French Drain Waste Site Scoping Summary (2 of 2) 
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C-217 

Scoping Summary: 200-E-269-PL (Pipeline) 

  

Miscellaneous/Other Relevant Information 

It is reported that there is no contamination in the 216-A-33 French 

Drain in a survey completed in 1990 and 200-E-269-PL appears to 

be the only line connected to the french drain. 

The 3 in. line connected the exhaust air filter No. 1 291-A to 

216-A-TK2 (200-E-190).  

History 

The 200-E-269-PL waste site is an inactive underground process sewer line 

that was used to drain bearing coolant waste from the 291A001 Stack 

electrical exhaust fans into the 216-A-33 French Drain (Dry Well). 

The pipeline was constructed in 1954 and started transferring waste in 1955. 

In July 1964, 200-E-269-PL was deactivated by capping the line on the south 

side of the 291A001 exhaust fans because water was no longer used as a 

coolant for electrical fans. 

In 1985, the 291AE structure was built over the abandoned 216-A-33 French 

Drain, as well as the small section of abandoned pipe (may have been 

removed) apart of the 200-E-269-PL pipeline and was capped outside the 

boundary of the 291AE facility. 

 

Relevant Characterization 

No relevant characterization information identified. 

Site Interfaces   

Origins/Terminations Intersecting/Nearby Sites 

Facilities/Structures 

 291A001 Stack  

200-CP-1 

 216-A-33 French Drain 

200-CP-1 

 200-E-103 

200-IS-1 

 200-E-196-PL 

Facilities/Structures 

 291AE 

No Operable Unit 

 3” Line (Ln No TO20-

3”-M21 (SST)-UD) 

 

 

 

 

  

  

 

 

 

 
  

Features of Interest 

 Four funnel drains 10 by 5 cm (4 in. by 2 in.) reducer; 

connections south of each of the four fans 

 Two T-connections 

 Five pipe bends 

 3 in. line (Ln No TO20-3”-M21 (SST)-UD) with no assigned 

waste site (identified on site figures and drawing H-2-75831)  

Waste Streams 

 Process: cooling water 

 Waste Type: Bearing coolant waste/water from the 291A001 

Stack electrical exhaust fans 

The 216-A-33 French Drain waste was low salt, neutral/basic, and 

contains <1 Ci of total beta activity. 

 

Construction 

 Length: 48 m (156 ft) 

 Diameter: 5 cm (2 in.) 

 Composition: Stainless steel 

 Gravity fed 

 Cathodic Protection: None observed 

 Direct buried 

 Depth: 1.5 m (5 ft) bgs 

 Calculated Volume: 99 L (26 gal) 

Figure C-44. 200-E-269-PL Pipeline Waste Site Scoping Summary (1 of 2) 

 



DOE/RL-2020-27, DRAFT A 
SEPTEMBER 2020 

 

 

C-218 

Scoping Summary: 200-E-269-PL (Pipeline) 

 

 

Figure C-44. 200-E-269-PL Pipeline Waste Site Scoping Summary (2 of 2) 



DOE/RL-2020-27, DRAFT A 
SEPTEMBER 2020 

 

 

C-219 

216-A-35 (French Drain) 

  

Miscellaneous/Other Relevant Information 

The 216-A-35 French Drain is designated as an unregistered UIC well 

(UIC Code 2E-U-279) but is not considered a Class V UIC well. 

History 

The 216‐A‐35 waste site is an inactive french drain that received seal 

water from two air sampler vacuum pumps located in the sample 

gallery of the 202A Canyon via the 200‐E‐272‐PL Pipeline. The 

vacuum pumps were used to support air samplers located throughout 

the facility. 

The site is located approximately 9 m (30 ft) south of the west end of 

the 202A Canyon, and south of the 216-A-13 French Drain.  

The site began operation in December 1963 as a replacement for the 

216-A-13 French Drain. Disposal to the site was terminated in 

January 1966 (RHO-CD-673 Vol.1) when the effluent flow rate 

exceeded the infiltration capacity of the soil. WIDS indicates that the 

site was deactivated by capping the effluent pipeline to the unit  

 

 

Relevant Characterization 

No relevant characterization data was identified in HEIS for the 

216-A-35 site. A radiation survey conducted in 1990 did not identify 

contamination at this site. Air vacuum sample pumps were located in 

a CA but considered by Operations personnel as unlikely to contain 

contamination. 

 

Site Interfaces 

Origins/Terminations Intersecting/Nearby Sites 

200-CP-1 OU 

 200-E-272-PL  

200-CP-1 OU 

 216-A-13 

 200-E-84 

 200-E-273-PL 

200-IS-1 

 200-E-282-PL 

No Operable Unit 

 200-E-75 

  

  

 

Features of Interest 

The french drain is a raised concrete structure, painted yellow, and 

surrounded with URM signs. The metal lid covering the french drain 

is marked confined space. 

 

Waste Streams 

The site received 10,000 L (2,600 gal) of seal water from the air 

sampler vacuum pumps associated with the 202A Canyon. The waste 

was low in salt, neutral to basic, and is estimated to contain less than 

1 Ci total beta activity. The waste was estimated to contain 1 kg (2.2 

lb) of nitrate.  

Table C-2 provides the inventory. 

Construction 

 Depth: 5 m (16 ft) 

 Diameter: 1.5 m (4.9 ft) 

 Height: 1.0 m (3.4 ft) abovegrade 

 Riser Material: reinforced concrete,1.3 cm ( 0.5 in.) carbon steel 

lid 

 Inlet Pipe: 8 cm (3 in.) diameter carbon steel 

 Inlet Pipe Elevation: approximately 5.5 m (18 ft) belowgrade (see 

scoping summary for 200-E-272-PL) 

 

Figure C-45. 216-A-35 French Drain Waste Site Scoping Summary (1 of 3) 
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C-220 

216-A-35 (French Drain) 

  

 

Figure C-45. 216-A-35 French Drain Waste Site Scoping Summary (2 of 3) 
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C-221 

216-A-35 (French Drain) 

 

 

  

  

 

216-A-35 French Drain Site Photograph (06/05/2001) Looking NE 
216-A-35 French Drain Site Photograph (06/05/2001) Looking NE – Close Up 

Figure C-45. 216-A-35 French Drain Waste Site Scoping Summary (3 of 3) 
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C-222 

216-A-35 (French Drain) 
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C-223 

Scoping Summary: 200-E-189 

  

Miscellaneous/Other Relevant Information 

A report of stack condensate overflow was submitted to Ecology 

on April 24, 2012. Review of technical documents, calculations, 

and operational review indicated that the report was incorrect – no 

overflow occurred. 

History 

The 200-E-189 waste site is the 216-A-TK-1 neutralization tank, which 

received condensate from the PUREX 291A exhaust stack. 

Condensate collected in the PUREX 291A exhaust stack was routed either to 

the 216-A-TK-1 for neutralization or directly to the 216-A-TK-2 Catch Tank 

(200-E-190). Neutralized condensate flowed from the 216-A-TK-1 tank to 

the 216-A-TK-2 Catch Tank via line T162. The tank and all connections sit 

below the 200-E-103 (PUREX Stabilized Area) waste site related to the 

PUREX 291A facility. 

The 216-A-TK-1 neutralization tank was constructed in 1955 and in service 

until 1991. The neutralization tank was in standby from 1972 to 1983. The 

tank was drained, flushed, and isolated in 1997 during the PUREX facility 

deactivation effort and is currently inactive.  

 

Relevant Characterization 

No characterization data for the 200-E-189 waste site was located. 

Site Interfaces  

Origins/Terminations Intersecting/Nearby Sites 

Structures/Facilities 200-CP-1 OU 

 291A001 (origin)  200-E-103 

  

200-CP-1 OU  

 200-E-190 (216-A-TK-2 

Catch Tank) 

(termination) 

 

  

  

  

  

  

  

  

 

Features of Interest 

 Inlet pipe T021: 10 cm (4 in). stainless steel pipeline from 

291A stack 

 Outlet pipe T162: 4 in. stainless steel pipeline to 216-A-TK-2 

Catch Tank 

 Charging riser: 18 in. carbon steel, top approximately 0.6 m (2 

ft) abovegrade 

Waste Streams 

 291A Stack condensate neutralized with calcium carbonate 

Construction 

 Catch Tank 

 Vertical direct-buried tank installed on 6 in. concrete slab 

 Dimensions: 2.1 to 2.7 m (7 ft high × 8 ft 8-3/4 in.) diameter 

 Capacity: 8,540 L (2,260 gal) 

 Material: Stainless steel 

 Tank penetrations 

 18 in. schedule 40 carbon steel charging riser 

 4 in. stainless steel inflow from 291A stack 

 4 in. stainless steel outflow to 216-TK-2 (200-E-190) 

 Buried depth 

 Top of tank 4.3 m (14 ft) bgs 

 Bottom of tank 6.4 m (21 ft) bgs 

Figure C-46. 200-E-189 Waste Site Scoping Summary (1 of 3) 
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C-224 

Scoping Summary: 200-E-189 

 

Figure C-46. 200-E-189 Waste Site Scoping Summary (2 of 3) 
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C-225 

Scoping Summary: 200-E-189 

  

 

Figure C-46. 200-E-189 Waste Site Scoping Summary (3 of 3) 
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C-226 

Scoping Summary: 200-E-189 
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C-227 

Scoping Summary: 200-E-272-PL (Pipeline) 

  

Miscellaneous/Other Relevant Information 

No additional comments noted. 

History 

The 200-E-272-PL waste site is an inactive underground pipeline that 

drained seal water from two air sampling vacuum pumps in the 202A 

Canyon (southwest corner of the 202A Canyon) into the 216-A-35 French 

Drain. 

The 200-E-272-PL pipeline was constructed in 1954 and initially conveyed 

effluent into 200-E-273-P, which transferred it to the PUREX Cooling Water 

Header pipeline (200-E-271-PL). In 1956, 200-E-272-PL was rerouted to the 

216-A-13 French Drain through a new pipe segment (200-E-273-PL), and 

the section of pipe connecting to the 200-271-PL Pipeline was capped. 

In 1962, the 216-A-13 French Drain was retired and the 200-E-272-PL 

Pipeline was rerouted to the 216-A-35 French Drain. In 1966, the 216-A-35 

French Drain was retired, and the effluent was rerouted into the 202A 

Canyon chemical sewer. 

The pipeline segments that were connected to the 216-A-13 French Drain 

and the 200-E-271-PL Pipeline were isolated, capped, and have been 

assigned to the 200-E-273-PL waste site as subsites 200-E-273-PL:2 and 

200-E-273-PL:1, respectively. 

 

Relevant Characterization 

No relevant characterization data have been identified. 

Site Interfaces  

Origins/Terminations Intersecting/Nearby Sites 

200-CP-1 

 216-A-35 

200-CP-1 

 200-E-273-PL 

 216-A-13  

  

  

  

  

  

  

  

  

  

 

 

 

 
  

Features of Interest 

 Three pipe bends 

 Two capped pipe connection points that are the result of 

rerouting from 216-A-13 French Drain and 200-E-271-PL 

Waste Streams 

 Process: cooling water 

 Waste Streams: The pipeline conveyed an estimated 10,000 L 

(2,600 gal) of seal water from the air sampler vacuum pumps 

in the 202A Canyon to the 216-A-35 French Drain. 

 Waste site is low salt, neutral/basic, and contains less than 1 Ci 

total beta activity to the 216-A-13 and 216-A-35 Cribs 

 

Construction 

 Length: 12 m (38 ft) 

 Diameter: 8 cm (3 in.) 

 Composition: carbon steel 

 Cathodic Protection: none observed 

 Gravity fed 

 Direct buried 

 Depth: approximately 5.5 m (18 ft) bgs (depth is based land survey 

performed for 216-A-13 and 216-A-35 and pipe information mapped in 

HGIS) 

 Total Calculated Void Volume: 53 L (14 gal) 

Figure C-47. 200-E-272-PL Pipeline Waste Site Scoping Summary (1 of 2) 
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C-228 

Scoping Summary: 200-E-272-PL (Pipeline) 

 

 

Figure C-47. 200-E-272-PL Pipeline Waste Site Scoping Summary (2 of 2) 
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C-229 

Scoping Summary: 200-E-58 (Neutralization Tank) 

  

Miscellaneous/Other Relevant Information 

The site has reportedly been stabilized, but no evidence of 

stabilization was located 

This site was also connected to the 216‐A‐38‐1 Crib, which was 

never used. 

A 1986 photograph of the tank interior shows sludge had 

accumulated to the inlet distribution cross. The top of this piping is 

approximately 27 cm (10.5 in.) above the tank bottom.  

History 

The 200‐E‐58 waste site is an underground tank used to neutralize acidic 

PUREX waste prior to disposal to the 216‐A‐5, 216‐A‐10, and 216‐A‐45 

Cribs via a valve pit in the 216A5A Proportional Sampler Pit #4. Waste 

entered the tank from the bottom and was forced upward through a bed of 

limestone, which neutralized it prior to overflow through the outlet pipe near 

the top of the tank. The neutralization tank, located approximately 45 m 

(150 ft) south of the 202A Canyon, received the acidic waste via the 

200-E-241‐PL Pipeline and was in operation from 1955 until PUREX 

operations ceased. 

The tank liquids were pumped out in October 1986 and again in June 1996. 

PUREX operated until 1990 and achieved a standby condition in 1992. 

Deactivation activities at PUREX began in October 1993. The 200‐E‐58 tank 

was isolated in 1997.  

 

 

Relevant Characterization 

No direct characterization data were located for the site or adjacent 

soil. 

The work procedure for the 1986 liquid removal indicates that 

collecting a liquid sample before pumping out the tank was 

optional. A sample retrieval container is visible in the 1986 

photograph; however, no sample data were located. 

The work procedure for the 1996 liquid removal indicates the tank 

solution is approximately 0.6 million dpm/L alpha and 0.1 million 

dpm/L beta. Project notes indicate the tank was full of limestone 

and contained approximately 11,300 L (3,000) gal solution before 

pumping.  

Site Interfaces  

Origins/Terminations Intersecting/Nearby Sites 

200-IS-1 OU 200-CP-1 OU 

 200-E-241-PL  216-A-5 (Crib) 

 200-EA-1 OU 

  216-A-10 (Crib) 

  216-A-45 (Crib) 

  

 Facilities/Structures 

  202A Canyon 

 295AB (PDD Sample 

Station) 

  

  

  

  

  

 

 

 

 

Features of Interest 

 One 40 in. diameter carbon steel charging riser, extends 0.3 m 

(1 ft) aboveground surface, purpose for loading limestone 

(capped) 

 One 15 cm (6 in.) diameter stainless steel riser, purpose pH 

measurement (installed inside charging riser in 1986) 

 Tank rests on a concrete pad, 0.5 m (1.5 ft) thick, hexagon 

shape 

 Distribution piping, 20 cm (8 in.) diameter stainless steel, 

perforated, welded into a cross 

Waste Streams 

PUREX process distillate discharge (process condensate) 

 From PUREX F5, H4, J8, and K4 concentrators 

 Acidic waste 

Includes nitrates and organics including butanol, acetone, methyl 

ethyl ketone, methylene chloride, tributyl phosphate, and potential 

degradation products. 

Tank content estimates from 2002 qualitative risk ranking: 17,000 

L (4,500 gal) of sludge, 11,000 L (3,000 gal) of liquid, and a total 

volume of 28,400 L (7,500 gal). The estimate assumed the tank 

was full. Based on existing information indicating the tank liquids 

were pumped in 1996 and the tank isolated in 1997, the 2002 

volume estimates are not considered representative of current 

conditions.  

Construction 

Vertical cylinder 

Height: approximately 3.8 m (12.5 ft) (H-2-56057) 

Depth from ground surface to top of structure: approximately 5.9 m (19.5 ft)  

Diameter: 3.5 m (11 ft 4 in.) 

Material: Stainless steel 

Capacity: 28,500 L (7,540 gal) 

Incoming pipelines: 1 

 20 cm (8 in). pipe enters near the base and connects to distribution 

piping 

Outgoing pipelines: 1 

 20 cm (8 in). pipe exits near the top 

Tank Isolation Details: 

The 200‐E‐58 tank was isolated in 1997 by blanking, plugging, and capping 

input lines upstream in the 295AB building caisson (PDD Sample Station), 

as well as closing and sealing valves in the sampler pit downstream. The 

tank riser was also capped with an aluminum plate covered by a concrete 

pour and topped with an aluminum cover. 

Figure C-48. 200-E-58 Neutralization Tank Waste Site Scoping Summary (1 of 4) 
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C-230 

Scoping Summary: 200-E-58 (Neutralization Tank) 

 

Figure C-48. 200-E-58 Neutralization Tank Waste Site Scoping Summary (2 of 4) 
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C-231 

Scoping Summary: 200-E-58 (Neutralization Tank) 

  

 

Figure C-48. 200-E-58 Neutralization Tank Waste Site Scoping Summary (3 of 4) 
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C-232 

Scoping Summary: 200-E-58 (Neutralization Tank) 

 

 

 
Residual Solids in the 200-E-58 after the October 1986 Liquid Removal 

 
June 1996 Pumping Equipment and Cover Completion 

 

From Hanford Drawing H-2-75575, Sheet 2, Rev. 6 

Figure C-48. 200-E-58 Neutralization Tank Waste Site Scoping Summary (4 of 4) 
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C-233 

Scoping Summary: 200-E-190 

  

Miscellaneous/Other Relevant Information 

The tank was partially drained again in 2011 when rising liquid 

levels exceeded the tank monitoring scale and threatened to back 

up into the stack and ventilation ducting; up to 2,080 L (550 gal) of 

liquid were removed into two 1,040 L (275 gal) carboys. 

In 1991, a line break in the 293A Building caused flooding in the 

PUREX exhaust ventilation system. A tank overflowed into catch 

tanks 216-A-TK-1 and 216-A-TK-2, which flooded the Deep Bed 

Filter No. 1 and ventilation system. It is believed that 200,000 L 

(53,000 gal) of water containing an estimated 16 Ci each of cesium 

and strontium and 1,200 kg (2,600 lb) of ammonium nitrate was 

released to soil. 

History 

The 200-E-190 waste site is the 216-A-TK-2 Catch Tank, which received 

condensate and sampling pit wastes associated with the PUREX 291A stack. 

Stack condensate was either neutralized in the 200-E-189 neutralization tank 

and was directed to the 216-A-TK-2 Catch Tank via overflow line T162 or 

bypassed the neutralization tank and was transferred directly to the 

216-A-TK-2 Catch Tank via line T054. The catch tank also received 

ammonia scrubber waste from the 202A Canyon via line T177. Other lines 

allowed for transfers from the catch tank to the 216-A-4 Crib or its 

replacement (216-A-21). The tank and all connections sit below the 200-E-

103 (also known as the PUREX Stabilized Area) site, related to the former 

PUREX 291A facility. 

This tank was constructed in 1955 and operated until 1991 (it was in standby 

mode from 1972 to 1983). It was drained during the PUREX facility 

deactivation effort in 1997. 

The tank currently receives any liquids introduced to the 291A stack 

(e.g., rain or snowfall), so is considered active and monitored weekly 

through the PUREX Surveillance and Maintenance Plan. The tank was 

partially drained in 2011 when rising liquid levels exceeded the tank 

monitoring scale and threatened to back up into the stack and ventilation 

ducting; up to 2,080 L (550 gal) of liquid were removed into two 1,040 L 

(275 gal) carboys.  

 

Relevant Characterization 

Based on past sampling and process knowledge, a 1997 waste 

profile conducted for the disposal of 216-A-TK-2 (200-E-190) and 

V11-1 tank contents concluded that any liquid in the 216-TK-A-2 

catch tank would be less concentrated in chemical and radiological 

constituents than the liquid in tank V11-1. The V11-1 tank is the 

drain tank servicing deep bed filter 2, upstream of 241-A-TK-2. 

Therefore, sample results from V11-1 were considered bounding 

for 241-A-TK-2. 

01/29/2011 sampling of 291A Stack condensate results: 

NH4+ = 562, Al = 6.38, Ba = 0.183, Cd = 0.035, Mn = 0.866, 

Ni = 0.197, Zn = 2.1, U-234 = 5.04E-05, U-235 = 5.64E-03, 

U-236 = 3.38E-04, Np-237 = 0.0317, U-238 = 0.675 (all µg/mL); 

gross alpha = 5.26E-03, gross beta = 0.223, Am-241 = 5.8E-03, 

Cs-137 = 0.0844, Pu-238 = 8.41E-06, Sr-90 = 0.0768, 

H-3 = 1.11E-04 (µCi/mL); pH = 4.03.. 

Site Interfaces  

Origins/Terminations Intersecting/Nearby Sites 

200-CP-1 OU 

 200-E-189 (216-A-TK-1 

Neutralization Tank) via 

T162 (origin) 

 216-A-4 Crib 

(termination) 

 216-A-21 Crib 

(termination) 

200-IS-1 OU 

 200-E-185-PL (V014) 

200-CP-1 OU  

 200-E-103 

Facilities/Structures 

 216A (origin and 

termination) 

 291A001 via T054 

(origin) 

 202A Canyon via T177 

(origin) 

 

 

 

 

 

 

 

Features of Interest 

The tank has 19 inlets/outlet openings; all are contained within the 

200-E-103 footprint. Disposition actions to be coordinated with 

291 PUREX facility disposition. 

The overflow line from 200-E-189 has been blanked.  

Historically, liquid was removed from the 200-E-190 tank by 

steam jet. The tank is now configured to allow for removals by 

portable pump lowered from grade level. 

Waste Streams 

The 216-A-TK-2 was capable of receiving: 

 Condensate from the 291A stack (condensation from filtered 

air and precipitation in stack) 

 Neutralized condensate from the 291A stack after passing 

through the 216-A-TK-1 (200-E-189) neutralization tank 

 Ammonia scrubber waste from the building 202A A, B, and 

C Cell drains 

 Waste from the 291A stack gas sampling facility floor and sink 

drains 

 Sampling waste from the 216A Valve Control Facility (also 

known as 216A sampling pit), lines allowed for withdrawals 

and deposits between the sampling pit and catch tank 

Construction 

 Catch Tank 

 Vertical direct buried tank installed on 6 in. concrete pad 

 Dimensions: 2.1 m (7 ft) high by 2.4 m (8 ft) diameter 

 Capacity: 8,540 L (2,260 gal) 

 Composition: Stainless steel 

 Buried depth: top of tank 5.5 m (18 ft) bgs; bottom of tank 7.6 m 

(25 ft) bgs 

Pipelines 

 One process drain line: 8 cm (3 in.) SST, direct buried (T177, capped) 

 Two process transfer lines: 10 cm (4 in.) SST, direct buried (T167 

capped, T168) 

 Six utility drain lines: 

 One 2.5 cm (1 in.) SST, direct buried (T178) 

 One 5 cm (2 in.) SST, direct buried (T160) 

 Two 8 cm (3 in.) SST, direct buried (T020 and T127) 

 Two 10 cm (4 in.) SST, direct buried (T054 and T075) 

 Sampling lines 

 One 3 in. nozzle w/ three 1.3 cm (1/2 in.) SST sample tubes 

(T165) 

 One bundle of three 1.3 cm (1/2 in.) SST sample tubes (T165) 

 Three 1.3 cm (1/2 in.) SST sample tubes (T-166) 

 One 10 cm  (4 in.) SST overflow line, capped (V014) 

Figure C-49. 200-E-190 Waste Site Scoping Summary (1 of 3) 
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C-234 

Scoping Summary: 200-E-190 

 

Figure C-49. 200-E-190 Waste Site Scoping Summary (2 of 3) 
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C-235 

Scoping Summary: 200-E-190 

  

 

Figure C-49. 200-E-190 Waste Site Scoping Summary (3 of 3) 
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C-236 

Scoping Summary: 200-E-190 
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C-237 

241-A-151 (Diversion Box) 

  

Miscellaneous/Other Relevant Information 

 Three UPRs occurred between 1960 and 1961 due to releases from 

the diversion box. These UPRs have been consolidated into the 

200‐E‐103 waste site (PUREX RCA). 

 The photo shows the weatherproofing foam-covered cover blocks 

over the 241-A-151 Diversion Box. 

History 

The 241-A-151 waste site is a diversion box that routed process and 

decontamination wastes from the 202A Canyon to the 241-A Tank 

Farms or other structures starting in 1956. The diversion box is 

located 15 m (50 ft) south of 202A. The 241-A-151 Diversion Box 

routed waste through five pipeline waste sites: 

 200‐E‐183‐PL: Routed waste to the 216‐A‐2 and 216‐A‐31 Cribs 

via 200‐E‐184‐PL and 200‐E‐186‐PL (active from 1956 to 1966) 

 200‐E‐185‐PL: Routed waste to the 216‐A‐4 Crib, 200‐E‐190 

Catch Tank, and 216‐A Sample Pit (active from 1955 to 1971) 

 200‐E‐207‐PL Process Transfer Line: Routed waste to the 

241-A-152 Diversion Box for the 241-A Tank Farm (active from 

1956 to 1980) 

 200‐E‐218‐PL Process Transfer Line: Routed waste to the 241-AW 

Tank Farm via the 241‐AW‐A and 241‐AW‐B valve pits (active 

from 1981 to at least mid-1990s) 

 200‐E‐224‐PL Process Sewer: Drained liquids from the diversion 

box jumper connections and rain/snow in-leakage from the cover 

blocks to the 241‐A‐302A Catch Tank, and returned liquids from 

the tank to the diversion box via a steam jet box (active from 1956 

to uncertain date)  

The process lines are blanked either at 202A or downstream at the 

tank farms. The last active connecting lines were from 200‐E‐218‐PL, 

which operated until the mid-1990s. In October 1985, the return line 

from the 241‐A‐302A Catch Tank was cut and capped and the catch 

tank was isolated in 2005. 

Leaks of highly concentrated process wastes have contaminated the 

inside of the diversion box, which is posted as a CA (WIDS).  

 

 

Relevant Characterization 

Surface radiation levels in the CA in 2011 were below background 

levels.  

No direct characterization data have been located for the diversion 

box or adjacent soil. Data for connected pipelines and waste stream 

terminations include: 

 2007 gamma logging for 200‐E‐207‐PL from 

well 299-E25-52: 10,600 pCi/g of Cs‐137 at 19 ft; cobalt 

and europium also detected. 

 2005 borehole log in 216‐A‐2 Crib (200‐E‐183‐PL):  

2.0 × 107 pCi/g of Cs‐137 at 27.5 ft 

Site Interfaces 

 

Origins/Terminations Intersecting/Nearby 

Sites 

200-CP-1 OU 200-CP-1 OU 

 200-E-224-PL  200-E-103 

 241-A-302A 

200-IS-1 OU 

 200-E-183-PL 

 200-E-185-PL 

 200-E-207-PL 

 200-E-218-PL 

200-IS-1 OU 

 200-E-113-PL 

 200-E-260-PL 

 200-E-271-PL 

 200-E-282-PL 

 200-E-309-PL 

 

 

Features of Interest 

 Underground pipe trenches from 202A to pipe pit B and from 

pipe pit A (east side) to tank farms, cribs, or other structures. 

 Two floor drains: 200‐E‐224‐PL line V028 to the 241‐A‐302A 

Catch Tank and return line V027 from the catch tank. Line V028 

is active. Line V027 was cut and capped at the west wall of the 

diversion box in 1985. The catch tank was isolated in 2005 by 

capping the steam addition riser and installing a blind flange on 

the 15 cm (6 in.) riser. 

 200‐E‐183‐PL lines blanked at the diversion box  

 200‐E‐207‐PL lines capped at the diversion box 

 Leak detection system  

 Lead shielding may be contained inside the diversion box 

(WIDS). 

Waste Streams 

The waste site routed PUREX process and decontamination waste 

solutions, including high-activity and low-level wastes containing: 

TBP, NPH, Cs‐137, HNO3, and NH4OH (based on waste streams for 

associated pipelines). Previous documents also reported concentrated 

UNH as a waste stream. PUREX flowsheet review indicates that 

UNH was not a routine stream associated with this waste site. 

 From 1956 to 1965, neutralized high-level wastes from PUREX 

were routed through the 241-A-151 Diversion Box to the 241-A 

Tank Farms.  

 In 1965, a new routing system was installed for the PUREX waste 

streams. With the new system, only lower-level secondary waste 

(coating wastes and previously cribbed wastes) from PUREX was 

transferred through the 241-A-151 Diversion Box. 

 

Construction (from H-2338 and H-2-55102) 

 Reinforced concrete, 18 m (59 ft) long, 9.6 m (31.4 ft) wide, and 

5.4 m (17.75 ft) deep, 56 transfer nozzles. Three sections 

including a central nozzle pit and flanking pipe pits on the east 

(outlet piping pit A) and west (inlet piping pit B), of differing 

dimensions: 

 Nozzle pit: 16 m (54 ft) long, 2.3 m (7.5 ft) wide, 2.7 m (9 

ft) deep, concrete wall thickness 0.8m (2.5 ft), floor 

thickness 0.8 m (2.75 ft), concrete cover block 1.5 m (5 ft) 

thick, top of structure 0.3 m (1 ft) abovegrade, bottom of 

structure 4.8 m (15.75 ft) belowgrade.  

 Pipe pit A: 16 m (54 ft) long, 2.3 m (7.5 ft) wide, 2.1 m 

(6.75 ft) deep; concrete thickness 0.3 m (1 ft), top of floor 

0.5 m (1.75 ft) lower than nozzle pit floor, top of structure 

2.1 m (7 ft) belowgrade.  

 Pipe pit B: 12.6 m (41.5 ft) long, 2.9 m (9.4 ft) wide, 1.5 m 

(4.8 ft) deep, concrete thickness 0.3 m (1 ft), top of floor 0.9 

m (3 ft) higher than nozzle pit floor, top of structure 1.3 m 

(4.2 ft) belowgrade. 

 Coverblocks were sealed with weatherproofing foam to minimize 

inleakage sometime before 2007. 

Figure C-50. 241-A-151 Diversion Box Waste Site Scoping Summary (1 of 5) 
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Figure C-50. 241-A-151 Diversion Box Waste Site Scoping Summary (2 of 5) 
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241-A-151 (Diversion Box) 

 

  

 
Note: Hanford Drawing H-2-55102 shows as-built dimensions  

241-A-151 Diversion Box  

Figure C-50. 241-A-151 Diversion Box Waste Site Scoping Summary (3 of 5) 
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From Hanford Drawing H-2-71644, 1985 Isolation 

Figure C-50. 241-A-151 Diversion Box Waste Site Scoping Summary (4 of 5) 
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241-A-151 (Diversion Box) 

  

 

 

241-A-151 Diversion Box Nozzle Pit Cover, 2007 

Figure C-50. 241-A-151 Diversion Box Waste Site Scoping Summary (5 of 5) 
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Scoping Summary: 241-A-302A (Catch Tank) 

Miscellaneous/Other Relevant Information 
The operational end date for the catch tank is uncertain based on 
inconsistent information from historical sources. 

200‐E‐103 is a PUREX RCA covering several UPRs; none are 
associated with 241‐A‐302A. 

History 
The 241‐A‐302A Catch Tank is a single, direct buried, inactive, 
carbon steel tank connected to the 241‐A‐151 Diversion Box via the 
200-E-224‐PL Pipeline. The tank received drainage from the
diversion box jumper connections and rain/snow in-leakage from the
cover blocks (WIDS). The catch tank is located south of the 202A
Canyon, approximately 14 m (45 ft) west of the 241‐A‐151 Diversion
Box. The tank was constructed in 1954 and began service in 1956.

200‐E‐224‐PL consists of two lines: V028 (active) drained excess 
effluent and leaks from the diversion box to the catch tank and V027 
returned effluent to the diversion box via a steam jet box (cut and 
capped in 1985).  

The isolation plan included installing a dam and encased leak 
detector, new pump pit, pump-out jumper, and pipe‐in-pipe encased 
pump back line to utilize an existing portion of the V027 line of 
200-224‐PL (H-2-71644).

The 241‐A‐302A Catch Tank contents were partially pumped out in 
1992. The reported tank liquid volume in 1996 was 6,400 L 
(1,700 gal) (WIDS). 

The tank was decommissioned in 2005 (WIDS). Isolation actions 
consisted of capping the steam addition riser and installing a blind 
flange on the 15 cm (6 in.) riser. 

Relevant Characterization 
The Surveillance and Maintenance Plan for PUREX reports a heel volume of 1,250 L (330 gal) and final solution analysis results as follows: pH 
11.432, cadmium 1.02 ppm, and chromium 1.02 ppm.  

The catch tank is described as a MUST that stores a known liquid volume >1,500 L (400 gal). 

The Waste Tank Summary Report for month ending 03/31/2019 reports that the waste volume in 241-A-302A was 2,760 L (730 gal) on 
09/29/2019 and that water intrusion had been identified on 05/20/2019. 

No direct characterization data have been located for the tank or adjacent soil. 

No information on the current condition of the steel comprising the tank was found. 

Site Interfaces 

Origins/Terminations Intersecting/Nearby Sites 

200-CP-1 OU

 200-E-224-PL

200-IS-1 OU

 200-E-113-PL

 200-E-183-PL

 200-E-185-PL

 200-E-207-PL

 200-E-218-PL

 200-E-260-PL 

 200-E-271-PL

 200-E-282-PL

 200-E-309-PL

Intersecting/Nearby Sites 
Facilities/Structures 

 291AH

200-CP-1 OU 

 200-E-103 

 241-A-151

Features of Interest 
 Five risers, including: One 30 cm (12 in). pump line; one 15 cm

(6 in.) riser; two 10 cm (4 in.) risers; and one  3 cm (1 in.) riser
for steam jet. Pump pit, jet box, instrumentation, and piping
overlie tank (H-2-71644).

 291AH ammonia offgas sample station appears to overlie a
portion of the tank.

 The tank area is surrounded with posts and a chain.

Waste Streams 
The catch tank received drainage from the 241‐A‐151 Diversion Box 
waste stream, including high-activity and low-level wastes 
containing: TBP, NPH, Cs‐137, HNO3, and NH4OH (based on waste 
streams for associated pipelines). PUREX flowsheet review indicates 
that UNH was not a routine stream associated with this waste site.  

When in use, the liquid volume in the tank varied according to 
specific plant operations (WIDS). Waste solutions originated from the 
202A Canyon processing and decontamination operations. Annual 
rain intrusions were estimated to be 320 gal.  

Construction 
 Shape: Cylinder

 Position: Horizontal

 Dimensions: 5.0 m (16.5 ft) length by 2.9 m (9.5 ft) diameter

 Capacity: 32,441 L (8,570 gal)

 Material: Carbon steel 1.4 cm (9/16 in.) thick, interior uncoated,
exterior coal tar enamel coating.

 Steam jet box rests on tank.

 Pump pit above tank: Reinforced concrete, 1.2 m (4 ft) long,1.5 m  
(5 ft) wide, 1.3 m (4.3 ft) deep. 

 Tank Penetrations: Inlet from diversion box, pump, steam jet
outlet, vent, thermowell, additional 4 in. riser, and additional
blind flange.

 Buried Depth: Approximately 5 m (17 ft) to top of tank; 8.0 m
(26.5 ft) to bottom of tank. 

Applicable Regulatory Documents 
The 241-A-302A Catch Tank is regulated as an IMUST and is a 
DWMU in the SST system TSD unit. Remediation of the catch tank 
will require coordination with RCRA closure of the SST system in 
accordance with the Hanford Facility RCRA Permit WA7890008967. 

DWMU ID 
Process 

Code 
Waste Characteristic 

(Dangerous Waste Code) 

241-A-302A S02 
T01 

Multiple codes in Part A 

WA7890008967, Part A, Closure Unit Group 4, Rev. 13, 
3/1/2011 

Figure C-51. 241-A-302A Catch Tank Waste Site Scoping Summary (1 of 5) 
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Scoping Summary: 241-A-302A (Catch Tank) 

  

 

Figure C-51. 241-A-302A Catch Tank Waste Site Scoping Summary (2 of 5) 

 



DOE/RL-2020-27, DRAFT A 
SEPTEMBER 2020 

 

 

C-245 

Scoping Summary: 241-A-302A (Catch Tank) 

 

  
 

 
Plan view from Hanford Drawing H-2-56096              Cross Section from Hanford Drawing H-2-56096 

Figure C-51. 241-A-302A Catch Tank Waste Site Scoping Summary (3 of 5) 
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Scoping Summary: 241-A-302A (Catch Tank) 

 

  

 
From Hanford Drawing H-2-71644, 1985 Isolation 

Figure C-51. 241-A-302A Catch Tank Waste Site Scoping Summary (4 of 5) 
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Scoping Summary: 241-A-302A (Catch Tank) 

 

  
 

 

Location and Aboveground Components for the 241-A-302A Catch Tank, 2007 

Figure C-51. 241-A-302A Catch Tank Waste Site Scoping Summary (5 of 5) 
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Scoping Summary: 241-A-302A (Catch Tank) 
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Scoping Summary: 200-E-224-PL (Pipeline) 

Miscellaneous/Other Relevant Information 

An isolation plan states that the 241-A-302A Tank was planned to 

be upgraded with a new pump pit and pipe in-pipe encased pump 

back line that would utilize an existing portion of V027. As-built 

drawing H-2-71644 confirms these upgrades. 

The WIDS waste site type is Encased Tank Farm Pipeline. WIDS 

describes the pipeline as encased in concrete. No evidence of this 

encasement was found in engineering drawings reviewed for this 

scoping summary. 

History 

The 200-E-224-PL waste site is two inactive buried pipelines (V027 and 

V028) that connect the 241-A-151 Diversion Box and the 241-A-302A 

Catch Tank.  

The diversion box routed waste from the 202A Canyon to the 241-A valve 

pits in the 241-A Tank Farm or other structures. Line V028 of 200-E-224-PL 

drained liquids from the diversion box jumper connections and 

rain/snow melt leakage from the cover block lids to the 241-A-302A Catch 

Tank. Line V027 functioned as a return line extending from the tank to a 

steam jet box and ending at nozzle U-4 at the 241-A-151 Diversion Box 

(page C-250). 

200-E-224-PL was constructed in 1954 and operation began in 1956 when

the 241-A-151 Diversion Box service started. In October 1985, line V027

was cut and capped off near the west wall of the diversion box. The end of

the site’s operation can be correlated to the 241-A-302A Tank service ending

in 2005.

Relevant Characterization 

No direct characterization data have been located for the pipeline 

or adjacent soil. 

Site Interfaces 

Origins/Terminations Intersecting/Nearby Sites 

200-CP-1 OU

 241-A-151

 241-A-302A

200-CP-1 OU

 200-E-103 (RCA)

Features of Interest 

V027: Steam jet box (page C-250) 

V028: A 4 in. line from the diversion box nozzle pit floor drain and 

another floor drain in the western pump pit of the 241-A-151 

Diversion Box, with reducers at both exit points from the box 

(page C-253). 

241-A-302A was partially pumped in 1992 and decommissioned in

2005.

Waste Streams 

Received drainage from the 241-A-151 Diversion Box, which 

routed PUREX process and decontamination waste solutions, 

including high-activity and low-level wastes containing TBP,

NPH, HNO3, and NH4OH. PUREX flowsheet review indicates 

that UNH was not a routine stream associated with this waste site. 

Construction 

Length: 29 m  (94 ft) (total) 

 V027: 14 m (47 ft)

 V028: 14 m (47 ft)

Diameter: 

 V027: 8 cm (3 in).

 V028: 10 cm (4 in.)

Composition: Stainless steel 

Flow Method: 

 V027: Pressurized

 V028: Gravity

Direct buried (WIDS indicates the pipeline is encased in concrete, but no 

evidence of this encasement was found on the engineer drawings reviewed 

for this scoping summary) 

Cathodic Protection: Cathodic protection test boxes added in 1985 

Depth: 2.7 to 5.2 m (9 to 17 ft) bgs 

Total Calculated Volume: 181 L (48 gal) (total) 

 V027: 64 L (17 gal)

 V028: 117 L (31 gal)

Figure C-52. 200-E-224-PL Pipeline Waste Site Scoping Summary (1 of 4) 
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Scoping Summary: 200-E-224-PL (Pipeline) 

 

Figure C-52. 200-E-224-PL Pipeline Waste Site Scoping Summary (2 of 4) 
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Scoping Summary: 200-E-224-PL (Pipeline) 

  

 

Figure C-52. 200-E-224-PL Pipeline Waste Site Scoping Summary (3 of 4) 
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Scoping Summary: 200-E-224-PL (Pipeline) 

 

 

Figure C-52. 200-E-224-PL Pipeline Waste Site Scoping Summary (4 of 4) 
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Scoping Summary: 2607-EE (Septic System) 

  

Miscellaneous/Other Relevant Information 

Queries of the HEIS database identified soil sample 30236, which 

is associated with a 2607 septic field, but no location is provided 

for the soil sample or could not be found researching soil sample 

30236. There are more than 60 septic systems in WIDS with a 

2607 site code. 

History 

The 2607-EE waste site is an inactive septic system with a septic 

tank, pipeline (not shown), and a drainfield extending northeast of the 

septic tank. The septic system began receiving sanitary wastewater 

and sewage from the East Canyon Maintenance Platform support area 

of the PUREX facility in 1956. The pipeline from the toilet and sink 

feeding the septic system was blanked and the septic system taken out 

of service in 1993. 

According to drawing H-2-57110, Rev. 7, the centerline of the septic 

tank is 37 m (121.3) ft northeast of the 202A Canyon and the 

centerline of the drainfield is 75 m (247.5 ft) northeast of the 202A 

Canyon. Notes in the WIDS files estimate that the septic tank is 

approximately 40 m (130 ft) northeast of the northeast corner of the 

202A Canyon, and the drainfield is approximately 40 m (130 ft) 

northeast of the tank. Tank coordinates have been listed as W47849, 

N39955. 

According to internal documents in the WIDS files, the septic system 

was declared abandoned in 1993. However, emails from 2005 in the 

WIDS files indicate that the line was blanked and the toilet and sink 

feeding the septic tank were taken out of service. Based on this, it is 

uncertain whether the tank was properly abandoned according to 

Washington state regulation. 
 

Relevant Characterization 

No direct characterization data were located for the site or 

adjacent soil. 

Site Interfaces 

Origins/Terminations Intersecting/Nearby Sites 

Facilities/Structures 

 202A Canyon 

200-CP-1 OU 

 200-E-194-PL 

 200-E-107 

200-IS-1 

 200-E-218-PL 

 200-E-309-PL 

 

Features of Interest 

 During stabilization of waste site 200-E-107 in 2001, a minimum 

of 61 cm (24 in.) of fill material and 10 cm cm (4 in.) of gravel 

cover were placed over the 2607-EE waste site.  

 A 4 in. vent riser at 46 cm (18 in.) aboveground is shown on 

drawing H-2-57110, Rev. 7. The riser was still visible, though it 

may have been covered during stabilization per above. WIDS 

indicates the vent riser is visible, but it is not clearly visible in 

WIDS image taken 11/06/2001, after stabilization.  

 URMA postings. 

Waste Streams 

The septic system received sanitary wastewater and sewage from the 

PUREX facility from 1956 to 1993.  

Building Serviced by 2607-EE as the 202A Crane Maintenance 

Facility and estimated the system was designed for up to 18,800 L/d 

(4,975 gal/d). Actual usage is not available. Another common name 

for this area is the East Crane Maintenance Platform. 

Notes state “In a Radiation zone,” which likely refers to the 

202A Crane Maintenance Facility. According to an Information 

Acquisition Form in WIDS, the source area is in a potentially 

contaminated zone; therefore, the waste has the potential of being 

contaminated. No description of potential contamination is provided 

in the WIDS GSR.  

DOE/RL-2008-44 provides the following information: 

 Table 5-4, Key Site Information column states: Available 

information indicates this drainfield received nonhazardous 

sanitary wastewater and sewage. 

 Table B-2, Potential Constituents columns states: 

 Radiological: Unknown, received waste from PUREX so 

there is potential contamination 

 Nonradiological: Unknown 

Construction 

Construction details for the 2607-EE septic tank and drainfield are 

provided on Hanford drawing H-2-57110, Rev. 7 as follows: 

 Septic Tank  

 Kaustine® “Standard” series vertical tank Number 65, or 

design equal. According to an Internet search, a Kaustine 

“Standard” series septic tank Nos. 65 has a working capacity 

of 1,900 L (500 gal) per diameter of 138 cm (54.25 in.) and is 

152 cm (60 in.) tall.  

 Drainfield 

 Width and Length: 17.4 m by 17.8 m (57 ft-0 in. by 58 ft-

6 in.) 

 Laterals: 10 cm (4 in.) unglazed clay, round drainage tile, 

plain ends, open joints. Laterals slope 5 cm (2 in.) per 30 m 

(100 ft.)  

 Laterals were placed on 9 in. of coarse gravel (1.9 to 3.8 cm 

[3/4 in. to 1-1/2 in.]), then covered with 5 in. of the same. 6 

in. of fine gravel (1.9 cm [3/4 in.] minus) was placed on 

coarse gravel and a minimum of 0.4 m (1 ft-5 in.) of back fill 

placed over fine gravel.  

 Incoming pipe: 

 10 cm (4 in.) VCP that slopes 1.95% to the tank and 

drainfield  

®Kaustine is a registered trademark of the Kaustine Company, 

Buffalo, New York. 

Figure C-53. 2607-EE Septic Tank Waste Site Scoping Summary (1 of 4) 
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Scoping Summary: 2607-EE (Septic System) 

  

 
 

Figure C-53. 2607-EE Septic Tank Waste Site Scoping Summary (2 of 4) 
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Scoping Summary: 2607-EE (Septic System) 

  

                               

Figure C-53. 2607-EE Septic Tank Waste Site Scoping Summary (3 of 4) 
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Scoping Summary: 2607-EE (Septic System) 

 

 

Note: 2607-EE Septic Field after Stabilization (Photo Dated 11/16/2001) 

Figure C-53. 2607-EE Septic Tank Waste Site Scoping Summary (4 of 4) 
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Scoping Summary: 218-E-14 (PUREX Storage Tunnel 1) 

 

z  

Miscellaneous/Other Relevant Information 

RCRA Permit 

The PUREX Storage Tunnels are permitted as a miscellaneous unit (X99) in the Hanford 

Facility RCRA Permit WA7890008967. 

Grout stabilization 

Engineered non-aggregate grout, designed to meet the following functional requirements 

was used for interim stabilization of Tunnel 1.  

 Flows easily to the extent of the tunnel length and into open spaces in and between rail 

cars and equipment.  

 Minimizes the amount of heat generated during curing. 

 Minimum compressive strength is 8,200 kPa to 13,800 kPa (1,200 to 2,000 psi) after 

28 days.  

 Provides extended placement time to facilitate batching and placement during 

construction.  

Approximately 4,400 m3 (5,750 yd3) of engineered grout was pumped into the tunnel on 

both sides of the earthen mound at the collapse site. Based on verification review during 

grouting, an estimated 0.3 m (1 ft) of void space remains at the top of the tunnel.  

Section continues on page C-259. 

 

History 
Construction of PUREX Storage Tunnel Number 1 (Tunnel 1) was completed in 1956 as part of 

the PUREX Plant construction project. Tunnel 1 consists of three sections: a water-fillable door, a 

storage area, and a ventilation shaft. The water-fillable door located at the north end of the tunnel is 

housed in a concrete structure. 

Tunnel 1 was designed to contain eight railcars each carrying large processing equipment or 

storage boxes with smaller components. Railcar 1&2 occupy the southernmost position (also 

referred to as position 1&2). The combined volume of the equipment stored on the eight railcars is 

approximately 596 m3 (780 yd3). As defined in RCRA Permit WA7890008967, the maximum 

process design capacity for storage in Tunnel 1 is approximately 4,129 m3 (5,400 yd3). Tunnel 1 

reached full capacity when the eighth railcar was placed in January 1965.  

In May 2017, a 5.8 m (19 ft) wide by 5.2 m (17 ft) long section of the northern portion of Tunnel 1 

roof collapsed, allowing the roof timbers and the soil overburden above to fall into the interior of 

the tunnel. The materials fell straight down into the tunnel, followed by the soil overburden, onto 

position #7 (also referred to as railcar #7).  

An immediate response action was taken to fill the hole with soil to protect workers and the 

environment. In October and November 2017, an interim stabilization action filling the entire 

tunnel with grout improved tunnel stability, provided additional radiological protection, and 

increased durability. 

 

Relevant Characterization 

 Initial characterization is based on waste transfer forms completed at the time the rail 

cars were emplaced in the tunnel describing the contents of the rail car, the condition 

and contents of equipment on the rail car, and radiation dose readings at placement. 

 Overall tunnel chemical and radiological inventory, rail-car specific inventory, and 

tunnel conditions has been developed as part of safety authorization basis document 

preparation, RCRA permit activities, and 2017-2018 tunnel stabilization activities. 

Inventory information from key sources is listed on the following pages.  

 No soil sample data are available in the immediate vicinity of Tunnel 1. 

 Dose rates in Tunnel 1 were taken in available risers in August 2017 prior to grouting 

with a maximum of 75 R/hr near the water-fillable door. 

Site Interfaces 

 PUREX 202A Railroad Tunnel 

 218-E-15, PUREX Storage Tunnel 2 

Features of Interest 

The water-fillable door is 7.5 m (24.5 ft) high, 6.6 m (22 ft) wide, and 2.1 m (7 ft) deep, 

constructed of 1.3 cm (0.5 in.) thick steel plate and hollow to permit filling with water for 

radiation shielding. Water was removed prior to deactivation. 

The exhaust plenum served as an observation point during filling of Tunnel 1 with 

engineered grout; the subsurface volume of the plenum is now filled with grout. 

Waste Streams 

Tunnel 1 was used for disposal of highly radioactive failed equipment and components 

used in the PUREX plant processes from 1960 to 1965. Failed equipment was flushed 

and drained to the extent possible, placed on rail cars, and pushed into the tunnel.  

The types of components in Tunnel 1 are listed below. More detailed descriptions, 

including purpose and use of the equipment placed in the tunnel, are on the following 

pages. 

 Large vessels used as concentrators, centrifuges, and solvent extraction columns 

secured directly on a flatbed railcar 

 Jumpers and miscellaneous equipment in large boxes placed on flatbed railcars. 

Construction 

 Length: 109 m (358 ft) from the water-fillable door to the ventilation shaft, with a 1% grade 

downward slope from north to south. 

 Width: 5.8 m (19 ft)  Height: 6.7 m (22 ft) 

 The first 31.4 m (103 ft) of the east wall was constructed with 0.9 m (3 ft) thick reinforced 

concrete; the remaining walls and roof are constructed of 0.3 by 0.36 m (12 by 14 in.) rough 

sawn creosote pressure treated Douglas-Fir wood timbers. 

 Timber wall supports bear on a 0.3 m (1 ft) thick by 0.9 m (3 ft) wide continuous unreinforced 

concrete footing.  

 The timber structure is covered with mineral surface asphalt roofing material and a minimum 

depth of 2.4 m (8 ft) of uncompacted soil fill.  

 The tunnel floor consists of two railroad track rails supported by 0.18 by 0.23 m (7 by 9 in.) 

rough sawn creosote pressure treated Douglas-Fir wood timber railroad ties that extend 

between the wall footings to brace and support the base of the tunnel walls. Railroad ties are 

laid on a gravel bed with spaces between ties filled with gravel ballast to the top of members.  

 A concrete plenum structure at the south end of the tunnel originally had a HEPA-filtered 

exhaust system (vent shaft). Deactivation was completed in 1997.  

 Tunnel interior was filled with engineered grout in 2017. 

Figure C-54. PUREX Storage Tunnel Number 1 Scoping Summary (1 of 7) 
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Scoping Summary: 218-E-14 (PUREX Storage Tunnel 1) 
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Cross-section showing depth of overburden 
for tallest items in Tunnel 1 (concentrators 
at position 3 and positions 5-8) 

2018 

Figure C-54. PUREX Storage Tunnel Number 1 Scoping Summary (2 of 7) 

 



DOE/RL-2020-27, DRAFT A 
SEPTEMBER 2020 

 

 

C-259 

Scoping Summary: 218-E-14 (PUREX Storage Tunnel 1) 

 

 

 

Tunnel Inventory Published for Tunnel 1 

 Dangerous Waste 

Source Decay date Sr-90 Cs-137 Pu-239 Pu-241 

Radiological 

Inventory 

Transuranic 

(estimated) 

Solid Waste 

Volume 

Lead 

D008 

Documented Safety Analysis (CP-14977, Table C-9) 2018 691 Ci 857 Ci 63 Ci 159 Ci                 

5 g 10 g 1,014  g 2 g                 

DOE/EIS-0391, Appendix S, Tables S-30, S-56a, S-56b, 

S-82b 

1990 845 Ci 945 Ci 0   0           567 m3 230 kg 

CP-61786, Appendix F 2070 123 Ci               

WA7890008967, Closure Unit Group 25, Chapter 1, 

Part A Form and Chapter 3, Waste Analysis Plan 

                          596 m3 230 kg 

18-AMRP-0106, Attachment, “PUREX Storage Tunnel 

#1 and Tunnel #2 Characterization /Mapping” 

When placed 

1960-1965 

                87,800  Ci 5,010  g 585 m3 230 kg 

Half-life 

Sr-90 = 29 yr  Cs-137 = 30 yr Pu-239 = 24,100 yr  Pu-241 = 14 yr 

Solid waste volume is the estimated volume of equipment and components and does not include rail cars. 

 

 

 

Rail car-specific information 
 
Information available on individual railcars in Tunnel 1 is shown in tables 

on succeeding pages. All railcars contain equipment and components from 

the PUREX Canyon Facility. Specific parts of the process where the 

equipment was utilized and process streams associated with the equipment 

are listed. Abbreviations used to identify process streams and component 

identifiers are listed in the tables below.  

Process Stream Function 

1WF  Feed to E-F6-1 waste concentrator  

1WR  Condensate from T-F6-2 demister  

1WW  Concentrated waste overflow from 

concentrator  

3WB-HA  Backcycle waste to T-H2 (HA Column)  

3WF  Backcycle feed  

3WW  Concentrated backcycle waste  

ASF  Spent ammonia scrub water (concentrator 

feed)  

ASW  Concentrated waste routed to underground 

storage  

CRD  Condensate recycle from E-J8-1 (uranium 

concentrator)  

HAF  HA Column feed solution  

HAP  HA Column product stream containing 

extracted Pu, U, and Np  

HAS  HA Column acidic scrub solution to remove 

fission products  

HAW  HA Column aqueous waste  

HAX  HA Column extractant (organic)  

 
 

Letter  Equipment Piece  

E Condenser, concentrator, heater (steam)  

F Filter  

G Centrifuge  

H Heater (electric)  

P Pump  

TK Tank  

T Tower (column)  

 

Miscellaneous/Other Relevant Information (continued) 
 
Engineered Grout formulation 

The formula for the engineered grout used to stabilize Tunnel 1 is listed in the 

following table: 

Constituent Quantity (per yard) 

Sand 2,105 lb 

Type III cement 374  lb 

Fly ash 796  lb 

Water 56  gal 

Viscosity-modifying admixture 60  oz 

Hydration-controlling admixture 60  oz 

Water-reducing admixture 22  oz 

Workability-retaining admixture 22 oz 

 

 

 

 

Figure C-54. PUREX Storage Tunnel Number 1 Scoping Summary (3 of 7) 
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Waste volume is the estimated volume of equipment and components and does not include rail cars. C-260 
In-tunnel photos from September – November 2017 unless otherwise noted.  

Scoping Summary: 218-E-14 (PUREX Storage Tunnel 1) 

 

 

Position:  Equipment Stored:   Radiological Constituents 

Hazardous 

Constituents Dangerous Waste 

  

 

 

Position 1 As Seen from the South Ventilation Plenum 

1 & 2 
T-H2 HA Column (solvent extraction column)  

 Drawing H-2-58372 

4,700 ft3 T-H2: (at placement) 

400 Ci (8% Actinides 

92% Fission Products) 

No specific data Lead D008 ~115 kg  

Jumpers in Box (connectors used for in-cell or vessel to 

vessel material transfer, instrumentation, etc.) 

2,190 ft3 Jumpers (at placement): 

2,000 Ci (16 % Actinides, 83% 

Fission Products, 1% Activation 

Products) 

  

Placed 

06/1960 

Process Origin 

First Decontamination and Partition 

Cycle 

First stage of solvent extraction after fuel 

dissolution for separation of uranium and 

plutonium from fission product stream 

Process Streams 

Inlet Streams 

HAF, CRD, HAS, 3WB-HA, 

HAX, Rec HNO3, Water 

 

Outlet Streams 

HAP, HAW 

Dose Rate (at placement): 

5 rem/hr @ 60 ft 

 

 

Transuranic 

constituents:  

1,500 g estimated  

[18-AMRP-0106]  

Spent Fuel:  No 

LDR: Lead  

Liquid PCB: None known 

 

 

Position:  Equipment Stored:   Radiological Constituents 

Hazardous 

Constituents Dangerous Waste 

 

 

 

 

 

Note: No in-tunnel pictures available. 

3 

 

E-F11 Concentrator (Waste concentrator) 

Drawing H-2-56213 

 

1,,900 ft3 At placement 

40,000 Ci (Fission Products 

[RuRh-106]) 

No specific data None 

Placed 

07/29/1960 

Process Origin 

Material Dissolution and Feed 

Preparation  

Ammonia scrubber waste and dissolver 

offgas condensate from fuel element 

coating dissolution are concentrated prior to 

discharge for disposal. 

Process Streams 

Inlet Streams 

ASF, NaOH 

 

Outlet Streams 

ASW, Offgas 

Dose Rate (at placement): 

12.5 rem/hr @ 100 ft 

 

 

Transuranic 

constituents:  

No 

Spent Fuel:  No 

LDR: No 

Liquid PCB: None known 

 

 

  

Figure C-54. PUREX Storage Tunnel Number 1 Scoping Summary (4 of 7) 
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Waste volume is the estimated volume of equipment and components and does not include rail cars. C-261 
In-tunnel photos from September – November 2017 unless otherwise noted.  

Scoping Summary: 218-E-14 (PUREX Storage Tunnel 1) 

 

Position: Equipment Stored:  Radiological Constituents 

Hazardous 

Constituents Dangerous Waste 

 

 

 

 

   Position 4 G-E2 Centrifuge and Jumper Box Position 4 Wooden Burial Box 

4 
G-E2 Centrifuge (solid/liquid separation) 

Drawings H-2-52965, H-2-52995 

 

2,465 ft3 At placement: 

3,000 Ci (1% Actinides, 6% Fission 

Products, 93% Activation Products) 

No specific data Lead D008 ~ 115 kg 

2 Tube Bundles (provide steam heat to concentrators)     

 Jumpers in Box (connectors used for in-cell or vessel to 

vessel material transfer, instrumentation, etc.) 

    

Placed 

12/24/1960 

Process Origin 

Material Dissolution and Feed 

Preparation  

Solid material is separated from the 

dissolved fuel stream prior to transfer to 

the solvent extraction column. 

Process Streams 

Inlet Streams 

Decladding waste, Spent 

Metathesis Solution 

 

Outlet Streams 

Slurried Centrifuge Cake, 

Decladding Waste, 

Centrifuged Spent 

Metathesis Solution, Offgas 

Dose Rate (at placement): 

1.5 rem/hr @ 150 ft 

 

 

 

Transuranic 

constituents:  

130 g estimated  

[18-AMRP-0106]  

Spent Fuel:  No 

LDR: Lead (~115 kg) 

Liquid PCB: None known 

 

Position: Equipment Stored:  Radiological Constituents 

Hazardous 

Constituents Dangerous Waste 

 

 

Position 5 E-H4 Concentrator 

5 
E-H4 Concentrator (Waste concentrator) 

Drawing H-2-66046 

 

2,336 ft3 At placement 

1,000 Ci (0.04% U, 67% Pu, 33% 

Fission Products) 

No specific data None 

Placed 

01/04/1961 

Process Origin 

Backcycle Waste  

Aqueous waste streams from second cycle 

uranium, plutonium, and neptunium 

solvent extraction systems, and condensate 

from the acid recovery system are 

concentrated for recycle. 

Process Streams 

Inlet Streams 

3WF 

 

Outlet Streams 

3WW, Offgas 

Dose Rate (at placement): 

0.15 rem/hr @ 50 ft 

 

 

 

Transuranic 

constituents:  

2,900 g estimated  

[18-AMRP-0106]  

Spent Fuel:  No 

LDR: No 

Liquid PCB: None known 

  
Figure C-54. PUREX Storage Tunnel Number 1 Scoping Summary (5 of 7) 
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Waste volume is the estimated volume of equipment and components and does not include rail cars. C-262 
In-tunnel photos from September – November 2017 unless otherwise noted.  

Scoping Summary: 218-E-14 (PUREX Storage Tunnel 1) 

 

Position: Equipment Stored:  Radiological Constituents 

Hazardous 

Constituents Dangerous Waste 

 

  

Position 6 E-F6 Concentrator 

6 
 

E-F6 Concentrator (Waste concentrator) 

Drawing H-2-56213 

 

2,336 ft3 At placement 

700 Ci (8% Actinides, 92% Fission 

Products) 

No specific data None 

Placed 

04/21/1961 

Process Origin 

Waste Concentration and Treatment 

High activity aqueous waste (HAW), 

containing nearly all of the process fission 

products, is concentrated to recover nitric 

acid and to reduce the volume of the 

remaining solution prior to discharge to 

tank farms. 

Process Streams 

Inlet Streams 

1WF, 1WR, Water, 

Offgas from 1WW 

Denitration 

 

Outlet Streams 

1WW, Offgas 

Dose Rate (at placement): 

5 rem/hr @ 20 ft 

 

 

 

Transuranic 

constituents:  

240 g estimated  

[18-AMRP-0106]  

Spent Fuel:  No 

LDR: No 

Liquid PCB: None known 

 

 

Position: Equipment Stored:  Radiological Constituents 

Hazardous 

Constituents Dangerous Waste 

 

 

Position 7 E-F11 Concentrator Under Collapse Backfill 

7 E-F11 Concentrator (Waste concentrator) 

Drawing H-2-56213 

 

2,336 ft3 At placement 

40,000 Ci (Fission Products  

[RuRh-106]) 

No specific data None 

Placed 

02/08/1962 

Process Origin 

Material Dissolution and Feed 

Preparation  

Ammonia scrubber waste and dissolver 

offgas condensate from fuel element 

coating dissolution are concentrated prior 

to discharge for disposal. 

Process Streams 

Inlet Streams 

ASF, NaOH 

 

Outlet Streams 

ASW, Offgas 

Dose Rate (at placement): 

25 rem/hr @ 150 ft 

 

 

 

Transuranic 

constituents:  

No 

Spent Fuel:  No 

LDR: No 

Liquid PCB: None known 

 

  Figure C-54. PUREX Storage Tunnel Waste Site 1 Scoping Summary (6 of 7) 
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Waste volume is the estimated volume of equipment and components and does not include rail cars. C-263 
In-tunnel photos from September – November 2017 unless otherwise noted.  

Scoping Summary: 218-E-14 (PUREX Storage Tunnel 1) 

 

 

Position: Equipment Stored:  Radiological Constituents 

Hazardous 

Constituents Dangerous Waste 

 

  

 Position 8 E-F6 Concentrator Position 8 Bottom of E-F6 is Punctured 

 

 

Water Fillable Door Beyond Position 8 Tunnel 1 Exit 

8 
 

E-F6 Concentrator (Waste concentrator) 

Drawing # H-2-56213 

 

2,400 ft3 At placement 

700 Ci (8% Actinides, 92% Fission 

Products) 

No specific data None 

Placed 

04/21/1961 

 

Railcar 

#3621 

Process Origin 

Waste Concentration and Treatment 

High activity aqueous waste (HAW), 

containing nearly all of the process fission 

products, is concentrated to recover nitric 

acid and to reduce the volume of the 

remaining solution prior to discharge to 

tank farms. 

Process Streams 

Inlet Streams 

1WF, 1WR, Water, 

Offgas from 1WW 

Denitration 

 

Outlet Streams 

1WW, Offgas 

Dose Rate (at placement): 

5 rem/hr @ 20 ft 

 

 

 

Transuranic 

constituents:  

240 g estimated  

[18-AMRP-0106] 

 

Spent Fuel:  No 

LDR: No 

Liquid PCB: None known 

 
Figure C-54. PUREX Storage Tunnel Number 1 Scoping Summary (7 of 7) 
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Scoping Summary: 218-E-14 (PUREX Storage Tunnel 1) 
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Scoping Summary: 218-E-15 (PUREX Storage Tunnel 2) 

  

Miscellaneous/Other Relevant 

Information 

RCRA Permit 

The PUREX Storage Tunnels are permitted as a 

miscellaneous unit (X99) in the Hanford Facility RCRA 

Permit WA7890008967. 

Section continues on page C-268. 

 

History 

Construction of PUREX Storage Tunnel Number 2 (Tunnel 2) was completed in 1964. Twenty-eight railcars of length 

varying from 10 m (33 ft) to 16.5 m (54 ft) carrying a variety of large equipment and boxes with smaller components 

or debris were placed in Tunnel 2 between 1967 and 1996. Railcar 1 occupies the southernmost position in the tunnel 

farthest away from 202A (also referred to as position #1). The combined volume of equipment stored on the 28 railcars 

is approximately 2,204 m3 (2,883 yd3). Tunnel 2 provides storage space for approximately 40 railcars. As defined in 

RCRA Permit WA7890008967, the maximum process design capacity for storage in Tunnel 2 is 19,878 m3 

(26,000 yd3). Process design capacity for Tunnel 2 is based on a cross-section similar to Tunnel 1 for railcars. Area to 

the side and above that cross-section is not considered useable storage capacity. 

Tunnel 2 consists of the following three areas: the water-fillable shielding door, the storage area, and the ventilation 

shaft. For deactivation (completed in 1997), ventilation was air gapped and sealed, water was removed from the water-

fillable shielding door, and the door was sealed with expandable foam and flashing tape.  

Following the partial failure of Tunnel 1 in 2017, an engineering evaluation determined that Tunnel 2 was also at risk 

of structural failure (CHPRC-03365). An interim closure action to fill the entire tunnel with grout improved tunnel 

stability, provided additional radiological protection, and increased durability. 

 

PUREX (202A)

Railcar 1

Railcar 15

Railcar 15

Railcar 27

Railcar 27Railcar 28

296A010

Relevant Characterization 

 Initial characterization is based on waste transfer forms completed at the time the rail cars were 

emplaced in the tunnel describing the contents of the rail car, the condition and contents of 

equipment on the rail car, and radiation dose readings at placement. 

 Overall tunnel chemical and radiological inventory, rail-car specific inventory, and tunnel 

conditions has been developed as part of safety authorization basis document development, 

RCRA permit activities, and 2017-2018 tunnel stabilization activities. Inventory information 

from key sources is listed on page C-269.  

 No soil sample data are available in the immediate vicinity of Tunnel 2. 

 Dose rates in Tunnel 2 were taken in available risers in 2018 prior to grouting with a maximum 

of 5.5 R/hr near position #1. 

Features of Interest 

 The water-fillable door is 7.5 m (24.5 ft) high, 6.6 m (22 ft) wide, and 2.1 m (7 ft) deep, constructed of 1.3 cm 

(0.5 in) thick steel plate and hollow to permit filling with water for radiation shielding. Water was removed prior to 

deactivation. 

 The tunnel includes the ventilation shaft, 296A010, located at the south end of the tunnel. The shaft is 

approximately 1.5 m by 1.5 m (5 ft by 5 ft) in cross section and constructed of reinforced concrete. The ventilation 

shaft protrudes approximately 0.3 m (1 ft) above grade and is capped with a single-stage high-efficiency particulate 

air filter, an exhaust fan, and a 6 m (20 ft) tall stack. The ventilation shaft has been air gapped and sealed, and the 

exhaust fan abandoned in place. 

Waste Streams 

Tunnel 2 was used for disposal of highly radioactive failed equipment and components previously used in the PUREX plant processes and other facilities from 1967 to 

1996. Failed equipment was flushed and drained to the extent possible, placed on rail cars, and pushed into the tunnel.  

The types of components in Tunnel 2 are listed below. More detailed descriptions, including purpose and use of the equipment placed in the tunnel, are on 

pages C-269 through C-281 of this scoping summary. 

 Large vessels used as concentrators, centrifuges, and solvent extraction columns secured directly on a flatbed railcar  

 Jumpers and miscellaneous equipment in large boxes placed on flatbed railcars 

 Waste/debris from the Naval Reactor Facility at the Idaho National Laboratory  

 Waste/debris from 324 Building B Cell cleanout 

 Empty tank cars used to transport liquid waste 

 

Construction 

 Length: 515 m (1,688 ft) from the water-fillable door to the ventilation shaft, with a 0.1% grade downward slope 

from north to south  

 Width: 10.4 m (34 ft)  Height: 7.9 m (26 ft) 

 The tunnel is constructed in the shape of a Quonset hut with a series of transverse steel rib beams supporting 

stamped corrugated steel plate roof panels that span between and bolt to steel rib supports. Interior and exterior 

surfaces of the roof system are coated with a bituminous material. Steel ribs are supported by continuous reinforced 

concrete wall thrust block foundation system. The steel roof structure was then further supported by a retrofit 

addition of longitudinal steel wale beam wide flange supports that are supported by underhung anchor bolts 

embedded in reinforced arched concrete rib girders. Concrete ribs are supported by additional reinforced concrete 

thrust blocks placed over the top of existing wall footings. A minimum depth of 2.4 m (8 ft) of uncompacted soil 

fill was then placed over the tunnel storage area and the fill was contoured to provide slope stability. 

 The floor consists of two railroad track rails supported by transverse 0.15 by 0.2 m (6 by 8 in.) railroad ties at 0.6 m 

(2 ft) spacing laid over a gravel bed. The spaces between ties are filled to the top of the ties with gravel ballast.  

 Tunnel interior was filled with engineered grout in 2018-2019.  

Figure C-55. PUREX Storage Tunnel Number 2 Scoping Summary (1 of 17) 
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Scoping Summary: 218-E-15 (PUREX Storage Tunnel 2) 

  

April 1964 

September 1964 

2018 

Cross-section showing depth of overburden for tallest item in 
Tunnel 2 (L Cell package at position 4) 

Figure C-55. PUREX Storage Tunnel Number 2 Scoping Summary (2 of 17) 
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Scoping Summary: 218-E-15 (PUREX Storage Tunnel 2) 

  

Tunnel Radiological Inventory Published for Tunnel 2 

Source 

Decay 

Date Sr-90 Cs-137 H-3 Kr-85 Sb-125 Cs-134 I-129 Pm-147 U-235 Pu-238 Pu-239 Pu-240 Pu-241 Pu-242 Am-241 

Radiological 

Inventory 

Transuranic 

(estimated) 

Documented Safety Analysis, 

CP-14977, Table C-10 

(positions 1-23, 26-28) 

2018 8,927 Ci 11,216 Ci 24 Ci 401 Ci 4 Ci 1 Ci   62 Ci  393 Ci 270 Ci 116 Ci 4,039 Ci   189 Ci 

  

65 g 129 g 0 g 1 g 0 g 0 g   0 g  23 g 4,348 g 508 g 39 g   55 g 

Documented Safety Analysis, 

CP-14977, Table C-13 for 

324 glass values and Table C-14 

for other 324 (positions 24 and 

25)  

2018 

(other) 

97,427 Ci 118,782 Ci            Ci  0.35 Ci 1.32 Ci 0.75  Ci 28.68  Ci 0.00 Ci 1.52 Ci 

711 g 1,365 g            g  0.02 g 21.25 g 3.28  g 0.28  g 0.01 g 0.44 g 

2018 

(glass) 

119,664 Ci 272,760 Ci                2.6* Ci         

877 g 3,136 g                41.2* g         

Total from Documented Safety 

Analysis, CP-14977 

2018 226,018 Ci 402,758 Ci 24 Ci 401 Ci 4 Ci 1 Ci   62 Ci  393 Ci 274 Ci 117 Ci 4,068 Ci 0 Ci 191 Ci 

2018 1,653 g 4,630 g 0 g 1 g 0 g 0 g   0 g  23 g 4,410 g 511 g 39 g 0.01 g 55 g 

DOE/EIS-0391, Appendix S, 

Table S-56b 

1990                    47.4 Ci          

Soil Inventory Model, CP-61786, 

Appendix F 

2070                 3.7x10-6 Ci   47.3 Ci         

18-AMRP-0106, Attachment, 

“PUREX Storage Tunnel #1 and 

Tunnel #2 Characterization / 

Mapping” 

When 

placed 

(1967-

1996) 

                27.4 Ci            

 

       2,078,882 Ci 5,598 g 

Blank cells indicate that no value was reported. *Glass waste values shown only as plutonium in Table C-13; reported here as Pu-239.   

 

 

 

Tunnel Chemical Inventory  
Published for Tunnel 2 Dangerous Waste 

 

Source Silver Mercury Cadmium Lead Chromium Barium 

Mineral 

Oil 

Solid Waste 

Volume  

Waste Codes D001/D011 D009 D006/WT02 D008 D007 D005 WT02  

WA7890008967, Closure Unit Group 25, Chapter 1, Part 

A Form and Chapter 3, Waste Analysis Plan 

740  kg 130 kg 68.5 kg 9,734 kg 9 kg 3 kg 8.5 kg 2,204 m3 

DOE/EIS-0391, Appendix S, Tables S-30, S-82a, S-82b 740 kg 130 kg 68.5 kg 9,730 kg 9 kg     Unknown m3 

18-AMRP-0106, Attachment, “PUREX Storage Tunnel #1 

and Tunnel #2 Characterization / Mapping” 

740  kg 130  kg 68.5 kg 9,634 kg 9 kg 3 kg 8.5 kg 2,213 m3 

Solid waste volume is the estimated volume of equipment and components and does not include rail car volume. 

 

Half-Lives of Radionuclides in Tunnel 2 Inventory 

Isotope 

Half-life 

(yr) Isotope 

Half-life 

(yr) 

Sr-90 29 Pm-147 2.6 

Cs-137 30 Pu-238 87 

H-3 12.5 Pu-239 24,100 

Kr-85 10.8 Pu-240 6,560 

Sb-125 2.8 Pu-241 14 

Cs-134 2.1 Pu-242 373,300 

1-129 15,700,000 Am-241 432 

 

 

Figure C-55. PUREX Storage Tunnel Number 2 Scoping Summary (3 of 17) 
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Scoping Summary: 218-E-15 (PUREX Storage Tunnel 2) 

Rail Car-Specific Information 
Information available on individual railcars in Tunnel 2 is shown in tables on succeeding pages. Railcars 1-23 

contain equipment and components from the PUREX Canyon Facility. Specific parts of the process where the 

equipment was utilized and process streams associated with the equipment are listed. The tables below list 

abbreviations that identify process streams and component identifiers.  

Process Stream Function 

1BP  1BS Column plutonium product stream to 2AF Tank  

1BXF  1BX Column feed stream  

1CU  1C Column uranium product stream  

1UC  Concentrated uranium product from 1CU concentrator  

1WF  Feed to E-F6-1 waste concentrator  

1WR  Condensate from T-F6-2 demister  

1WW  Concentrated waste overflow from concentrator  

2AF  2A Column feed stream  

2AP  2A Column plutonium product stream, to 2B Column  

2AW  2A Column aqueous waste to backcycle system  

2AX  2A Column extractant (organic)  

2BP  2B Column plutonium product to 3A Column feed makeup  

3AF  3A Column feed stream  

3AS  3A Column scrub, dilute nitric acid to remove fission products  

3AW  3A Column aqueous waste routed to backcycle system  

3AX  3A Column extractant (organic)  

3BP  3B Column plutonium product  

3BW  3B Column organic waste recycled to 1BX feed tank  

3BX  3B Column strip solution, dilute nitric acid to remove plutonium  

3WD  Backcycle waste concentrator condensate  

3WF  Backcycle feed  

3WW  Concentrated backcycle waste  

AAA  18% HNO3 solution product from T-F5 routed to TK-F3  

AAF  Acid absorber feed stream - vapor from waste concentrator E-F6-1  

AAR  Acid absorber water to T-F5  

ANN  ANN solution added to T-F5 to complex fluoride  

Metathesis solution  Converts UF4 remaining in dissolver to UO2 2H2O  

PCP  Final plutonium product  

UGS Underground storage 

WRP  Waste sent to TK-F8 for rework  

 

Letter  Equipment Piece  

E  Condenser, concentrator, heater (steam)  

F  Filter  

G  Centrifuge  

PG  Pulse generator  

PM  Pulse motor  

P  Pump  

TK  Tank  

T  Tower (column)  

  

  

  

  

  

  

  

  

Miscellaneous/Other Relevant Information (continued) 
 
Grout stabilization 

Engineered non-aggregate grout, designed to meet the following functional 

requirements was used for interim stabilization of Tunnel 2.  

 Flows easily to the extent of the tunnel length and into open spaces in and 

between rail cars and equipment.  

 Minimizes the amount of heat generated during curing. 

 Minimum compressive strength is 8,200 to 13,800 kPa (1,200 to 2,000 psi) 

after 28 days.  

 Provides extended placement time to facilitate batching and placement 

during construction.  

Approximately 32,100 m3 (42,000 yd3) of engineered grout was pumped into 

the tunnel during stabilization. Based on camera observation during grouting, 

all equipment was covered, and void space remains at the top of the tunnel, 

ranging from 5 cm (2 in.) to 2.3 m (7.5 ft) above the grout. 

Engineered Grout formulation 

The formula for the engineered grout used to stabilize Tunnel 2 is listed in the 

following table: 

Constituent Quantity (per yard) 

Sand 2,105 lb 

Type III cement 374  lb 

Fly ash 796  lb 

Water 56  gal 

Viscosity-modifying admixture 60  oz 

Hydration-controlling admixture 60  oz 

Water-reducing admixture 22  oz 

Workability-retaining admixture 22 oz 

 

 

 

 

References 
Reference citations are provide in Chapter C8 of this appendix. 

 

Site Interfaces 

 PUREX 202A Railroad Tunnel 

 218-E-14, PUREX Storage Tunnel 1 

 296A010, ventilation stack 

 

Figure C-55. PUREX Storage Tunnel Number 2 Scoping Summary (4 of 17) 
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Waste volume is the estimated volume of equipment and components and does not include rail car volume. C-269 
In tunnels pictures from February – April 2018 unless otherwise noted. 

Scoping Summary: 218-E-15 (PUREX Storage Tunnel 2) 

 

Position: Equipment Stored:  Radiological Constituents 

Hazardous 

Constituents Dangerous Waste 

 

1 E-F6 Concentrator (waste concentrator) 

 

Tube Bundle (provide steam heat to concentrators) 

Drawing H-2-52550 

 

Agitator Motor  

2,400 ft3 At placement: 

700 Ci (8% Actinides, 92% Fission 

Products) 

No specific data None 

Some documents indicate that TK-F15-2 Tank (Waste sampling tank) may have been stored 

at this position with the E-F6 concentrator. Based on visual observation during stabilization, 

TK-F-15-2 is not present at this position. 

Placed 

12/12/1967 

 

 

Rail Car 

61439 

Process Origin 

E-F6: Fission Product Waste 

Concentration 

High activity aqueous waste (HAW), 

containing nearly all of the process 

fission products, is concentrated to 

recover nitric acid and to reduce the 

volume of the remaining solution prior to 

discharge to tank farms. 

TK-F15-2: Waste Concentration & 

Treatment 

Sampling concentrated waste prior to 

discharge. 

Process Streams 

Inlet Streams 

E-F6: 1WF, 1WR, Water, 

TK-F15 Offgas 

TK-F15: 1WW, Sugar 

 

Outlet Streams 

E-F6: 1WW, Offgas to  

T-F6-2 

TK-F15-2: 1WW, WRP, 

Offgas to E-F6 

Dose Rate (at placement): 

1.5 rem/hr @ 100 ft 

 

Transuranic 

constituents:  

41 g estimated  

(18-AMRP-0106) 

Spent Fuel:  No 

LDR: No 

Liquid PCB: None known 

 

Position: Equipment Stored:  Radiological Constituents 

Hazardous 

Constituents Dangerous Waste 

 

2 
E-F6 Concentrator (waste concentrator)  2,400 ft3 At placement: 

500 Ci (8% Actinides, 92% Fission 

Products) 

No specific data None 

2 Tube Bundles (provide steam heat to concentrators) 

Placed 

03/26/1969 

 

Rail Car 

MILW 

60883 

Process Origin 

Waste Concentration & Treatment 

HAW containing nearly all of the process 

fission products, is concentrated to 

recover nitric acid and to reduce the 

volume of the remaining solution prior to 

discharge to tank farms. 

E-F6 previously in position E-H4 

(Backcycle Waste) system for acid 

recovery. 

Process Streams 

Inlet Streams 
E-F6: 1WF, 1WR, Water, 

TK-F15 Offgas 

 

Outlet Streams 

E-F6: 3WW, 1WW, Offgas 

to T-F6-2 

Dose Rate (at placement): 

0.8 rem/hr @ 2 ft 

 

Transuranic 

constituents: 

29 g estimated  

(18-AMRP-0106) 

Spent Fuel:  No 

LDR: No 

Liquid PCB: None known 

  
Figure C-55. PUREX Storage Tunnel Number 2 Scoping Summary (5 of 17) 
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Waste volume is the estimated volume of equipment and components and does not include rail car volume. C-270 
In tunnels pictures from February – April 2018 unless otherwise noted. 

Scoping Summary: 218-E-15 (PUREX Storage Tunnel 2) 

 

Position: Equipment Stored:  Radiological Constituents 

Hazardous 

Constituents Dangerous Waste 

 

  

3 
E-F6 Concentrator (waste concentrator)  2,400 ft3 At placement: 

700 Ci (8% Actinides, 92% Fission 

Products) 

No specific data None 

2 Tube Bundles (provides steam heat to concentrators) 

Placed 

03/19/1970 

 

Rail Car 

3612 

Process Origin 

Waste Concentration & Treatment 

HAW containing nearly all of the process 

fission products , is concentrated to 

recover nitric acid and to reduce the 

volume of the remaining solution prior to 

discharge to tank farms. 

Process Streams 

Inlet Streams 

1WF, 1WR, Water, TK-F15 

Offgas 

 

Outlet Streams 

1WW, Offgas to T-F6-2 

Dose Rate (at placement): 

0.5 rem/hr @ 2 ft 

 

Transuranic 

constituents:  

41 g estimated  

(18-AMRP-0106) 

Spent Fuel: No 

LDR: No 

Liquid PCB: None known 

 

Position: Equipment Stored:  Radiological Constituents 

Hazardous 

Constituents Dangerous Waste 

 

4 L Cell Package (plutonium solvent extraction and 

concentration equipment) in a steel box  

2,400 ft3 At placement: 

500 g plutonium 

No specific data None 

Placed 

12/30/1970 

 

Rail Car 

MILW 

60033 

Process Origin 

Final Plutonium Cycles 

Final purification of plutonium and 

concentration of product stream 

Process Streams 

Inlet Streams 
2BP, HNO3, 3AS, 3BX, 

3AF, Water, 3AX, 3BP 

 

 

Outlet Streams 

3AW, 3BW, PCP, Offgas 

Dose Rate (at placement): 

0.2 rem/hr @ contact 

 

Transuranic 

constituents:  

500 g estimated  

(18-AMRP-0106)  

Spent Fuel: No 

LDR: No 

Liquid PCB: None known 

  
Figure C-55. PUREX Storage Tunnel Number 2 Scoping Summary (6 of 17) 
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Waste volume is the estimated volume of equipment and components and does not include rail car volume. C-271 
In tunnels pictures from February – April 2018 unless otherwise noted. 

Scoping Summary: 218-E-15 (PUREX Storage Tunnel 2) 

 

Position: Equipment Stored:  Radiological Constituents 

Hazardous 

Constituents Dangerous Waste 

 

5 T-F2 Silver Reactor (iodine removal) 2,400 ft3 At placement: 

20 Ci (I-129) 

Silver Silver D001, D011 ~625 kg 

(silver salts/silver nitrate) 
T-F6 Demister (droplet removal from offgas stream) 

Vessel Vent (process vent line) 

Catwalk/Guard Rails 

Placed 

02/26/1971 

 

Gondola 

Car 4610 

Process Origin 

Process Vent System (T-F2) 

Offgas from the dissolvers reacted with 

silver nitrate to reduce the amount of 

iodine discharged in the process exhaust. 

Waste Concentration &  

Treatment (T-F6) 

Entrained droplets of concentrated 

solutions were removed from overhead 

vapors to minimize contamination of 

recovered acid. 

Process Streams 

Inlet Streams 

T-F2: Vents from vessels & 

condensers 

T-F6: E-F6-1 Offgas, Water 

 

Outlet Streams 

T-F2: Vents from vessels & 

condensers (less free 

halogens) 

T-F6: AAF, 1WR 

Dose Rate (at placement): 

2 rem/hr @ contact 

 

Transuranic 

constituents:  

No 

Spent Fuel: No 

LDR: Silver 

Liquid PCB: None known 

 

Position: Equipment Stored:  Radiological Constituents 

Hazardous 

Constituents Dangerous Waste 

 

6 T-A3-1 Modified Downdraft Dissolver Condenser 

Tower (offgas handling) 

Scrubber (likely T-A3 NH3 Scrubber) 

Lid & Vapor Line 

2,400 ft3 At placement: 

10 Ci (Ru-109) 

No specific data None 

Placed 

12/12/1971 

 

Gondola 

Car 4611 

 

Process Origin 

Material Dissolution & Feed 

Preparation  

Absorb and condense ammonia during 

fuel decladding and nitric acid during 

fuel dissolution. 

Process Streams 

Inlet Streams 
T-A3-1 Mod: TK-A3 

Dissolver Offgas 

Scrubber: T-A3-1 Offgas, 

Water 

Outlet Streams 
T-A3-1 Mod: Offgas to 

Scrubber, Acid to TK-A3 

Dissolver 

Scrubber: Acid to TK-A3, 

Waste & Fission Product to 

NH3 Catch Tank & Heater 

Dose Rate (at placement): 

1 rem/hr @ contact 

 

Transuranic 

constituents:  

No 

Spent Fuel: No 

LDR: No 

Liquid PCB: None known 
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Waste volume is the estimated volume of equipment and components and does not include rail car volume. C-272 
In tunnels pictures from February – April 2018 unless otherwise noted. 

Scoping Summary: 218-E-15 (PUREX Storage Tunnel 2) 

 

Position: Equipment Stored:  Radiological Constituents 

Hazardous 

Constituents Dangerous Waste 

 

7 TK-A3 Annular Dissolver (fuel dissolution) 2,400 ft3 At placement: 

50 Ci (8% Actinides.89% Fission 

Product, 3% Activation Products) 

Elemental mercury Mercury D009 ~45 kg 

 

May also have cadmium 

present (D006, WT02 

~43 kg) 

Placed 

12/22/1971 

 

Rail Car 

B58 

(Shortened 

9 ft) 

Process Origin 

Material Dissolution & Feed 

Preparation 

Dissolution of reactor fuel to being 

uranium/plutonium separation process. 

Process Streams 

Inlet Streams 

Zircaloy Clad Metal 

Chemicals, Rec HNO3, 

Metathesis solution 

 

Outlet Streams 

Recladding waste metathesis 

solution, dissolved 

plutonium, uranium, or 

neptunium, and offgas 

Dose Rate (at placement): 

5 rem/hr @ 5 ft 

 

Transuranic 

constituents:  

2.9 g estimated  

(18-AMRP-0106)  

Spent Fuel:  No 

LDR:  Elemental mercury (liquid) 

Possible cadmium 

Liquid PCB: None known 

 

Position: Equipment Stored:  Radiological Constituents 

Hazardous 

Constituents Dangerous Waste 

 

8 A1W1 Fuel Ends 800 ft3 At placement: 

17,500 Ci 

No specific data None 

New Production Reactor (NPR) Fuel Handling 

Equipment 

Steel Liner Box  

Placed 

08/29/1972 

 

Rail Car 

19808 

Process Origin 

N Reactor and PUREX 

Fuel handling material and components  

 

U.S. Department of Energy Idaho 

National Laboratory 

Components and materials from nuclear 

fuel cycle in Idaho. 

Process Streams 

Inlet Streams 

N/A 

 

Outlet Streams 

N/A 

Dose Rate (at placement): 

10 rem/hr @ 150 ft 

 

Transuranic 

constituents:  

1,000 g estimated  

(18-AMRP-0106)  

Spent Fuel:  Possible 

LDR: No 

Liquid PCB: None known 
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Waste volume is the estimated volume of equipment and components and does not include rail car volume. C-273 
In tunnels pictures from February – April 2018 unless otherwise noted. 

Scoping Summary: 218-E-15 (PUREX Storage Tunnel 2) 

 

Position: Equipment Stored:  Radiological Constituents 

Hazardous 

Constituents Dangerous Waste 

 

9 TK-C3 Annular Dissolver (fuel dissolution) 1,590 ft3 At placement: 

50 Ci (8% Actinides, 89% Fission 

Products, 3% Activation Products) 

Elemental Mercury Mercury D009 ~45 kg 

 

May also have cadmium 

present (D006, WT02 

~43 kg) 

Placed 

09/30/1972 

 

Rail Car 

19811 

Process Origin 

Material Dissolution & Feed 

Preparation 

Dissolution of reactor fuel to being 

uranium/plutonium separation process. 

Process Streams 

Inlet Streams 

Zircaloy Clad Metal 

Chemicals, Rec HNO3, 

Metathesis solution 

 

Outlet Streams 

Recladding waste metathesis 

solution, dissolved 

plutonium, uranium, or 

neptunium, and offgas 

Dose Rate (at placement): 

5 rem/hr @ 5 ft 

 

Transuranic 

constituents:  

2.9 g estimated  

(18-AMRP-0106)  

Spent Fuel:  No 

LDR: Elemental Mercury (liquid) 

Possible cadmium  

Liquid PCB: None known 

 

Position: Equipment Stored:  Radiological Constituents 

Hazardous 

Constituents Dangerous Waste 

 

10 E-H4 Concentrator (3WB waste concentrator) 

#61 Tube Bundle (provides stream heat to concentrators) 

Prototype Cooling Coil 

F-F1 Filter Tank (vessel vent) 

2,400 ft3 At placement: 

500 Ci (0.04% Actinides, 67% 

plutonium, 33% Fission Products) 

No specific data None 

Placed 

08/30/1983 

 

Rail Car 

CDX-1 

Process Origin 

Backcycle Waste (E-H4)  

Aqueous waste streams from second 

cycle uranium, plutonium, and 

neptunium solvent extraction systems, 

and condensate from acid recovery 

systems are concentrated for reuse. 

 

Process Vent System (E-F1) 

Collects offgas from various process 

cells. 

Process Streams 

Inlet Streams 

E-H4: 3WF 

F-F1: Halogen free vent 

from Silver Reactor 

 

Outlet Streams 
E-H4: 3WW, Offgas 

F-F1: Vent to building air 

filters 

Dose Rate (at placement): 

0.8 rem/hr @ 2 ft 

 

Transuranic 

constituents:  

29 g estimated  

(18-AMRP-0106)  

Spent Fuel:  No 

LDR: No 

Liquid PCB: None known 
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Waste volume is the estimated volume of equipment and components and does not include rail car volume. C-274 
In tunnels pictures from February – April 2018 unless otherwise noted. 

Scoping Summary: 218-E-15 (PUREX Storage Tunnel 2) 

 

Position: Equipment Stored:  Radiological Constituents 

Hazardous 

Constituents Dangerous Waste 

 

11 TK-A3 Annular Dissolver (fuel dissolution) 3,960 ft3 At placement: 

0.81 Ci (8% Actinides, 89% Fission 

Products, 3% Activation Products) 

Elemental mercury in 

dissolver thermowell 

Cadmium in dissolver 

jacketing 

Mercury D009 ~40 kg 

 

Cadmium D006, WT02 

~43 kg 

E-A2 Steam Offgas Heater (prevent condensation of final 

offgas stream) 

Placed 

01/18/1986 

 

Rail Car 

3613 

Process Origin 

Material Dissolution & Feed 

Preparation 

Dissolution of reactor fuel to begin 

uranium/plutonium separation process. 

Process Streams 

Inlet Streams 
TK-A3: Zircaloy Clad Metal 

Chemicals, Recovered 

HNO3, Metathesis solution 

E-A2: NH3 Scrubber Offgas 

 

Outlet Streams 

TK-A3: Recladding waste 

metathesis solution, 

dissolved plutonium, 

uranium, or neptunium, and 

offgas 

E-A2: Hot offgas 

Dose Rate (at placement): 

1.5 rem/hr @ 150 ft 

 

Transuranic 

constituents:  

0.2 g estimated  

(18-AMRP-0106)  

Spent Fuel:  No 

LDR: Elemental mercury (liquid), 

cadmium 

Liquid PCB: None known 

 

Position: Equipment Stored:  Radiological Constituents 

Hazardous 

Constituents Dangerous Waste 

 

12 8 Tube Bundles (provide steam heat to concentrators) 5,438 ft3 At placement: 

540 Ci (16% Actinides, 83% Fission 

Products, 1% Activation Products) 

No specific data None 

PG-J6 Pulser #5 (transmit pulsing motion to support 

mixing in solvent extraction columns) 

Dissolver Lid  

9 Dumping Trunnions (tool for dissolver loading) 

White Box (H-2-58456) (steel) 

Placed 

01/20/1986 

 

Rail Car 

3611 

Process Origin 

First Decontamination & Partition 

Cycle 

Separates feed from the dissolver 

product into waste streams and product 

streams for purification 

Process Streams 

Inlet Streams 

1BXF 

 

Outlet Streams 

1BXF 

Dose Rate (at placement): 

2 rem/hr @ 3 ft 

 

Transuranic 

constituents:  

None 

Spent Fuel:  No 

LDR: No 

Liquid PCB: Possible in pulser oil 
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Waste volume is the estimated volume of equipment and components and does not include rail car volume. C-275 
In tunnels pictures from February – April 2018 unless otherwise noted. 

Scoping Summary: 218-E-15 (PUREX Storage Tunnel 2) 

 

Position: Equipment Stored:  Radiological Constituents 

Hazardous 

Constituents Dangerous Waste 

 

13 TK-J5 2A Feed Tank (feed tank for solvent extraction 

column) 

2,500 ft3 At placement: 

90 Ci (94% plutonium, 6% Fission 

Products) 

No specific data None 

E-F1 Condenser (condense entrained liquid in offgas 

stream) 

F12-B Cell Block 

Dissolver 4-Way Dumper, Dissolver Yoke, Flange Plate 

Placed 

01/21/1986 

 

Rail Car 

19806 

Process Origin 

Final Plutonium Cycles (TK-J5) 
Final purification and concentration of 

plutonium product stream. 

Process Vent System (E-F1) 

Collect offgas from various process 

vessels. 

Process Streams 

Inlet Streams 
TK-J5: 1BP, Fresh HNO3 & 

2AF-NO3 

E-F1: Vents from Vessels & 

Condensers 

 

Outlet Streams 
TK-J5: 2AF 

E-F1: Offgas and condensate 

to TK-F12 via TK-F1 

Dose Rate (at placement): 

0.003 rem/hr @ 1 ft 

 

Transuranic 

constituents:  

31 g estimated  

(18-AMRP-0106)  

Spent Fuel:  No 

LDR: No 

Liquid PCB: None known 

 

Position: Equipment Stored:  Radiological Constituents 

Hazardous 

Constituents Dangerous Waste 

 

14 L-1 Pulser (transmit pulsing motion to support mixing in 

solvent extraction columns) 

3,600 ft3 At placement: 

33,740 Ci (16% Actinides, 83% 

Fission Products, 1% Activation 

Products) 

Lead Lead D008 ~2,540 kg 

2 Column Cartridges (components of solvent extraction 

column) 

4 Tube Bundles (provides steam heat to concentrators) 

Jumper Cutter, Storage Rack, 3 Jumper Alignment 
Tools, 9 Exterior Dumping Trunnions, 10 Pumps, 
3 Agitators, 2 Vent Jumpers, 7 Yokes 

Placed 

11/18/1987 

 

Rail Car 

PX-10 

Process Origin 

Final Pu Cycles 

Final purification and concentration of 

plutonium product stream. 

Process Streams 

Inlet Streams 

Pulser served T-L1 Column: 

2AF, 2AX, Fresh HNO3 and 

Water 

 

Outlet Streams 

Pulser served T-L1 Column: 

2AP & 2AW 

Dose Rate (at placement): 

5 rem/hr @ 15 ft 

 

Transuranic 

constituents:  

1,900 g estimated  

(18-AMRP-0106)  

Spent Fuel:  No 

LDR: Lead 

Liquid PCB: Possible in pulser oil 

  
Figure C-55. PUREX Storage Tunnel Number 2 Scoping Summary (11 of 17) 
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Waste volume is the estimated volume of equipment and components and does not include rail car volume. C-276 
In tunnels pictures from February – April 2018 unless otherwise noted. 

Scoping Summary: 218-E-15 (PUREX Storage Tunnel 2) 

 

Position: Equipment Stored:  Radiological Constituents 

Hazardous 

Constituents Dangerous Waste 

 

15 T-A2 Silver Reactor, #5 Spare (iodine removal) 2,775 ft3 At placement: 

240 Ci (15.5% Actinides, 80.5% 

Fission Products, 1% Activation 

Products, 3% I-129 [7.4 Ci])  

Cadmium, Silver, 

Lead 

Silver D001, D011 ~115 kg 

(silver salts/silver nitrate) 

Cadmium D006, WT02 

~13 kg 

Lead D008 ~230 kg 

E-F2 Steam Heater (prevent condensation of final offgas 

stream) 

Burial Liner (H-2-65095) 

Jumpers, S/R (silver reactor) Cradle  

Placed 

05/13/1988 

 

Rail Car 

PX-9 

Process Origin 

Process Vent System 

Offgas from dissolvers reacted with 

silver nitrate to reduce iodine discharged 

in process exhaust. 

Process Streams 

Inlet Streams 

T-A2: Vents from Vessels 

and Condensers 

E-F2: Dry Vent Gas from 

Condensers and Vessels 

 

Outlet Streams 

T-A2: Vents from Vessels & 

Condensers (less free 

halogens) 

E-F2: Hot dry vent gas 

Dose Rate (at placement): 

0.02 rem/hr @ 20 ft 

 

Transuranic 

constituents:  

13 g estimated  

(18-AMRP-0106)  

Spent Fuel:  No 

LDR: Lead, cadmium, silver 

Liquid PCB: None known 

 

Position:  Equipment Stored:   Radiological Constituents 

Hazardous 

Constituents Dangerous Waste 

 

16 E-J8-1 Unitized Concentrator Vessel (uranium solution 

concentrator) 

(H-2-52477) 

6,000 ft3 At placement: 

1.5 Ci (46% Uranium, 23% 

Plutonium, 30% Fission Products) 

No specific data None 

Placed 

03/11/1989 

 

Rail Car 

PX-6 

Process Origin 

First Decontamination & Partition 

Cycle 

Separates feed from dissolvers into 

product streams for purification and 

waste streams. 

Process Streams 

Inlet Streams 

1CU, 3WD 

 

Outlet Streams 

1UC, Offgas 

Dose Rate (at placement): 

0.005 rem/hr @ 10 ft 

 

Transuranic 

constituents:  

0.4 g estimated  

(18-AMRP-0106)  

Spent Fuel:  No 

LDR: No 

Liquid PCB: None known 

  
Figure C-55. PUREX Storage Tunnel Number 2 Scoping Summary (12 of 17) 
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Waste volume is the estimated volume of equipment and components and does not include rail car volume. C-277 
In tunnels pictures from February – April 2018 unless otherwise noted. 

Scoping Summary: 218-E-15 (PUREX Storage Tunnel 2) 

 

Position: Equipment Stored:  Radiological Constituents 

Hazardous 

Constituents Dangerous Waste 

 

17 North Storage Liner (H-2-65095) with 6 Pumps, 

Agitator, Cut Up Jumpers (14 tons) 

2,574 ft3 At placement: 

3 Ci (16% Actinides, 83% Fission 

Products, 1% Activation Products) 

No specific data None 

South Storage Liner (H-2-65095) with Pump, #15 yoke, 

Cut Up Jumpers, (15.5 tons) 

Placed 

08/05/1989 

 

Rail Car 

PX-19 

Process Origin 

Various areas in PUREX Canyon 

Process Streams 

Inlet Streams 

Various 

 

Outlet Streams 

Various 

Dose Rate (at placement): 

0.080 rem/hr @ 1 ft 

 

Transuranic 

constituents:  

0.1 g estimated  

(18-AMRP-0106) 

Spent Fuel:  No 

LDR: No 

Liquid PCB: None known 

 

Position: Equipment Stored:  Radiological Constituents 

Hazardous 

Constituents Dangerous Waste 

 

18 T-F5 Acid Absorber (recover nitric acid) 835 ft3 At placement: 

185 Ci (8.3% Actinides, 91.7% 

Fission Products) 

No specific data None 

Placed 

04/08/1994 

 

Rail Car 

PX-2 

Process Origin 

Waste Concentration & Acid Recovery 

System for nitric acid recovery from 

process offgas stream for re-use. 

Process Streams 

Inlet Streams 

AAF from E-F6, AAR from 

E-F5, ANN, Water 

 

Outlet Streams 

AAA to TK-F3, vapor to 

E-F6, offgas to stack 

Dose Rate (at placement): 

0.090 rem/hr @ contact 

 

Transuranic 

constituents:  

14 g estimated  

(18-AMRP-0106)  

Spent Fuel:  No 

LDR: No 

Liquid PCB: None known 
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Waste volume is the estimated volume of equipment and components and does not include rail car volume. C-278 
In tunnels pictures from February – April 2018 unless otherwise noted. 

Scoping Summary: 218-E-15 (PUREX Storage Tunnel 2) 

 

Position: Equipment Stored:  Radiological Constituents 

Hazardous 

Constituents Dangerous Waste 

 

19 4 Metal Liner Storage Boxes (H-2-65095-3 and 

H-2-100187-0) with failed jumpers and miscellaneous 

obsolete Canyon equipment 

4,032 ft3 At placement: 

927 Ci (16% Actinides, 83% 

Fission Products, 1% Activation 

Products) 

No specific data None 

Placed 

09/16/1994 

 

Rail Car 

PX-23 

Process Origin 

Various from PUREX Canyon 

Process Streams 

Inlet Streams 

Various 

 

Outlet Streams 

Various 

Dose Rate (at placement): 

0.030 rem/hr @ 2 ft 

 

Transuranic 

constituents:  

130 g estimated  

(18-AMRP-0106)  

Spent Fuel:  No 

LDR: No 

Liquid PCB: None known 

 

Position: Equipment Stored:  Radiological Constituents 

Hazardous 

Constituents Dangerous Waste 

 

20 E-H4-1 Unitized Concentrator (waste concentrator) 

(H-2-52477 and H-2-56213) 

5,760 ft3 At placement: 

3,070 Ci (100% Fission Products) 

Chromium Chromium D007 ~8 kg 

Placed 

11/27/1995 

 

Rail Car 

PX-28 

Process Origin 

Backcycle Waste  

Aqueous waste streams from second 

cycle uranium, plutonium, and 

neptunium solvent extraction systems, 

and condensate from acid recovery 

systems are concentrated for reuse. 

Process Streams 

Inlet Streams 

3WF 

 

Outlet Streams 

3WW, Offgas 

Dose Rate (at placement): 

1 rem/hr @ 5 ft 

 

Transuranic 

constituents:  

None 

Spent Fuel:  No 

LDR: Chromium 

Liquid PCB: None known 
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Waste volume is the estimated volume of equipment and components and does not include rail car volume. C-279 
In tunnels pictures from February – April 2018 unless otherwise noted. 

Scoping Summary: 218-E-15 (PUREX Storage Tunnel 2) 

 

Position: Equipment Stored:  Radiological Constituents 

Hazardous 

Constituents Dangerous Waste 

 

21 TK-E5 Coating Waste Tank (waste receiver tank) 

(H-2-52453) 

3,457 ft3 At placement: 

26,000 Ci (TK-E5: 6.9% Actinides, 

93.1% Fission Products; E-H4: 

100% Fission Products) 

Lead Lead D008 ~1,830 kg 

H4 Concentrator Tower (waste concentrator) 

(H-2-58102) 

Lead Storage Box Assembly (H-2-131629), Hot Shop 

“Q” Cover Plate (H-2-52222), Tube Bundle Wash 

Capsule (H-2-58647), Dissolver Charging Insert 

(H-2-75875), Lifting Yoke #7A (H-2-96837), Lifting 

Yoke #9 (H-2-52458) 

Placed 

02/08/1995 

 

Rail Car 

PX-3609 

Process Origin 

Material Dissolution & Feed 

Preparation (TK-E5) 
Receive coating/cladding waste after first 

step in fuel dissolution process 

Backcycle Waste (H4 Tower)  

Aqueous waste streams from second 

cycle uranium, plutonium, and 

neptunium solvent extraction systems, 

and condensate from acid recovery 

systems are concentrated for reuse. 

Process Streams 

Inlet Streams 

E-H4: 3WF 

TK-E5: Metathesis Solution 

 

Outlet Streams 
E-H4: 3WW, Offgas 

TK-E5: Metathesis Solution 

to UGS 

Dose Rate (at placement): 

1 rem/hr @ 4 ft 

 

Transuranic 

constituents:  

1,600 g estimated  

(18-AMRP-0106)  

Spent Fuel:  No 

LDR: Lead 

Liquid PCB: None known 

 

Position: Equipment Stored:  Radiological Constituents 

Hazardous 

Constituents Dangerous Waste 

 

22 Metal Liner Box (H-2-65095) with Jumpers and Failed 

Obsolete Equipment 

1,712 ft3 At placement: 

15 Ci (actinides and fission products 

split unknown) 

Cadmium in neutron 

monitor pig, Lead 

Cadmium D006, WT02 

~2 kg 

Lead D008 ~3,232 kg F7 Neutron Monitor Pig (H-2-75825) 

Lead Storage Box (H-2-131629) with Jumper 

Counterweights and Misc. Lead Items 

Scrap Hopper (H-2-57347) with Miscellaneous Canyon 

Equipment 

Canister Capping Station (H-2-821831) 

Test Canister with various lengths of carbon steel pipe 

Placed 

03/11/1996 

 

Rail Car 

3616 

Process Origin 

Various from PUREX Canyon 

Process Streams 

Inlet Streams 

Various 

 

Outlet Streams 

Various 

Dose Rate (at placement): 

0.100 rem/hr @ 1 ft 

 

Transuranic 

constituents:  

2.1 g estimated  

(18-AMRP-0106)  

Spent Fuel:  No 

LDR: Cadmium, Lead 

Liquid PCB: None known 

  
Figure C-55. PUREX Storage Tunnel Number 2 Scoping Summary (15 of 17) 
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Waste volume is the estimated volume of equipment and components and does not include rail car volume. C-280 
In tunnels pictures from February – April 2018 unless otherwise noted. 

Scoping Summary: 218-E-15 (PUREX Storage Tunnel 2) 

 

Position: Equipment Stored:  Radiological Constituents 

Hazardous 

Constituents Dangerous Waste 

 

23 2 Burial Boxes (H-2-100187) with Jumpers, 

Failed/Obsolete Canyon Equipment, and Lifting Yoke 

(H-2-99652) 

2,116 ft3 At placement: 

2 Ci (16% Actinides, 83% Fission 

Products, 1% Activation Products) 

No specific data None 

Placed 

03/11/1996 

 

Rail Car 

PX-31 

Process Origin 

Various from PUREX Canyon 

Process Streams 

Inlet Streams 

Various 

 

Outlet Streams 

Various 

Dose Rate (at placement): 

0.010 rem/hr @ 1 ft 

 

Transuranic 

constituents:  

0.3 g estimated  

(18-AMRP-0106)  

Spent Fuel:  No 

LDR: No 

Liquid PCB: None known 

 

Position: Equipment Stored:  Radiological Constituents 

Hazardous 

Constituents Dangerous Waste 

 

24 Concrete Burial Box #5-50 with 8 containers of 324 

Facility B Cell Waste and Debris 

1,890 ft3 At placement: 

244,000 Ci (<1% Actinides, >99% 

Sr-90/Cs-137) 

 

Barium, Cadmium, 

Chromium, Lead, 

Mineral Oil 

Barium D005 ~3 kg 

Cadmium D006, WT02 

~10.5 kg 

Chromium D007 ~1 kg 

Lead D008 ~1,802 kg 

Mineral Oil WT02 ~8.5 kg 

Placed 

04/26/1996 

 

Railcar 

PX-29 

(H-1-44980) 

 

Process Origin 

324 Facility B Cell Cleanout 

324 Facility used for research on highly 

radioactive materials. 

Process Streams 

Various 

Dose Rate (at placement): 

0.015 rem/hr @ 150 ft 

 

Transuranic 

constituents:  

24 g estimated  

(18-AMRP-0106)  

Spent Fuel:  No 

LDR: Barium, Cadmium, Lead, 

Chromium 

Liquid PCB: None known 

 

  Figure C-55. PUREX Storage Tunnel Number 2 Scoping Summary (16 of 17) 
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Waste volume is the estimated volume of equipment and components and does not include rail car volume. C-281 
In tunnels pictures from February – April 2018 unless otherwise noted. 

Scoping Summary: 218-E-15 (PUREX Storage Tunnel 2) 

 

Position: Equipment Stored:  Radiological Constituents 

Hazardous 

Constituents Dangerous Waste 

 

25 Concrete Burial Box #23014 with 9 Containers of 

324 Facility Waste 

1,890 ft3 At placement: 

1,750,000 Ci (<1% Actinides, >99% 

Sr-90/Cs-137) 

 

Barium, cadmium, 

chromium, lead 

Barium D005 ~4.2 g 

Cadmium D006, WT02 ~1g 

Chromium D007 ~1.8 g 

Lead D008 ~1 g 

Placed 

06/12/1996 

 

Rail Car 

10A-3619 

(H-1-44980) 

 

Process Origin 

324 Facility B Cell Cleanout 
324 Facility used for research on highly 

radioactive materials. 

Process Streams 

Various 

 

Dose Rate (at placement): 

0.200 rem/hr @ 150 ft 

 

Transuranic 

constituents:  

43 g estimated  

(18-AMRP-0106)  

Spent Fuel:  No 

LDR: Barium, cadmium, lead, 

chromium 

Liquid PCB: None known 

 

Position: Equipment Stored:  Radiological Constituents 

Hazardous 

Constituents Dangerous Waste 

 

26-28 Liquid Waste Tank Car HO-10H-18582 2,673 ft3 

(20,000 gal, 

each) 

At placement: 

23 Ci (97% Actinides, 3% Fission 

Products) 

No specific data None 

Liquid Waste Tank Car HO-10H-18579  9 Ci (90% Actinides, 10% Fission 

Products) 

Liquid Waste Tank Car HO-10H-18580 5.4 Ci (65% Actinides, 35% Fission 

Products) 

Placed 

06/19/1996 

Process Origin 

Liquid Waste Transportation from 

N Reactor or 300 Area to Tank Farms 

 

 

Note: Tank cars were empty when placed 

(WA7890008967, Waste Analysis Plan) 

Process Streams 

Various 

 

Dose Rate (at placement): 

Car 26: 0.650 rem/hr @ 3 ft 

 

Car 27: 0.300 rem/hr @ 3 ft 

 

Car 28: 0.100 rem/hr @ 3 ft 

Transuranic 

constituents:  

Car 26: 11 g 

Car 27: 130 g 

Car 28: 53 g  

estimated (18-AMRP-0106) 

Spent Fuel:  No 

LDR: No 

Liquid PCB: None known 

Figure C-55. PUREX Storage Tunnel Number 2 Scoping Summary (17 of 17) 
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D1 Introduction 1 

This appendix presents scoping information for the Plutonium Uranium Extraction (PUREX) Complex 2 

structures within the 200-CP-1 Operable Unit (OU). The 200-CP-1 OU is located in the eastern portion of 3 

the Central Plateau Inner Area. The following describes the organization and content of this appendix: 4 

 Chapter D1 provides the introduction to this appendix.5 

 Chapter D2 describes the scoping process used to obtain relevant information on the PUREX6 

Complex structures and lists key references.7 

 Chapter D3 identifies the PUREX Complex structure scoping summary groups presented in8 

Chapter D7.9 

 Chapter D4 identifies the PUREX Complex dangerous waste management units (DWMUs),10 

describes the flushing and sampling process of Resource Conservation and Recovery Act of 197611 

(RCRA) tanks, and presents the general hazardous material inventory remaining at structures in the12 

PUREX Complex.13 

 Chapter D5 identifies the PUREX Complex structures being addressed by the Comprehensive14 

Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) Removal Actions.15 

 Chapter D6 presents the initial data quality objective (DQO) evaluation approach and DQO16 

evaluation summary tables for PUREX Complex structures.17 

 Chapter D7 presents the individual scoping summaries for the PUREX Complex structures. Scoping18 

summaries are developed in according to the scoping process described in Chapter D3.19 

 Chapter D8 lists the references used to develop the scoping summaries and other sections of this20 

appendix.21 

This appendix provides a detailed description of the structures in the PUREX Complex that are within the 22 

scope of the 200-CP-1 Remedial Investigation/Feasibility Study (RI/FS) Work Plan. This includes a 23 

summary of available inventory and characterization information. The DQO Evaluation, used to identify 24 

data gaps, uncertainties, and the investigation approach recommended to resolve the data gaps and 25 

uncertainties is also documented in this appendix. Detailed information on the 200-CP-1 OU 26 

environmental setting, regulatory processes, and other relevant information is provided in Chapters 1 27 

through 3 of this work plan. The DQO Evaluation in  Chapter D6 is used to develop the Sampling and 28 

Analysis Plan contained in Appendix A and to identify technical evaluation tasks in Chapter 5 of this 29 

work plan.30 

D2 Scoping Process 31 

The following describes the scoping process for the PUREX Complex structures listed in Chapter D4. 32 

1. Reference identification and review: The 200-CP-1 project team identified and reviewed references33 

and drawings spanning over 70 years to obtain the most relevant information. The team reviewed key34 

documents about operational processes, technical manuals, safety reports and evaluations,35 

deactivation documents, sampling plans, as-left sample analysis and conditions, surveillance and36 

maintenance (S&M) reports, engineering drawings, and radiological survey reports to verify pertinent37 

details.38 
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When reviewing references, the project team identified operational dates, structure layout, physical 1 

structure details (e.g., construction materials and dimensions), process descriptions, remaining 2 

equipment and equipment configurations, remaining hazards, documented or suspected unplanned 3 

releases (UPRs), and any uncertainties that could be potentially significant to project decision making 4 

(e.g., locations, inventories, and releases).  5 

2. Existing data evaluation: Many PUREX Complex structures were previously investigated and6 

characterized during the deactivation activities. Information from these efforts was further evaluated7 

and compiled during the scoping process. Available information provided in the references was8 

summarized.9 

3. Scoping summary development: Relevant existing data were compiled into the scoping summary10 

format. Attempts were made to resolve incorrect or conflicting information when identified. When11 

resolution was not possible, conflicting information was clearly identified. The scoping summaries12 

represent the best available understanding of structure conditions. Scoping summaries and DQO13 

evaluations for PUREX Complex structures were reviewed with the U.S. Department of Energy,14 

Richland Operations Office (DOE-RL).15 

 The following key references provided overarching information during structure scoping. 16 

 BHI-01358, Plutonium-Uranium Extraction Plant (PUREX) Hazards Assessment17 

 CP-13467, PUREX Emergency Planning Hazards Assessment18 

 CP-14977, Plutonium Uranium Extraction Facility Documented Safety Analysis19 

 D&D-33703, Data Quality Objectives Summary Report for Characterization of the 202-A Building20 

(PUREX Canyon)21 

 DOE/RL-95-78, PUREX Facility Preclosure Work Plan22 

 DOE/RL-98-35, Surveillance and Maintenance Plan for the Plutonium-Uranium Extraction23 

(PUREX) Facility24 

 HNF-SD-CP-HIE-004, PUREX Deactivated End-State Hazard Analysis25 

 HW-31000, PUREX Technical Manual26 

 RHO-MA-116, PUREX Technical Manual27 

 WA7890008967, Hanford Facility Resource Conservation and Recovery Act (RCRA) Permit28 

Dangerous Waste Portion for the Treatment, Storage, and Disposal of Dangerous Waste, Closure29 

Unit Group 2530 

 WHC-EP-0646, Characterization of Past and Present Solid Waste Streams from the Plutonium-31 

Uranium Extraction Plant32 

 WHC-MR-0437, A Brief History of the PUREX and UO3 Facilities33 

 WHC-SD-WM-TPP-053, PUREX Deactivation End Point Criteria34 

 WHC-SP-1147, PUREX/UO3 Facilities Deactivation Lessons Learned History35 

 WHC, 1989, Radiological History of the PUREX Facility 1955 to 198936 
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D3 PUREX Complex Structures 1 

The list of PUREX Complex structures was generated starting with the Tier 1 structures in the PUREX 2 

geographical area as identified in Appendix J of Hanford Federal Facility Agreement and Consent Order 3 

Action Plan (Ecology et al., 1989b). Structures in the PUREX geographical area were added to the scope 4 

of the remedial action if they were not already identified to be demolished under DOE/RL-2010-102, 5 

Action Memorandum for Decontamination, Deactivation, Decommissioning, and Demolition (D4) 6 

Activities for 200 East Tier 2 Buildings/Structures, or DOE/RL-2010-22, Action Memorandum for 7 

General Hanford Site Decommissioning Activities. Some structures have both a structure and waste site 8 

identification that are addressed as a waste site as described in Appendix C. The PUREX Complex 9 

structures and the associated scoping summaries are organized as listed in Table D-1. The scoping 10 

summaries are provided in Chapter D7. Some scoping summaries are grouped based on the location, 11 

function, or mission. The 202A Canyon and structures outside 202A were separated into multiple 12 

individual scoping summaries presented in Chapter D7. 13 

Table D-1. PUREX Complex Structures and Associated Scoping Summary 

Structure ID Structure Name Scoping Summary 

202A PUREX Canyon A, B, C Cells (Dissolver Cells) 

D Cell 

E Cell 

F Cell 

G Cell 

H Cell 

J Cell 

K Cell 

L Cell 

M Cell, Pool Cell, Hot Shop 

N Cell 

Q Cell 

PR Room, PR Corridor 

Air Tunnel 

Crane Cab Gallery, Cranes, and Maintenance 

Platforms 

Canyon Deck 

East Mezzanine Support Rooms 

Railroad Tunnel 

Hot Pipe Trench 

P&O Gallery 

Sample Gallery 

Slug Storage Basin 

Storage Gallery, PIV Room, and Tomb 

White Room, Canyon Lobby, Storage Area 
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Table D-1. PUREX Complex Structures and Associated Scoping Summary 

Structure ID Structure Name Scoping Summary 

202A417 Steam Condensate Pump Pit 202A417 

204A Acid Storage Vault, U Cell 204A 

206A Vacuum Acid Fractionator Building 206A 

276A Cold Solvent Storage Building, R Cell 276A 

291A Exhaust Air Filter and Stack Plenum 291A Ventilation System 

291A001 202A Main Exhaust Stack 

291AE No. 4 Filter Building 

291AF Deep Bed Filter No. 2 and Drain Tank 

291AK Tunnel Spray Enclosure and Caissons 291AK 

220A Proportional Sampler Pit 220A 

296A008 Stack 296A008 

ECMP = East Crane Maintenance Platform 
ID = identification 
P&O = pipe and operating 
PIV = positive-infinitely variable 

PR = product removal 
PUREX = plutonium uranium extraction  
WCMP = West Crane Maintenance Platform 

 

D4 PUREX Complex Inventory and Waste Characteristics 1 

This chapter identifies the PUREX Complex DWMUs within the scope of this work plan and their waste 2 
characteristics. General hazardous materials that remain in the PUREX Complex structures are also 3 
identified. 4 

D4.1 Radiological and Hazardous Waste Inventory 5 

Radiological and hazardous material contaminants in PUREX Complex structures are contained in 6 
contaminated equipment and surfaces, such as residual materials adhering to equipment and piping, dust, 7 
debris, and material remaining on floors.   8 

Radiological contamination throughout the PUREX facility consists of uranium, plutonium, other 9 
transuranic elements, and/or mixed fission products. Estimates of the remaining radiological inventory are 10 
documented in HNF-2545, Plutonium Uranium Extraction Facility (PUREX) Plutonium and Fission 11 
Product Residual Estimates, and further refined in CP-14977. The inventory of hazardous materials 12 
remaining in PUREX Complex structures was developed during deactivation. Detailed information about 13 
radiological and hazardous material inventory remaining in the PUREX Complex is contained in 14 
Appendix E, Chapter E5 of this work plan. 15 

D4.2 Dangerous Waste Management Units 16 

The 202A Canyon is designated as a containment building DWMU (process code S06). The designation 17 
S06 is used to indicate that waste stored in the canyon portion of the 202A Canyon is in a containment 18 
building subject to the requirements of WAC 173-303-400(3), “Standards,” incorporating 40 CFR 265, 19 
“Interim Status Standards for Owners and Operators of Hazardous Waste Treatment, Storage, and 20 
Disposal Facilities,” Subpart DD, “Containment Buildings.” In addition, DWMUs, subject to the 21 
requirements of WAC 173-303-610, “Closure and Post-Closure,” are located within 12 process cells in 22 
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the PUREX Complex structures evaluated in the 200-CP-1 RI/FS Work Plan. Table D-2 provides the 1 
DWMUs and the applicable waste codes. 2 

Table D-2. PUREX Complex DWMU Waste Description 

Location Unit ID 
Waste Characteristic 

(Dangerous Waste Code) 

The Canyon Deck and  
F Cell Skip 

Containment Building Barium (D005) 
Cadmium (D006) 
Chromium (D007) 
Lead (D008) 
Selenium (D010) 
Silver (D011) 

D Cell TK-D5 Ignitability a (D001) 
Corrosivity (D002) 
Metals b (D004-D011) 

E Cell TK-E6 

TK-E5 

F Cell E-F11 Ammonia (WT02) 

TK-F15 Ignitability a (D001) 
Corrosivity (D002) 
Metals b (D004-D011) 

TK-F16 

TK-F18 Ignitability a (D001) 
Corrosivity (D002) 
Metals b (D004-D011) 
Ammonia (WT02) 

TK-F3 Ignitability a (D001) 
Corrosivity (D002) 
Metals b (D004-D011) 

TK-F4 

T-F5 

G Cell TK-G7 Ammonia (WT02) 

TK-G1 Ignitability a (D001) 
Corrosivity (D002) 
Metals b (D004-D011) 
TBP (WT02) 

TK-G2 

T-G2 

TK-G5 

TK-G8 

H Cell TK-H1 

T-H2 

E-H4 Corrosivity (D002) 

J Cell T-J6 Ignitability a (D001) 
Corrosivity (D002) 
Reactivity c (D003) 
Metals b (D004-D011) 
TBP (WT02) 

T-J7 

TK-J1 

TK-J3 

TK-J21 

T-J22 

T-J23 
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Table D-2. PUREX Complex DWMU Waste Description 

Location Unit ID 

Waste Characteristic 

(Dangerous Waste Code) 

K Cell T-K2 Ignitability a (D001) 

Corrosivity (D002) 

Reactivity c (D003) 

Metals b (D004-D011) 

TBP (WT02) 

T-K3 

TK-K1 

TK-K6 

L Cell T-L2 

TK-L3 

T-L4 

M Cell TK-M2 Corrosivity (D002) 

Q Cell TK-Q21 Ignitability a (D001) 

Corrosivity (D002) 

Reactivity c (D003) 

TBP (WT02) 

Metals b (D004-D011) 

TK-Q22 

R Cell TK-R1 Ignitability a (D001) 

Corrosivity (D002) 

TBP (WT02) 

Metals b (D004-D011) 

TK-R2 

T-R2 

TK-R7 

U Cell TK-U3 Ignitability a (D001) 

Corrosivity (D002) 

Reactivity c (D003) 

Metals b (D004-D011) 

TK-U4 

Source: Addendum A (Part A Form of the RCRA Permit). 

a. The physical components do not exhibit the characteristic of ignitability. 

b. D004-D011 includes the following: arsenic (D004), barium (D005), cadmium (D006), chromium (D007), lead (D008), mercury 

(D009), selenium (D010), and silver (D011). 

c. The physical components do not exhibit the characteristic of reactivity. 

DWMU = dangerous waste management unit 

ID = identification 

 1 

D4.3 Flushing and Sampling of PUREX DWMUs 2 

Vessels in the PUREX Canyon regulated under RCRA were flushed with water during deactivation to 3 

remove residual process chemicals. The vessels were identified as part of 12 loops designated for flushing 4 

(which also included nonregulated vessels). Flush solutions were cascaded within each vessel in the loop. 5 

Samples were taken from a tank at the end of the flush loop. In addition to the 12 flush loops, tanks 6 

TK-F4, TK-M2, and TK-U3 were individually flushed and sampled. Tanks TK-Q21 and TK-Q22 were 7 

not sampled because the tanks have bottom drains, which left no heel. Flow diagrams for the 12 flush 8 

loops are found in Chapter 4 of DOE/RL-95-78. 9 

Flush cycles continued until screening samples taken after each flush cycle indicated the flush solution no 10 

longer exhibited dangerous waste characteristics. After screening sampling was completed, sampling for 11 

RCRA constituents was conducted in accordance with WHC-SD-CP-PLN-027, Sampling and Analysis 12 

Plan for PUREX Plant Canyon Vessel Flushing. Samples were analyzed for pH, total organic carbon, 13 
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8 RCRA metals, and 10 volatile organic compounds. Sample results are summarized in Table 4-1 in 1 

DOE/RL-95-78; all results were below the dangerous waste thresholds. RCRA constituent samples were 2 

also collected for independent analysis by the Washington State Department of Ecology. After sampling 3 

was completed, the vessels were pumped or drained to a minimum heel. 4 

D4.4 Hazardous Material Inventory 5 

Appendix A of DOE/RL-98-35, presents hazardous material remaining at the PUREX Facility and the 6 

end of deactivation. General hazards that may remain at PUREX Complex structures are presented in 7 

Table D-3. 8 

Table D-3. General Hazardous Material Remaining in PUREX Complex Structures 

General Hazard Material Description 

Lead Lead as a solid component, such as paint, light bulb contacts, washers 

affixing transite, sanitary water line joints packed with lead mesh; steam, air, 

and water safety relief valve seals; components of control panels. 

Zinc Zinc used in galvanized piping; zinc, silver, and lead contacts are used in the 

electrical system. Lead and zinc were used as soldering in the electrical and 

plumbing systems. 

Mercury Mercury in thermostats and in electronic switches throughout 202A. 

Mercury vapor lights were also used for exterior lighting. 

Asbestos Asbestos abandoned throughout the plant as a solid component such as in 

transite siding, utility line insulation, and gasket material. 

Organics Various organics in liquid films, greases, and solid residues in bearings and 

gearboxes throughout the plant. 

Leaks Leaks of small amounts of chemical to the floors during operations and 

surveillance and maintenance. 

PCB Undetermined quantities of polychlorinated biphenyls (PCB) exist in 

transformers, ballasts, and lubricants/gear oil. 

Source:  DOE/RL-98-35, Surveillance and Maintenance Plan for PUREX, Appendix A. 

 9 

D5 PUREX Complex Structures Addressed by CERCLA Removal Actions 10 

Two CERCLA removal actions will be performed in the PUREX Complex structures, as authorized by 11 

DOE/RL-2016-53, Action Memorandum for the PUREX Complex, and DOE/RL-2019-34, Action 12 

Memorandum for the PUREX Complex: Hazard Abatement Including White Powder Within the 13 

202A Building. These removal actions are designed to mitigate the risk of release of and exposure to 14 

hazardous substances from the structures while awaiting completion of the CERCLA RI/FS process and 15 

implementation of the 200-CP-1 OU Record of Decision. These removal actions will be performed in a 16 

manner that is consistent with the planned final remedial action.  17 

The removal actions include complete demolition of structures within the PUREX Implementation Area 18 

that are not included in the scope of the 200-CP-1 OU (e.g., the 202A East and West Annexes). As 19 

defined in removal action work plans, contamination in surrounding soils associated with normal 20 

structure operation or maintenance will be removed for disposal during structure demolition if practicable.  21 

If soil contamination is from an unknown source, or if the contamination is extensive or unusually 22 

complex, it may be left in place to be addressed by the 200-CP-1 OU remedial action or other remedial 23 
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action, as appropriate. Contaminated belowgrade structures or areas with soil contamination that are left 1 

in place will be documented as a waste site in the Waste Information Data System database in accordance 2 

with procedure MP-14 in Ecology et al., 1989a, Hanford Federal Facility Agreement and Consent Order, 3 

with concurrence by the appropriate lead regulatory agency.  4 

This chapter identifies activities that will be conducted as part of the removal actions which affect 5 

structures that are within the scope of the 200-CP-1-OU. The following activities will be performed: 6 

continued S&M of the PUREX Complex structures, hazard abatement of the 202A Canyon, and 7 

demolition preparation (demo prep) of the 202A Canyon abovegrade areas. Table D-4 identifies the 8 

activities applicable to the PUREX Complex structures/areas. 9 

Surveillance and Maintenance. S&M activities will be performed in accordance with the most current 10 

S&M plan (DOE/RL-98-35) on a routine and nonroutine basis. Routine S&M activities ensure that 11 

structural and passive confinement integrity is maintained. Nonroutine activities include major responses 12 

to undesirable observations (e.g., a leak in one area spreading radiological contamination to another area). 13 

Major maintenance and other facility life extension operations (e.g., roof maintenance) would be 14 

performed when needed to ensure that structures remain in a safe condition and that the ongoing 15 

deterioration process is minimized. 16 

Hazard Abatement. Hazard abatement differs from S&M in that it allows for a proactive response to 17 

mitigate or reduce risk before a major response would be required. Hazard abatement activities may range 18 

from stabilization to complete removal of equipment and subsequent waste, as needed, to mitigate 19 

hazards. Identification of areas that will receive hazard abatement will be based on S&M activities and 20 

observations. Hazard abatement will include the removal of  hazardous substances identified in 21 

DOE/RL-2019-34. 22 

Demolition Preparation. Demolition preparation may include activities such as general housekeeping and 23 

removal of equipment and subsequent waste. Decontamination, fixing/stabilization of contamination, and 24 

isolation of systems may be performed. Interior portions of the abovegrade building areas may be 25 

removed, as practical and necessary, to support future access for final disposition activities. Overhead 26 

utilities and adjacent concrete and asphalt may be removed, as needed. Fluids, if identified, will be 27 

drained from piping and equipment. Piping entering or exiting a structure may be plugged, blocked, or 28 

grouted to prevent potential release pathways to the environment, as appropriate. 29 
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Table D-4. PUREX Complex Structures and Associated Removal Actions 

Structure ID, 

Structure Name Scoping Summary 

PUREX Complex Removal Action  

(DOE/RL-2016-53) 

Hazard Abatement Removal 

Action (DOE/RL-2019-34) 

S&M 

Hazard 

Abatement 

Demo 

Prep Out of Scope 

Hazard 

Abatement Out of Scope 

202A 

Canyon 

A, B, C Cells (Dissolver Cells)    X  X 

D Cell    X  X 

E Cell    X  X 

F Cell    X  X 

G Cell    X  X 

H Cell    X  X 

J Cell    X  X 

K Cell    X  X 

L Cell    X  X 

M Cell, Pool Cell, Hot Shop    X  X 

N Cell X X   X  

Q Cell    X  X 

PR Room, PR Corridor X X   X  

Air Tunnel    X  X 

Crane Cab Gallery, Cranes, and 

Maintenance Platforms 

X X X   X 

Canyon Deck X X X   X 

East Mezzanine Support Rooms X X X  X  

Railroad Tunnel    X  X 

Hot Pipe Trench    X  X 

P&O Gallery X X X  X  

Sample Gallery X X    X 

Slug Storage Basin    X  X 

Storage Gallery, PIV Room, and Tomb X X   X  

White Room, Canyon Lobby, 

Storage Area 

X X X  X  
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Table D-4. PUREX Complex Structures and Associated Removal Actions 

Structure ID, 

Structure Name Scoping Summary 

PUREX Complex Removal Action  

(DOE/RL-2016-53) 

Hazard Abatement Removal 

Action (DOE/RL-2019-34) 

S&M 

Hazard 

Abatement 

Demo 

Prep Out of Scope 

Hazard 

Abatement Out of Scope 

202A417 

Steam Condensate Pump Pit 

202A417 X     X 

204A 

Acid Storage Vault, U Cell 

204A X     X 

206A 

Vacuum Acid Fractionator 

Building 

206A X     X 

276A 

Cold Solvent Storage 

Building, R Cell 

276A X     X 

291A 

Exhaust Air Filter and Stack 

Plenum 

291A Ventilation System X     X 

291A001 

Main Exhaust Stack 

X     X 

291AE 

No. 4 Filter Building 

X     X 

291AF 

Deep Bed Filter No. 2 and 

Drain Tank 

X     X 

291AK 

Tunnel Spray Enclosure 

and Caissons 

291AK X     X 

220A 

Proportional Sampler Pit 

220A X     X 

296A008 Stack 296A008 X     X 

References: DOE/RL-2016-53, Action Memorandum for the PUREX Complex. 

DOE/RL-2019-34, Action Memorandum for the PUREX Complex: Hazard Abatement Including White Powder Within the 202A Building. 

ECMP = East Crane Maintenance Platform 

ID = identification 

PIV = positive-infinitely variable 

P&O = pipe and operating 

PR = product removal 

S&M = surveillance and maintenance 

WCMP = West Crane Maintenance Platform 
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D6 PUREX Complex DQO Evaluation 1 

The PUREX Complex structure information was compiled as part of the DQO process described in 2 

Chapter 4 and Appendix A of this work plan. The existing information presented in the scoping 3 

summaries (Chapter D7) was used to identify uncertainties associated with the nature and extent of 4 

contamination warranting action, and understand the range of potential response actions that may protect 5 

potential receptors. Table D-5 documents the DQO Evaluation for the PUREX Complex (i.e., uncertainty 6 

management approach) for each structure.  7 

Identified uncertainties are addressed by technical evaluations and/or field investigations. Technical 8 

evaluation  tasks (e.g., process knowledge evaluation for inventory-related data needs) are listed as in 9 

Chapter 5 of this work plan. Field investigations (e.g., field sampling) are incorporated into the Sampling 10 

and Analysis Plan in Appendix A of this work plan. 11 

D7 PUREX Complex Structure Scoping Summaries 12 

Scoping summaries were prepared in accordance with the scoping process described in Chapter D2. 13 

Figure D-1 shows the layout and sections found on the first page of each scoping summary and describes 14 

the type of information found in each section. Graphics and photographs of the structures are provided on 15 

the subsequent pages. The scoping summaries are presented after the reference chapter (in the order listed 16 

in Table D-1), in Figures D-2 to D-33.  17 
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Table D-5. DQO Evaluation for the PUREX Complex 

1 2 3 4 5 6 7 8 9 

Site 

PSQ 1: Outdoor Worker or 

Ecological Threat? 

PSQ 2: Threat to 

Underlying Groundwater? 

PSQ 3: Construction 

Worker Threat from 

Deep Radionuclides?  Structure Dimensions  

PSQs 4 thru 7: Material 

Requiring Additional Disposition 

Evaluation? 

PSQs 8 & 9:  

 Additional Coordinated 

Closure Actions 

Likely Response 

Actions 

Uncertainties (i.e., data gaps) and 

Investigation Approach 

202A A, B, C Cells Likely 

Chemical and radiological 

COPCs may pose an 

unacceptable risk to human and 

ecological receptors under 

current or potential future land 

uses.   

Unlikely 

Chemical or radiological 

COPCs not expected to pose 

an unacceptable future risk to 

groundwater under current or 

potential future land use in 

the next 1,000 years. 

N/A 

No access through cells 

to the underlying soils. 

11 m (35 ft) long 

4.3 m (14 ft) wide 

12.0 m (39.5) ft deep 

(1.7 m [5.5 ft] 

abovegrade to 10.4 m 

[34 ft] bgs) 

These cells are partially 

belowgrade. 

#4 Transuranic constituents: Yes 

#5 SNF: No. All were removed in 

1995  

#6 Lead: ~370 kg (~810 lb) 

Liquid mercury: ~115 kg (~250 lb) 

Free liquids: ~415 L (~110 gal)  

#7 Liquid PCBs: None above 

general hazards 

#8 & #9 N/A 

No DWMUs. 

Stabilize and leave in 

place under canyon 

barrier. 

 

RTD.  

Basis for Action:  

 No uncertainties for Basis for Action. 

Response Evaluation:  

 Inventory of mobile COPCs needs to be defined to 

support groundwater protection modeling of the 

barrier system. This will be addressed in a task 

defined in Chapter 5 in the main text of this 

document.  

 As-stabilized concentration of transuranic 

constituents. This will be addressed in a task defined 

in Chapter 5 in the main text of this document.  

 Assess potential for liquid PCBs located within 

components. This will be addressed in a task defined 

in Chapter 5 in the main text of this document. 

202A D Cell Likely 

Chemical and radiological 

COPCs may pose an 

unacceptable risk to human and 

ecological receptors under 

current or potential future land 

uses.   

Unlikely 

Chemical or radiological 

COPCs not expected to pose 

an unacceptable future risk to 

groundwater under current or 

potential future land use in 

the next 1,000 years. 

N/A 

No access through cell 

to the underlying soils. 

20 m (65 ft) long 

4.3 m (14 ft) wide 

12.0 m (39.5 ft) deep  

(1.7 m [5.5 ft] 

abovegrade to 10.4 m 

[34 ft] bgs) 

This cell is partially 

belowgrade. 

#4 Transuranic constituents: Yes 

#5 SNF: No  

#6 Lead: ~23 kg (~50 lb) 

Liquid mercury: None above 

general hazards 

Free liquids: ~870 L (~230 gal) 

#7 Liquid PCBs: None above 

general hazards  

#8 Likely 

Releases to the process cell 

floor likely occurred during 

changes in equipment 

configuration and operation.  

#9 Likely 

Waste characterization data 

are available to support 

closure.  

Stabilize and leave in 

place under canyon 

barrier.  

 

RTD.  

Basis for Action:  

 No uncertainties for Basis for Action. 

Response Evaluation:  

 Inventory of mobile COPCs needs to be defined to 

support groundwater protection modeling of the 

barrier system. This will be addressed in a task 

defined in Chapter 5 in the main text of this 

document.  

 As-stabilized concentration of transuranic 

constituents. This will be addressed in a task defined 

in Chapter 5 in the main text of this document. 

 Assess potential for liquid PCBs located within 

components. This will be addressed in a task defined 

in Chapter 5 in the main text of this document. 

202A E Cell Likely 

Chemical and radiological 

COPCs may pose an 

unacceptable risk to human and 

ecological receptors under 

current or potential future land 

uses.   

Unlikely 

Chemical or radiological 

COPCs not expected to pose 

an unacceptable future risk to 

groundwater under current or 

potential future land use in 

the next 1,000 years. 

N/A 

No access through cell 

to the underlying soils. 

22 m (71 ft) long 

4.3 m (14 ft) wide 

12.0 m (39.5 ft) deep  

(1.7 m [5.5 ft] 

abovegrade to 10.4 m 

[34 ft] bgs) 

This cell is partially 

belowgrade. 

#4 Transuranic constituents: Yes 

#5 SNF: No  

#6 Lead: ~660 kg (~1,460 lb) 

Liquid mercury: None above 

general hazards 

Free liquids: ~380 L (~100 gal) 

#7 Liquid PCBs: None above 

general hazards  

#8 Likely 

Releases to the process cell 

floor likely occurred during 

changes in equipment 

configuration and operation.  

#9 Likely 

Waste characterization data 

are available to support 

closure. 

Stabilize and leave in 

place under canyon 

barrier.  

 

RTD.  

Basis for Action:  

 No uncertainties for Basis for Action. 

Response Evaluation:  

 Inventory of mobile COPCs needs to be defined to 

support groundwater protection modeling of the 

barrier system. This will be addressed in a task 

defined in Chapter 5 in the main text of this 

document.  

 As-stabilized concentration of transuranic 

constituents. This will be addressed in a task defined 

in Chapter 5 in the main text of this document. 

 Assess potential for liquid PCBs located within 

components. This will be addressed in a task defined 

in Chapter 5 in the main text of this document. 
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Table D-5. DQO Evaluation for the PUREX Complex 

1 2 3 4 5 6 7 8 9 

Site 

PSQ 1: Outdoor Worker or 

Ecological Threat? 

PSQ 2: Threat to 

Underlying Groundwater? 

PSQ 3: Construction 

Worker Threat from 

Deep Radionuclides?  Structure Dimensions  

PSQs 4 thru 7: Material 

Requiring Additional Disposition 

Evaluation? 

PSQs 8 & 9:  

 Additional Coordinated 

Closure Actions 

Likely Response 

Actions 

Uncertainties (i.e., data gaps) and 

Investigation Approach 

202A F Cell Likely 

Chemical and radiological 

COPCs may pose an 

unacceptable risk to human and 

ecological receptors under 

current or potential future land 

uses.   

Unlikely 

Chemical or radiological 

COPCs not expected to pose 

an unacceptable future risk to 

groundwater under current or 

potential future land use in 

the next 1,000 years. 

N/A 

No access through cell 

to the underlying soils. 

66 m (216 ft) long 

4.3 m (14 ft) wide 

12.0 m (39.5 ft) deep  

(1.7 m [5.5 ft] 

abovegrade to 10.4 m 

[34 ft] bgs) 

This cell is partially 

belowgrade. 

#4 Transuranic constituents: Yes 

#5 SNF: No  

#6 Lead: ~1,665 kg (~3,675 lb) 

Liquid mercury: None above 

general hazards 

Free liquids: ~1,475 L (~390 gal) 

#7 Liquid PCBs: None above 

general hazards  

#8 Likely 

Releases to the process cell 

floor likely occurred during 

changes in equipment 

configuration and operation.  

#9 Likely 

Waste characterization data 

are available to support 

closure. 

Stabilize and leave in 

place under canyon 

barrier.  

 

RTD.  

Basis for Action:  

 No uncertainties for Basis for Action. 

Response Evaluation:  

 Inventory of mobile COPCs needs to be defined to 

support groundwater protection modeling of the 

barrier system. This will be addressed in a task 

defined in Chapter 5 in the main text of this 

document.  

 As-stabilized concentration of transuranic 

constituents. This will be addressed in a task defined 

in Chapter 5 in the main text of this document. 

 Assess potential for liquid PCBs located within 

components. This will be addressed in a task defined 

in Chapter 5 in the main text of this document. 

202A G Cell Likely 

Chemical and radiological 

COPCs may pose an 

unacceptable risk to human and 

ecological receptors under 

current or potential future land 

uses.   

Unlikely 

Chemical or radiological 

COPCs not expected to pose 

an unacceptable future risk to 

groundwater under current or 

potential future land use in 

the next 1,000 years. 

N/A 

No access through cell 

to the underlying soils. 

33 m (109 ft) long 

4.3 m (14 ft) wide 

12.0 m (39.5 ft) deep  

(1.7 m [5.5 ft] 

abovegrade to 10.4 m 

[34 ft] bgs) 

This cell is partially 

belowgrade. 

#4 Transuranic constituents: No 

#5 SNF: No  

#6 Lead: ~620 kg (~1,370 lb) 

Liquid mercury: None above 

general hazards 

Free liquids: ~1,040 L (~275 gal) 

#7 Liquid PCBs: None above 

general hazards  

#8 Likely 

Releases to the process cell 

floor likely occurred during 

changes in equipment 

configuration and operation.  

#9 Likely 

Waste characterization data 

are available to support 

closure. 

Stabilize and leave in 

place under canyon 

barrier.  

 

RTD.  

Basis for Action:  

 No uncertainties for Basis for Action. 

Response Evaluation:  

 Inventory of mobile COPCs needs to be defined to 

support groundwater protection modeling of the 

barrier system. This will be addressed in a task 

defined in Chapter 5 in the main text of this 

document.  

 Assess potential for liquid PCBs located within 

components. This will be addressed in a task defined 

in Chapter 5 in the main text of this document. 

202A H Cell Likely 

Chemical and radiological 

COPCs may pose an 

unacceptable risk to human and 

ecological receptors under 

current or potential future land 

uses.   

Unlikely 

Chemical or radiological 

COPCs not expected to pose 

an unacceptable future risk to 

groundwater under current or 

potential future land use in 

the next 1,000 years. 

N/A 

No access through cell 

to the underlying soils. 

15.0 m (49.3 ft) long 

4.3 m (14 ft) wide 

12.0 m (39.5 ft) deep  

(1.7 m [5.5 ft] 

abovegrade to 10.4 m 

[34 ft] bgs) 

This cell is partially 

belowgrade. 

#4 Transuranic constituents: Yes 

#5 SNF: No  

#6 Lead: ~390 kg (~865 lb) 

Liquid mercury: None above 

general hazards 

Free liquids: ~790 L (~210 gal) 

#7 Liquid PCBs: None above 

general hazards  

#8 Likely 

Releases to the process cell 

floor likely occurred during 

changes in equipment 

configuration and operation.  

#9 Likely 

Waste characterization data 

are available to support 

closure. 

Stabilize and leave in 

place under canyon 

barrier.  

 

RTD.  

Basis for Action:  

 No uncertainties for Basis for Action. 

Response Evaluation:  

 Inventory of mobile COPCs needs to be defined to 

support groundwater protection modeling of the 

barrier system. This will be addressed in a task 

defined in Chapter 5 in the main text of this 

document.  

 As-stabilized concentration of transuranic 

constituents. This will be addressed in a task defined 

in Chapter 5 in the main text of this document. 

 Assess potential for liquid PCBs located within 

components. This will be addressed in a task defined 

in Chapter 5 in the main text of this document. 
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Table D-5. DQO Evaluation for the PUREX Complex 

1 2 3 4 5 6 7 8 9 

Site 

PSQ 1: Outdoor Worker or 

Ecological Threat? 

PSQ 2: Threat to 

Underlying Groundwater? 

PSQ 3: Construction 

Worker Threat from 

Deep Radionuclides?  Structure Dimensions  

PSQs 4 thru 7: Material 

Requiring Additional Disposition 

Evaluation? 

PSQs 8 & 9:  

 Additional Coordinated 

Closure Actions 

Likely Response 

Actions 

Uncertainties (i.e., data gaps) and 

Investigation Approach 

202A J Cell Likely 

Chemical and radiological 

COPCs may pose an 

unacceptable risk to human and 

ecological receptors under 

current or potential future land 

uses.   

Unlikely 

Chemical or radiological 

COPCs not expected to pose 

an unacceptable future risk to 

groundwater under current or 

potential future land use in 

the next 1,000 years. 

N/A 

No access through cell 

to the underlying soils. 

32 m (106 ft) long 

4.3 m (14 ft) wide 

12.0 m (39.5 ft) deep  

(1.7 m [5.5 ft] 

abovegrade to 10.4 m 

[34 ft] bgs) 

This cell is partially 

belowgrade. 

#4 Transuranic constituents: Yes 

#5 SNF: No  

#6 Lead: ~1,035 kg (~2,285 lb) 

Liquid mercury: None above 

general hazards 

Free liquids: ~795 L (~210 gal) 

#7 Liquid PCBs: None above 

general hazards  

#8 Likely 

Releases to the process cell 

floor likely occurred during 

changes in equipment 

configuration and operation.  

#9 Likely 

Waste characterization data 

are available to support 

closure. 

Stabilize and leave in 

place under canyon 

barrier.  

 

RTD.  

Basis for Action:  

 No uncertainties for Basis for Action. 

Response Evaluation:  

 Inventory of mobile COPCs needs to be defined to 

support groundwater protection modeling of the 

barrier system. This will be addressed in a task 

defined in Chapter 5 in the main text of this 

document.  

 As-stabilized concentration of transuranic 

constituents. This will be addressed in a task defined 

in Chapter 5 in the main text of this document. 

 Assess potential for liquid PCBs located within 

components. This will be addressed in a task defined 

in Chapter 5 in the main text of this document. 

202A K Cell Likely 

Chemical and radiological 

COPCs may pose an 

unacceptable risk to human and 

ecological receptors under 

current or potential future land 

uses.   

Unlikely 

Chemical or radiological 

COPCs not expected to pose 

an unacceptable future risk to 

groundwater under current or 

potential future land use in 

the next 1,000 years. 

N/A 

No access through cell 

to the underlying soils. 

25.1 m (82.2 ft) long 

4.3 m (14 ft) wide 

12.0 m (39.5 ft) deep  

(1.7 m [5.5 ft] 

abovegrade to 10.4 m 

[34 ft] bgs) 

This cell is partially 

belowgrade. 

#4 Transuranic constituents: No 

#5 SNF: No  

#6 Lead: ~330 kg (~730) lb 

Liquid mercury: None above 

general hazards 

Free liquids: ~400 L (~105 gal) 

#7 Liquid PCBs: None above 

general hazards  

#8 Likely 

Releases to the process cell 

floor likely occurred during 

changes in equipment 

configuration and operation.  

#9 Likely 

Waste characterization data 

are available to support 

closure. 

Stabilize and leave in 

place under canyon 

barrier.  

 

RTD.  

Basis for Action:  

 No uncertainties for Basis for Action. 

Response Evaluation:  

 Inventory of mobile COPCs needs to be defined to 

support groundwater protection modeling of the 

barrier system. This will be addressed in a task 

defined in Chapter 5 in the main text of this 

document.  

 Assess potential for liquid PCBs located within 

components. This will be addressed in a task defined 

in Chapter 5 in the main text of this document. 

202A L Cell Likely 

Chemical and radiological 

COPCs may pose an 

unacceptable risk to human and 

ecological receptors under 

current or potential future land 

uses.   

Unlikely 

Chemical or radiological 

COPCs not expected to pose 

an unacceptable future risk to 

groundwater under current or 

potential future land use in 

the next 1,000 years. 

N/A 

No access through cell 

to the underlying soils. 

10.1 m (33.1 ft) long 

4.3 m (14 ft) wide 

12.0 m (39.5 ft) deep  

(1.7 m [5.5 ft] 

abovegrade to 10.4 m 

[34 ft] bgs) 

This cell is partially 

belowgrade. 

#4 Transuranic constituents: Yes 

#5 SNF: No  

#6 Lead: ~285 kg (~630 lb) 

Liquid mercury: None above 

general hazards 

Free liquids: ~45 L (~12) gal 

#7 Liquid PCBs: None above 

general hazards  

#8 Likely 

Releases to the process cell 

floor likely occurred during 

changes in equipment 

configuration and operation.  

#9 Likely 

Waste characterization data 

are available to support 

closure. 

Stabilize and leave in 

place under canyon 

barrier.  

 

RTD.  

Basis for Action:  

 No uncertainties for Basis for Action. 

Response Evaluation:  

 Inventory of mobile COPCs needs to be defined to 

support groundwater protection modeling of the 

barrier system. This will be addressed in a task 

defined in Chapter 5 in the main text of this 

document.  

 As-stabilized concentration of transuranic 

constituents. This will be addressed in a task defined 

in Chapter 5 in the main text of this document. 

 Assess potential for liquid PCBs located within 

components. This will be addressed in a task defined 

in Chapter 5 in the main text of this document. 
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Table D-5. DQO Evaluation for the PUREX Complex 

1 2 3 4 5 6 7 8 9 

Site 

PSQ 1: Outdoor Worker or 

Ecological Threat? 

PSQ 2: Threat to 

Underlying Groundwater? 

PSQ 3: Construction 

Worker Threat from 

Deep Radionuclides?  Structure Dimensions  

PSQs 4 thru 7: Material 

Requiring Additional Disposition 

Evaluation? 

PSQs 8 & 9:  

 Additional Coordinated 

Closure Actions 

Likely Response 

Actions 

Uncertainties (i.e., data gaps) and 

Investigation Approach 

202A M Cell, Pool 

Cell, and Hot Shop 
Likely 

Chemical and radiological 

COPCs may pose an 

unacceptable risk to human and 

ecological receptors under 

current or potential future land 

uses.   

Unlikely 

Chemical or radiological 

COPCs not expected to pose 

an unacceptable future risk to 

groundwater under current or 

potential future land use in 

the next 1,000 years. 

N/A 

No access through 

structures to the 

underlying soils. 

M Cell 

L-shaped 

Main portion: 

10.5 m (34.5 ft) long 

4.3 m (14 ft) wide 

12.6 m (41.2 ft) tall 

(2.0 m [6.6 ft] 

abovegrade to 10.6 m 

(34.7 ft) bgs) 

Extended base: 

6.1 m (20 ft) by 5.0 m 

(16.5 ft) 

Pool Cell 

3.7 m (12 ft) long 

4.3 m (14 ft) wide 

10.7 m (35 ft) high 

(2.0 m [6.6 ft] 

abovegrade to 10.6 m 

[34.7 ft] bgs) 

Hot Shop 

6.1 m (20 ft) long 

9.3 m (30.5 ft) wide 

(2.0 m [6.6 ft] 

abovegrade to 10.6 m 

[34.7 ft] bgs) 

These areas are 

partially belowgrade. 

#4 Transuranic constituents: No 

#5 SNF: No 

#6 Lead: None above general 

hazards 

Liquid mercury: None above 

general hazards 

Free liquids: ~53 L (~14 gal) 

#7 Liquid PCBs: None above 

general hazards 

#8 Likely 

Releases to the process cell 

floor likely occurred during 

equipment movement and 

maintenance operations.  

#9 Likely 

Waste characterization data 

are available to support 

closure. 

Stabilize and leave in 

place under canyon 

barrier.  

 

RTD.  

Basis for Action:  

 No uncertainties for Basis for Action. 

Response Evaluation:  

 Inventory of mobile COPCs needs to be defined to 

support groundwater protection modeling of the 

barrier system. This will be addressed in a task 

defined in Chapter 5 in the main text of this 

document.  

 Assess potential for liquid PCBs located within 

components. This will be addressed in a task defined 

in Chapter 5 in the main text of this document. 

202A N Cell Likely 

Chemical and radiological 

COPCs may pose an 

unacceptable risk to human and 

ecological receptors under 

current or potential future land 

uses.   

Unlikely 

Chemical or radiological 

COPCs not expected to pose 

an unacceptable future risk to 

groundwater under current or 

potential future land use in 

the next 1,000 years. 

N/A 

No access through cell 

to the underlying soils. 

First Floor  

19 m (62 ft) long 

5.9 m (19.5 ft) wide 

3.6 m (11.7 ft) tall  

(7 to 10.6 m [23 to 

34.7 ft] bgs) 

Second Floor  

19 m (62 ft) long 

5.9 m (19.5 ft) wide 

3.9 m (12.7 ft) tall  

(3.0 to 6.8 m [9.9 to 

22.2 ft] bgs) 

The entire N Cell first 

and second floors are 

belowgrade. 

#4 Transuranic constituents: Yes 

#5 SNF: No 

#6 Lead: ~6,620 kg (~14,600 lb); 

some quantities not reported 

Liquid mercury: None above 

general hazards 

Free liquids: No 

#7 Liquid PCBs: None above 

general hazards 

#8 & #9 N/A 

Not a DWMU. 

Stabilize and leave in 

place under canyon 

barrier.  

 

RTD.  

Basis for Action:  

 No uncertainties for Basis for Action. 

Response Evaluation:  

 Inventory of mobile COPCs needs to be defined to 

support groundwater protection modeling of the 

barrier system. This will be addressed in a task 

defined in Chapter 5 in the main text of this 

document.  

 As-stabilized concentration of transuranic 

constituents. This will be addressed in a task defined 

in Chapter 5 in the main text of this document. 

 Assess potential for liquid PCBs located within 

components. This will be addressed in a task defined 

in Chapter 5 in the main text of this document. 
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Table D-5. DQO Evaluation for the PUREX Complex 

1 2 3 4 5 6 7 8 9 

Site 

PSQ 1: Outdoor Worker or 

Ecological Threat? 

PSQ 2: Threat to 

Underlying Groundwater? 

PSQ 3: Construction 

Worker Threat from 

Deep Radionuclides?  Structure Dimensions  

PSQs 4 thru 7: Material 

Requiring Additional Disposition 

Evaluation? 

PSQs 8 & 9:  

 Additional Coordinated 

Closure Actions 

Likely Response 

Actions 

Uncertainties (i.e., data gaps) and 

Investigation Approach 

202A Q Cell Likely 

Chemical and radiological 

COPCs may pose an 

unacceptable risk to human and 

ecological receptors under 

current or potential future land 

uses.   

Unlikely 

Chemical or radiological 

COPCs not expected to pose 

an unacceptable future risk to 

groundwater under current or 

potential future land use in 

the next 1,000 years. 

N/A 

No access through cell 

to the underlying soils. 

17 m (55 ft) long 

5.9 m (19.5 ft) wide 

7.7 m (25.2 ft) tall  

(2.9 to 10.6 m [9.5 to 

34.7 ft] bgs) 

Entire cell is 

belowgrade. 

#4 Transuranic constituents: No 

#5 SNF: No  

#6 Lead: 1,950 kg (~4,300 lb) 

Liquid mercury: None above 

general hazards 

Free liquids:<4 L (<1 gal) 

#7 Liquid PCBs: None above 

general hazards  

#8 Unlikely 

Releases likely did not occur 

during operation.  

#9 Likely 

Waste characterization data 

are available to support 

closure. 

Stabilize and leave in 

place under canyon 

barrier.  

 

RTD.  

Basis for Action: 

  No uncertainties for Basis for Action. 

Response Evaluation:  

 Inventory of mobile COPCs needs to be defined to 

support groundwater protection modeling of the 

barrier system. This will be addressed in a task 

defined in Chapter 5 in the main text of this 

document.  

 Assess potential for liquid PCBs located within 

components. This will be addressed in a task defined 

in Chapter 5 in the main text of this document. 

202A PR Room & 

PR Corridor 
Likely 

Chemical and radiological 

COPCs may pose an 

unacceptable risk to human and 

ecological receptors under 

current or potential future land 

uses.   

Unlikely 

Chemical or radiological 

COPCs not expected to pose 

an unacceptable future risk to 

groundwater under current or 

potential future land use in 

the next 1,000 years. 

N/A 

No access through 

structures to the 

underlying soils. 

PR Room: 

12.6 m (41.2 ft) long 

5.9 m (19.5 ft) wide 

7.7 m (25.2 ft) tall  

(2.9 to 10.6 m [9.5 to 

34.7 ft] bgs) 

PR Corridor: 

37 m (120 ft) long 

1.8 m (6 ft) wide 

7.7 m (25.2 ft) tall  

(2.9 to 10.6 m [9.5 to 

34.7 ft] bgs) 

Entire room and 

corridor are 

belowgrade. 

#4 Transuranic constituents: Yes 

#5 SNF: No  

#6 Lead: ~295 kg (~650 lb) 

Liquid mercury: None above 

general hazards 

Free liquids: <4 L (<1 gal) 

#7 Liquid PCBs: None above 

general hazards  

#8 & #9 N/A 

Not a DWMU. 

Stabilize and leave in 

place under canyon 

barrier.  

 

RTD.  

Basis for Action:  

 No uncertainties for Basis for Action. 

Response Evaluation:  

 Inventory of mobile COPCs needs to be defined to 

support groundwater protection modeling of the 

barrier system. This will be addressed in a task 

defined in Chapter 5 in the main text of this 

document.  

 As-stabilized concentration of transuranic 

constituents. This will be addressed in a task defined 

in Chapter 5 in the main text of this document. 

 Assess potential for liquid PCBs located within 

components. This will be addressed in a task defined 

in Chapter 5 in the main text of this document. 

202A Air Tunnel No 

No mechanism for exposure 

above 15 ft bgs. 

Unlikely 

Chemical or radiological 

COPCs not expected to pose 

an unacceptable future risk to 

groundwater under current or 

potential future land use in 

the next 1,000 years. 

N/A 

No access through air 

tunnel to the underlying 

soils.  

262 m (860 ft) long 

3.44 m (11 ft) wide 

2.3 m (7.5 ft) high 

(8.4 m to 10.7 m [27.5 

to 35 ft] bgs) 

This tunnel is entirely 

belowgrade. 

#4 Transuranic constituents: 

Possible 

#5 SNF: No 

#6 Lead: No 

Liquid mercury: No 

Free liquids: No 

#7 Liquid PCBs: No 

#8 & #9 N/A 

Not a DWMU. 

Stabilize and leave in 

place under canyon 

barrier.  

 

RTD.  

Basis for Action:  

 Groundwater protection from mobile COPCs. 

Response Evaluation: 

 Lack of characterization data for air tunnel 

(transuranic constituents and impacts to 

groundwater). Utilize results from samples in air duct 

from 202A Air Tunnel to Deep Bed Filter No. 1 (see 

291A). 

 As-stabilized concentration of transuranic 

constituents. This will be addressed in a task defined 

in Chapter 5 in the main text of this document. 

 Evaluate remote investigation methods.  This will be 

addressed in a task defined in Chapter 5 in the main 

text of this document. 
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Table D-5. DQO Evaluation for the PUREX Complex 

1 2 3 4 5 6 7 8 9 

Site 

PSQ 1: Outdoor Worker or 

Ecological Threat? 

PSQ 2: Threat to 

Underlying Groundwater? 

PSQ 3: Construction 

Worker Threat from 

Deep Radionuclides?  Structure Dimensions  

PSQs 4 thru 7: Material 

Requiring Additional Disposition 

Evaluation? 

PSQs 8 & 9:  

 Additional Coordinated 

Closure Actions 

Likely Response 

Actions 

Uncertainties (i.e., data gaps) and 

Investigation Approach 

202A Crane Cab 

Gallery, Cranes, and 

Maintenance 

Platforms 

Likely 

Chemical and radiological 

COPCs may pose an 

unacceptable risk to human and 

ecological receptors under 

current or potential future land 

uses.   

Unlikely 

Chemical or radiological 

COPCs not expected to pose 

an unacceptable future risk to 

groundwater under current or 

potential future land use in 

the next 1,000 years. 

N/A 

No access through 

structures to the 

underlying soils. 

Gallery:  

290 m (950 ft) long 

6.1 m (20 ft) wide 

12.0 m (39.5 ft) tall 

Primary Cabs (2): 

4.3 m (14 ft) long 

2.7 m (9 ft) wide 

7.9 m (26 ft) above 

Canyon Deck, rails 

16 m (54 ft) apart 

Auxiliary Crane Cab: 

4.3 m (14 ft) long 

4 m (13 ft) wide 

13 ft (44 ft) above 

Canyon Deck 

ECMP:  

11 m (36 ft) long 

18.7 m (61.5 ft) wide 

21.7 m (71.3) ft high 

WCMP:  

8.2 m (27 ft) long 

18.7 m (61.5 ft) wide 

21.7 m (71.3) ft high 

All areas are 

abovegrade. 

#4 Transuranic constituents: No 

#5 SNF: No 

#6 Lead: Yes, quantity not reported 

Liquid mercury: None above 

general hazards (cranes only) 

Free liquids: No  

#7 Liquid PCBs: None above 

general hazards (cranes only) 

#8 & #9 N/A 

Not a DWMU. 

Removal of structure. 

The cranes, crane cab 

gallery and the 

maintenance platforms 

will be dismantled and 

placed on the Canyon 

Deck or disposed in 

ERDF. 

Basis for Action:  

 No uncertainties for Basis for Action. 

Response Evaluation:  

  No uncertainties for Response Evaluation.  

202A Canyon Deck Likely 

Chemical and radiological 

COPCs may pose an 

unacceptable risk to human and 

ecological receptors under 

current or potential future land 

uses.   

Unlikely 

Chemical or radiological 

COPCs not expected to pose 

an unacceptable future risk to 

groundwater under current or 

potential future land use in 

the next 1,000 years. 

N/A 

No access through deck 

to the underlying soils. 

306 m (1,005 ft) long 

9.3 m (30.5 ft) wide 

16.7 m (54.7 ft) tall 

The tops of the cover 

blocks are 2.6 m 

(8.5 ft) abovegrade. 

The entire area is 

abovegrade. 

#4 Transuranic constituents: No 

#5 SNF: No 

#6 Lead: ~14 kg (~30 lb); some 

quantities not reported 

Liquid mercury: No 

Free liquids: No  

#7 Liquid PCBs: <40 L (10 gal) 

hydraulic fluid 

#8 Likely 

Releases to the canyon deck 

likely occurred during 

changes in equipment 

configuration.  

#9 Unlikely 

Waste boxes will require 

inventory/characterization 

prior to disposal. 

Removal to deck level 

and leave in place under 

canyon barrier. 

 

RTD. 

Basis for Action:  

 No uncertainties for Basis for Action. 

Response Evaluation:  

 Conditions  to be assessed after the PUREX Complex 

removal action (e.g., waste boxes removed) to 

determine if additional data is required. 

 

202A East Mezzanine 

Support Rooms 
Likely 

Chemical and radiological 

COPCs may pose an 

unacceptable risk to human and 

ecological receptors under 

current or potential future land 

uses.   

Unlikely 

Chemical or radiological 

COPCs not expected to pose 

an unacceptable future risk to 

groundwater under current or 

potential future land use in 

the next 1,000 years. 

N/A 

No access through 

rooms to the underlying 

soils.  

11 m (36 ft) long 

11.2 m (36.8 ft) wide 

plus 

3.7 m (12 ft) long 

4.4 m (14.3 ft) wide 

(equipment room A) 

The EMSRs are 

abovegrade. 

#4 Transuranic constituents: No 

#5 SNF: No 

#6 Lead: None above general 

hazards 

Liquid mercury: None above 

general hazards  

Free liquids: No  

#7 Liquid PCBs: None above 

general hazards  

#8 & #9 N/A 

Not a DWMU. 

Removal of structure. Basis for Action:  

 No uncertainties for Basis for Action. 

Response Evaluation:  

 No uncertainties for Response Evaluation. 
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Table D-5. DQO Evaluation for the PUREX Complex 

1 2 3 4 5 6 7 8 9 

Site 

PSQ 1: Outdoor Worker or 

Ecological Threat? 

PSQ 2: Threat to 

Underlying Groundwater? 

PSQ 3: Construction 

Worker Threat from 

Deep Radionuclides?  Structure Dimensions  

PSQs 4 thru 7: Material 

Requiring Additional Disposition 

Evaluation? 

PSQs 8 & 9:  

 Additional Coordinated 

Closure Actions 

Likely Response 

Actions 

Uncertainties (i.e., data gaps) and 

Investigation Approach 

202A Railroad 

Tunnel 
Likely 

Chemical and radiological 

COPCs may pose an 

unacceptable risk to human and 

ecological receptors under 

current or potential future land 

uses.   

Unlikely 

Chemical or radiological 

COPCs not expected to pose 

an unacceptable future risk to 

groundwater under current or 

potential future land use in 

the next 1,000 years. 

N/A 

No access through 

tunnel to the underlying 

soils. 

29 m (95 ft) long 

5.8 m (19 ft) wide 

7.3 m (24 ft) tall 

(2.7 m [9 ft] 

abovegrade to 4.6 m 

[15 ft] bgs) 

This tunnel is partially 

belowgrade. 

#4 Transuranic constituents: No 

#5 SNF: No 

#6 Lead: ~8,625 kg (~19,000 lb)  

Liquid mercury: No 

Free liquids: No  

#7 Liquid PCBs: No 

#8 & #9 N/A 

Not a DWMU. 

Stabilize and leave in 

place under canyon 

barrier. 

 

RTD. 

Basis for Action:  

 No uncertainties for Basis for Action. 

Response Evaluation:  

 Inventory of mobile COPCs needs to be defined to 

support groundwater protection modeling of the 

barrier system. This will be addressed in a task 

defined in Chapter 5 in the main text of this 

document. 

202A Hot Pipe 

Trench 
Likely 

Chemical and radiological 

COPCs may pose an 

unacceptable risk to human and 

ecological receptors under 

current or potential future land 

uses.   

Unlikely 

Chemical or radiological 

COPCs not expected to pose 

an unacceptable future risk to 

groundwater under current or 

potential future land use in 

the next 1,000 years. 

N/A 

No access through 

trench to the underlying 

soils.  

262 m (860 ft) long 

3.4 m (11 ft) wide (at 

base) 

9.3 m (30.5 ft) high 

(1.8 m [6 ft] 

abovegrade to 7.5 m 

[24.5 ft] bgs) 

The trench is partially 

belowgrade. 

#4 Transuranic constituents: 

Possible 

#5 SNF: No 

#6 Lead: None expected based on 

design 

Liquid mercury: None expected 

based on design 

Free liquids: Minimal residuals in 

low spots in piping 

#7 Liquid PCBs: None expected 

based on design 

#8 & #9 N/A 

Not a DWMU. 

Stabilize and leave in 

place under canyon 

barrier.  

 

RTD. 

Basis for Action:  

 No uncertainties for Basis for Action. 

Response Evaluation: 

 Inventory of mobile COPCs needs to be defined to 

support groundwater protection modeling of the 

barrier system. This will be addressed in a task 

defined in Chapter 5 in the main text of this 

document.  

 As-stabilized concentration of transuranic 

constituents. This will be addressed in a task defined 

in Chapter 5 in the main text of this document. 

202A Pipe and 

Operating Gallery 
Likely 

Chemical and radiological 

COPCs may pose an 

unacceptable risk to human and 

ecological receptors under 

current or potential future land 

uses.   

Unlikely 

Chemical or radiological 

COPCs not expected to pose 

an unacceptable future risk to 

groundwater under current or 

potential future land use in 

the next 1,000 years. 

N/A 

No access through 

gallery to the underlying 

soils. 

259 m (850 ft) long 

6.1 m (20 ft) wide 

5.6 m (18.3 ft) tall 

The entire gallery is 

abovegrade. 

#4 Transuranic constituents: No 

#5 SNF: No 

#6 Lead: None above general 

hazards 

Liquid mercury: None above 

general hazards 

Free liquids: ~130 L (~35 gal) 

#7 Liquid PCBs: None above 

general hazards 

#8 & #9 N/A 

Not a DWMU. 

Removal of structure to 

floor. 

 

RTD 

Basis for Action:  

 No uncertainties for Basis of Action. 

Response Evaluation:  

 No uncertainties for Response Evaluation. 

202A Sample Gallery Likely 

Chemical and radiological 

COPCs may pose an 

unacceptable risk to human and 

ecological receptors under 

current or potential future land 

uses.   

Unlikely 

Chemical or radiological 

COPCs not expected to pose 

an unacceptable future risk to 

groundwater under current or 

potential future land use in 

the next 1,000 years. 

N/A 

No access through 

gallery to the underlying 

soils.  

290 m (950 ft) long 

6.1 m (20 ft) wide 

3.1 m (10.3 ft) tall 

(0.7 m [2.3 ft] 

abovegrade to 2.4 m 

[8 ft] bgs) 

This gallery is partially 

belowgrade. 

#4 Transuranic constituents: No 

#5 SNF: No 

#6 Lead: 1,860 kg (~4,100 lb), 

some quantities not reported 

Liquid mercury: None above 

general hazards 

Free liquids: No  

#7 Liquid PCBs: None above 

general hazards 

#8 & #9 N/A 

Not a DWMU. 

Stabilize and leave in 

place under canyon 

barrier.  

 

RTD. 

Basis for Action:  

 No uncertainties for Basis of Action. 

Response Evaluation:  

 Inventory of mobile COPCs needs to be defined to 

support groundwater protection modeling of the 

barrier system. This will be addressed in a task 

defined in Chapter 5 in the main text of this 

document.  

 Assess potential for liquid PCBs located within 

components. This will be addressed in a task defined 

in Chapter 5 in the main text of this document. 
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Table D-5. DQO Evaluation for the PUREX Complex 

1 2 3 4 5 6 7 8 9 

Site 

PSQ 1: Outdoor Worker or 

Ecological Threat? 

PSQ 2: Threat to 

Underlying Groundwater? 

PSQ 3: Construction 

Worker Threat from 

Deep Radionuclides?  Structure Dimensions  

PSQs 4 thru 7: Material 

Requiring Additional Disposition 

Evaluation? 

PSQs 8 & 9:  

 Additional Coordinated 

Closure Actions 

Likely Response 

Actions 

Uncertainties (i.e., data gaps) and 

Investigation Approach 

202A Slug Storage 

Basin 
Likely 

Chemical and radiological 

COPCs may pose an 

unacceptable risk to human and 

ecological receptors under 

current or potential future land 

uses.   

Unlikely 

Chemical or radiological 

COPCs not expected to pose 

an unacceptable future risk to 

groundwater under current or 

potential future land use in 

the next 1,000 years. 

N/A 

No access through basin 

to the underlying soils. 

9.3 m (30.5 ft) long 

5.9 m (19.5 ft) wide 

5.2 m (17 ft) tall 

(2.6 m [8.5 ft] 

abovegrade to 2.6 m 

[8.5 ft] bgs) 

The basin is partially 

belowgrade. 

#4 Transuranic constituents: No 

#5 SNF: No. All were removed in 

1995  

#6 Lead: ~400 kg (~885 lb) 

Liquid mercury: No  

Free liquids: No  

#7 Liquid PCBs: No 

#8 & #9 N/A 

Not a DWMU. 

Stabilize and leave in 

place under canyon 

barrier.  

 

RTD. 

Basis for Action:  

 No uncertainties for Basis of Action. 

Response Evaluation:  

 Inventory of mobile COPCs needs to be defined to 

support groundwater protection modeling of the 

barrier system. This will be addressed in a task 

defined in Chapter 5 in the main text of this 

document.  

202A Storage 

Gallery, PIV Room, 

the Tomb 

Likely 

Chemical and radiological 

COPCs may pose an 

unacceptable risk to human and 

ecological receptors under 

current or potential future land 

uses.   

Unlikely 

Chemical or radiological 

COPCs not expected to pose 

an unacceptable future risk to 

groundwater under current or 

potential future land use in 

the next 1,000 years. 

N/A 

No access through 

structures to the 

underlying soils.  

Gallery & PIV: 

248 m (815 ft) long 

5.9 m (19.5 ft) wide 

7.7 m (25.2 ft) tall 

(2.9 to 10.6 m [9.5 to 

34.7 ft] bgs) 

The Tomb: 

Varying dimensions  

(2.6 m [8.5 ft] 

abovegrade to 10.6 m 

[35 ft] bgs) 

The areas are partially 

belowgrade.  

#4 Transuranic constituents: No 

#5 SNF: No 

#6 Lead: ~240 kg (~530 lb) 

Liquid mercury: None above 

general hazards 

Free liquids: No  

#7 Liquid PCBs: None above 

general hazards 

#8 & #9 N/A 

Not a DWMU. 

Stabilize and leave in 

place under canyon 

barrier.  

 

RTD. 

Basis for Action:  

 No uncertainties for Basis of Action. 

Response Evaluation:  

 Inventory of mobile COPCs needs to be defined to 

support groundwater protection modeling of the 

barrier system. This will be addressed in a task 

defined in Chapter 5 in the main text of this 

document.  

 Assess potential for liquid PCBs located within 

components. This will be addressed in a task defined 

in Chapter 5 in the main text of this document. 

202A White Room, 

Canyon Lobby, 

Storage Area 

Likely 

Chemical and radiological 

COPCs may pose an 

unacceptable risk to human and 

ecological receptors under 

current or potential future land 

uses.   

Unlikely 

Chemical or radiological 

COPCs not expected to pose 

an unacceptable future risk to 

groundwater under current or 

potential future land use in 

the next 1,000 years. 

N/A 

No access through 

structures to the 

underlying soils.  

White Room: 

~30 m (100 ft) long 

6.1 m (20 ft) wide 

5.6 m (18.3 ft) tall 

This area is 

abovegrade. 

#4 Transuranic constituents: Yes 

#5 SNF: No 

#6 Lead: None above general 

hazards  

Liquid mercury: None above 

general hazards  

Free liquids: <6 L (<2 gal) 

#7 Liquid PCBs: None above 

general hazards 

#8 & #9 N/A 

Not a DWMU. 

Removal of structures to 

floors. 

 

RTD 

Basis for Action:  

 No uncertainties for Basis of Action. 

Response Evaluation:  

 No uncertainties for Response Evaluation.  

Canyon Lobby: 

7 m (23 ft) long 

7.8 m (25.8 ft) wide 

5.6 m (18.3) ft tall 

This area is 

abovegrade. 

#4 Transuranic constituents: None 

identified 

#5 SNF: No 

#6 Lead: None above general 

hazards  

Liquid mercury: None above 

general hazards  

Free liquids: No 

#7 Liquid PCBs: None above 

general hazards  
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Table D-5. DQO Evaluation for the PUREX Complex 

1 2 3 4 5 6 7 8 9 

Site 

PSQ 1: Outdoor Worker or 

Ecological Threat? 

PSQ 2: Threat to 

Underlying Groundwater? 

PSQ 3: Construction 

Worker Threat from 

Deep Radionuclides?  Structure Dimensions  

PSQs 4 thru 7: Material 

Requiring Additional Disposition 

Evaluation? 

PSQs 8 & 9:  

 Additional Coordinated 

Closure Actions 

Likely Response 

Actions 

Uncertainties (i.e., data gaps) and 

Investigation Approach 

Storage Area: 

4.5 m (15 ft) long 

3.2 m (10.5 ft) wide 

5.6 m (18.3 ft) tall 

This area is 

abovegrade. 

#4 Transuranic constituents: None 

identified 

#5 SNF: No 

#6 Lead: No 

Liquid mercury: No identified 

Free liquids: No 

#7 Liquid PCBs: No 

202A417 Steam 

Condensate Pump Pit 
Likely 

Chemical and radiological 

COPCs may pose an 

unacceptable risk to human and 

ecological receptors under 

current or potential future land 

uses.   

Unlikely  

Chemical or radiological 

COPCs not expected to pose 

an unacceptable future risk to 

groundwater (from structure) 

under current or potential 

future land use in the next 

1,000 years. 

Release from structure will be 

evaluated in coordination 

with waste site 200-E-67. 

N/A 

No access through pit to 

the underlying soils.  

Pit: 

3.6 m (12 ft) diameter 

8.9 m (29.3 ft) tall  

(0.2 m [0.5 ft] 

abovegrade to 8.8 m 

[28.8 ft] bgs) 

Pit Tank: 

3.2 m (10.5 ft) diameter 

4.6 m (15 ft) tall 

(4 to 9 m [13 to 28 ft] 

bgs) 

The pit and tank are 

entirely belowgrade. 

#4 Transuranic constituents: No 

#5 SNF: No  

#6 Lead: None above general 

hazards 

Liquid mercury: None above 

general hazards 

Free liquids: Volume not reported; 

estimated to be <2,250 L (<600 gal)  

#7 Liquid PCBs: None above 

general hazards 

#8 & #9 N/A 

Not a DWMU. 

Stabilize and leave in 

place under canyon 

barrier.  

 

RTD.   

Basis for Action:  

 No uncertainties for Basis of Action. 

Response Evaluation:  

 Inventory of mobile COPCs needs to be defined to 

support groundwater protection modeling of the 

barrier system. Collect samples from remaining tank 

heel.  

 

 

U Cell - 204A 

Building 
Likely 

Chemical and radiological 

COPCs may pose an 

unacceptable risk to human and 

ecological receptors under 

current or potential future land 

uses.   

Unlikely 

Chemical or radiological 

COPCs not expected to pose 

an unacceptable future risk to 

groundwater under current or 

potential future land use in 

the next 1,000 years. 

N/A 

No access through cell 

to the underlying soils. 

23 m (76 ft) long 

6.7 m (22 ft) wide 

10.1 m (33.2 ft) deep  

(0.5 m to 10.6 m [1.5 to 

34.7 ft] bgs) 

This cell is partially 

belowgrade. 

 

#4 Transuranic constituents: No 

#5 SNF:  No 

#6 Lead: None above general 

hazards 

Liquid mercury: None above 

general hazards 

Free liquids: ~570 L (<150 gal)  

#7 Liquid PCBs: None above 

general hazards 

#8 Likely 

Releases to the process cell 

floor likely occurred during 

changes in equipment 

configuration and operation.  

#9 Likely 

Waste characterization data 

are likely available to 

support closure. 

Stabilize and leave in 

place under canyon 

barrier.  

 

RTD. 

Basis for Action:  

 No uncertainties for Basis for Action. 

Response Evaluation:  

 Inventory of mobile COPCs needs to be defined to 

support groundwater protection modeling of the 

barrier system. This will be addressed in a task 

defined in Chapter 5 in the main text of this 

document. 

 Assess potential for liquid PCBs located within 

components. This will be addressed in a task defined 

in Chapter 5 in the main text of this document. 

206A Vacuum Acid 

Fractionator Building 
Likely 

Chemical and radiological 

COPCs may pose an 

unacceptable risk to human and 

ecological receptors under 

current or potential future land 

uses.   

Unlikely 

Chemical or radiological 

COPCs not expected to pose 

an unacceptable future risk to 

groundwater under current or 

potential future land use in 

the next 1,000 years. 

N/A 

No access through 

structure to the 

underlying soils. 

8.5 m (28 ft) long 

11 m (35 ft) wide 

13.9 m (45.5) ft tall 

Basement: 

8.5 m (28 ft) long 

8.4 m (27.6 ft) wide 

3 m (10 ft) deep 

(0 to 3 m [0 to 10 ft] 

bgs) 

This building is 

partially belowgrade. 

#4 Transuranic constituents: No 

#5 SNF:  No 

#6 Lead: None above general 

hazards 

Liquid mercury: None above 

general hazards 

Free liquids: ~510 L (~135 gal); 

some quantities not reported 

#7 Liquid PCBs: None above 

general hazards. 

#8 & #9 N/A 

Not a DWMU. 

Demolish abovegrade 

portion. Stabilize and 

leave belowgrade portion 

in place under canyon 

barrier.  

 

RTD. 

Basis for Action: 

 No uncertainties for Basis of Action. 

Response Evaluation:  

 Inventory of mobile COPCs needs to be defined to 

support groundwater protection modeling of the 

barrier system. This will be addressed in a task 

defined in Chapter 5 in the main text of this 

document.  

 Assess potential for liquid PCBs located within 

components. This will be addressed in a task defined 

in Chapter 5 in the main text of this document. 
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Table D-5. DQO Evaluation for the PUREX Complex 

1 2 3 4 5 6 7 8 9 

Site 

PSQ 1: Outdoor Worker or 

Ecological Threat? 

PSQ 2: Threat to 

Underlying Groundwater? 

PSQ 3: Construction 

Worker Threat from 

Deep Radionuclides?  Structure Dimensions  

PSQs 4 thru 7: Material 

Requiring Additional Disposition 

Evaluation? 

PSQs 8 & 9:  

 Additional Coordinated 

Closure Actions 

Likely Response 

Actions 

Uncertainties (i.e., data gaps) and 

Investigation Approach 

R Cell - 276A 

Building 
Likely 

Chemical and radiological 

COPCs may pose an 

unacceptable risk to human and 

ecological receptors under 

current or potential future land 

uses.   

Unlikely 

Chemical or radiological 

COPCs not expected to pose 

an unacceptable future risk to 

groundwater under current or 

potential future land use in 

the next 1,000 years. 

N/A 

No access through cell 

to the underlying soils. 

20 m (65 ft) long 

7 m (23 ft) wide 

12 m (40 ft) deep  

(1.6 m [5.3 ft] 

abovegrade to 10.6 m 

[34.7 ft] bgs) 

This cell is partially 

belowgrade. 

#4 Transuranic constituents: No 

#5 SNF: No 

#6 Lead: None above general 

hazards 

Liquid mercury: None above 

general hazards 

Free liquids: ~360 L (~95 gal)  

#7 Liquid PCBs: None above 

general hazards 

#8 Likely 

Releases to the process cell 

floor likely occurred during 

changes in equipment 

configuration and operation.  

#9 Likely 

Waste characterization data 

are likely available to 

support closure. 

Stabilize and leave in 

place under canyon 

barrier.  

 

RTD.  

Basis for Action:  

 No uncertainties for Basis for Action. 

Response Evaluation:  

 Inventory of mobile COPCs needs to be defined to 

support groundwater protection modeling of the 

barrier system. This will be addressed in a task 

defined in Chapter 5 in the main text of this 

document.  

 Assess potential for liquid PCBs located within 

components. This will be addressed in a task defined 

in Chapter 5 in the main text of this document. 

291A Ventilation 

System: Air Duct 

from 202A to Deep 

Bed Filter No. 1 

Likely 

Chemical and radiological 

COPCs may pose an 

unacceptable risk to human and 

ecological receptors under 

current or potential future land 

uses.   

Unlikely 

Chemical or radiological 

COPCs not expected to pose 

an unacceptable future risk to 

groundwater under current or 

potential future land use in 

the next 1,000 years. 

N/A 

No access through duct 

to the underlying soils. 

21 m (70 ft) long 

2.4 m (8 ft) wide 

2.4 m (8 ft) tall 

(8.2 to 9.9 m [26.8 to 

32.5 ft] bgs at 202A; 

2,0 to 4.5 m [6.6 to 

14.6 ft] bgs at Deep 

Bed Filter No. 1) 

Air duct is entirely 

belowgrade. 

#4 Transuranic constituents: 

Possible 

#5 SNF: No 

#6 Lead: No 

Liquid mercury: No 

Free liquids: No 

#7 Liquid PCBs: No  

#8 & #9 N/A 

Not a DWMU. 

Stabilize and leave in 

place under canyon 

barrier.  

 

RTD. 

Basis for Action:  

 No uncertainties for Basis for Action. 

Response Evaluation:  

 Evaluate remote investigation and sampling methods.  

This will be addressed in a task defined in Chapter 5 

in the main text of this document. 

 Presence/absence of contamination in the duct has not 

been investigated (transuranic constituents and 

impacts to groundwater). Collect samples from 

accessible ports upstream of the deep bed filters. 

 As-stabilized concentration of transuranic 

constituents. This will be addressed in a task defined 

in Chapter 5 in the main text of this document. 

291A Ventilation 

System: Deep Bed 

Filter No. 1 and Air 

Bypass Duct to Deep 

Bed Filter No. 2 

Likely 

Chemical and radiological 

COPCs may pose an 

unacceptable risk to human and 

ecological receptors under 

current or potential future land 

uses.   

Likely 

Chemical or radiological 

COPCs may pose an 

unacceptable future risk to 

groundwater under current or 

potential future land use in 

the next 1,000 years. 

N/A 

No access through duct 

or filter to the 

underlying soils. 

Contaminated soil under 

this structure is being 

evaluated in 

coordination with waste 

site 200-E-103. 

Filter No.1:  

25.2 m (82.8 ft) long 

16.0 m (52.5 ft) wide 

4 m (13 ft) tall 

(1.0 to 5.0 m [3.3 to 

16.3 ft] bgs) 

This filter is 

belowgrade. 

Air Bypass Duct:  

31 m (103 ft) long 

2.4 m (8 ft) wide 

2.4 m (8 ft) tall 

(1.2 to 3.7 m [4 to 

12 ft] bgs) 

This duct is 

belowgrade. 

#4 Transuranic constituents: Yes 

#5 SNF: No 

#6 Lead: No 

Liquid mercury: No 

Free liquids: No 

#7 Liquid PCBs: No 

#8 & #9 N/A 

Not a DWMU. 

Stabilize and leave in 

place under canyon 

barrier.  

 

RTD. 

Basis for Action:  

 No uncertainties for Basis for Action. 

Response Evaluation:  

 Nature and extent of contamination in Deep Bed 

Filter No. 1 has not been investigated (transuranic 

constituents and impacts to groundwater). Collect 

samples from filter media in the Deep Bed Filter 

No. 1. Methods for sampling filters will be addressed 

in a task defined in Chapter 5 in the main text of this 

document. 

 As-stabilized concentration of transuranic 

constituents. This will be addressed in a task defined 

in Chapter 5 in the main text of this document. 

 The nature and extent of mobile COPCs that resulted 

from 1991 leak to the vadose zone is not known and 

will be investigated in coordination with waste site 

200-E-103. 



DOE/RL-2020-27, DRAFT A 
SEPTEMBER 2020 

 

D-23 

Table D-5. DQO Evaluation for the PUREX Complex 

1 2 3 4 5 6 7 8 9 

Site 

PSQ 1: Outdoor Worker or 

Ecological Threat? 

PSQ 2: Threat to 

Underlying Groundwater? 

PSQ 3: Construction 

Worker Threat from 

Deep Radionuclides?  Structure Dimensions  

PSQs 4 thru 7: Material 

Requiring Additional Disposition 

Evaluation? 

PSQs 8 & 9:  

 Additional Coordinated 

Closure Actions 

Likely Response 

Actions 

Uncertainties (i.e., data gaps) and 

Investigation Approach 

291A Ventilation 

System: Deep Bed 

Filter No. 2 and Air 

Duct to 291AE No. 4 

Filter Building 

Likely 

Chemical and radiological 

COPCs may pose an 

unacceptable risk to human and 

ecological receptors under 

current or potential future land 

uses.   

Likely 

Chemical or radiological 

COPCs may pose an 

unacceptable future risk to 

groundwater under current or 

potential future land use in 

the next 1,000 years. 

N/A 

No access through duct 

or filter to the 

underlying soils. 

Filter No. 2:  

27.6 (90.7 ft) long 

19.7 m (64.5 ft) wide 

4 m (13 ft) tall 

(1.4 to 5.4 m [4.6 to 

17.6 ft] bgs) 

This filter is 

belowgrade. 

Air Duct: 

35 m (115 ft) long 

2.4 m (8 ft) wide 

2.4 m (8 ft) tall 

(1.2 to 3.7 m [4 to 

12] ft bgs) 

This duct is 

belowgrade. 

#4 Transuranic constituents: Yes 

#5 SNF: No 

#6 Lead: No 

Liquid mercury: No 

Free liquids: No 

#7 Liquid PCBs: No 

#8 & #9 N/A 

Not a DWMU. 

Stabilize and leave in 

place under canyon 

barrier.  

 

RTD. 

Basis for Action: 

 No uncertainties for Basis for Action. 

Response Evaluation:  

 Nature and extent of contamination in Deep Bed 

Filter No. 2 has not been investigated (transuranic 

constituents and impacts to groundwater). Utilize 

sample results from filter media in the Deep Bed 

Filter No. 1 as a conservative estimate. 

 As-stabilized concentration of transuranic 

constituents. This will be addressed in a task defined 

in Chapter 5 in the main text of this document. 

291A Ventilation 

System: 291AE No. 4 

Filter Building and 

Air Duct to 291A Fan 

Control House 

Likely 

Chemical and radiological 

COPCs may pose an 

unacceptable risk to human and 

ecological receptors under 

current or potential future land 

uses.   

Unlikely 

Chemical or radiological 

COPCs not expected to pose 

an unacceptable future risk to 

groundwater under current or 

potential future land use in 

the next 1,000 years. 

N/A 

No access through duct 

or filter to the 

underlying soils. 

291AE Building:  

37 m (123 ft) long 

12 m (41 ft) wide 

5 m (17 ft) tall 

This building is 

abovegrade. 

Attached Building: 

7.3 m (24 ft) long 

3.7 m (12 ft) wide 

2.7 m (9 ft) tall 

This building is 

abovegrade. 

Air Duct: 

45 m (149 ft) long 

2.4 m (8 ft) wide 

2.4 m (8 ft) tall 

(1.5 to 4.0 m [5 to 

13 ft] bgs) 

This duct is 

belowgrade. 

#4 Transuranic constituents: No 

#5 SNF: No 

#6 Lead: None above general 

hazards 

Liquid mercury: None above 

general hazards 

Free liquids: No 

 #7 Liquid PCBs: None above 

general hazards 

#8 & #9 N/A 

Not a DWMU. 

Removal of abovegrade 

buildings.    

Stabilize and leave 

belowgrade components 

in place under canyon 

barrier.   

 

RTD. 

Basis for Action:  

 No uncertainties for Basis for Action. 

Response Evaluation:  

 Need to coordinate with action for 216-A-33 French 

Drain as it resides below 291AE.  

 Presence/absence of contamination in the air duct has 

not been investigated. Utilize results from air duct 

investigations upstream of Deep Bed Filter No. 1 and 

filter media results as a conservative estimate. 
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Table D-5. DQO Evaluation for the PUREX Complex 

1 2 3 4 5 6 7 8 9 

Site 

PSQ 1: Outdoor Worker or 

Ecological Threat? 

PSQ 2: Threat to 

Underlying Groundwater? 

PSQ 3: Construction 

Worker Threat from 

Deep Radionuclides?  Structure Dimensions  

PSQs 4 thru 7: Material 

Requiring Additional Disposition 

Evaluation? 

PSQs 8 & 9:  

 Additional Coordinated 

Closure Actions 

Likely Response 

Actions 

Uncertainties (i.e., data gaps) and 

Investigation Approach 

291A Ventilation 

System: 291A Fan 

Control House and 

air duct to 291A001 

stack 

Likely 

Chemical and radiological 

COPCs may pose an 

unacceptable risk to human and 

ecological receptors under 

current or potential future land 

uses.   

Unlikely 

Chemical or radiological 

COPCs not expected to pose 

an unacceptable future risk to 

groundwater under current or 

potential future land use in 

the next 1,000 years. 

N/A 

No access through 

structure or duct to the 

underlying soils. 

291A Building:  

7 m (23 ft) long 

4.3 m (14 ft) wide 

4.3 m (14 ft) high 

This building is 

abovegrade.  

Air Duct: 

35 m (116 ft) long 

2.4 m (8 ft) high 

2.4 m (8 ft) wide 

(0 to 2.4 m [0 to 8 ft] 

bgs) 

This duct is 

belowgrade. 

#4 Transuranic constituents: No 

#5 SNF: No 

#6 Lead: None above general 

hazards 

Liquid mercury: None above 

general hazards 

Free liquids: No 

#7 Liquid PCBs: None above 

general hazards 

#8 & #9 N/A 

Not a DWMU. 

Removal of abovegrade 

building. Stabilize and 

leave belowgrade 

components in place 

under canyon barrier.  

 

RTD. 

Basis for Action:  

 No uncertainties for Basis for Action. 

Response Evaluation:  

 Presence/absence of contamination in air duct to stack 

is uncertain. Utilize sample results from filter media 

in Deep Bed Filter No. 1 as a conservative estimate. 

  

  

291A Ventilation 

System: 291A001 

main exhaust stack 

Likely 

Chemical and radiological 

COPCs may pose an 

unacceptable risk to human and 

ecological receptors under 

current or potential future land 

uses.   

Unlikely 

Chemical or radiological 

COPCs not expected to pose 

an unacceptable future risk to 

groundwater under current or 

potential future land use in 

the next 1,000 years. 

N/A 

No access through stack 

to the underlying soils. 

Stack: 

2.4 m (8 ft) diameter  

61 m (200 ft) high  

(2.6 m [8.5 ft] bgs) 

This stack is 

abovegrade with a 

footing and air duct 

connection that extends 

to 8.5 ft bgs. 

#4 Transuranic constituents: No 

#5 SNF: No 

#6 Lead: No 

Liquid mercury: No 

Free liquids: No 

#7 Liquid PCBs: No 

#8 & #9 N/A 

Not a DWMU. 

Removal of abovegrade 

stack. Stabilize and leave 

belowgrade components 

in place under canyon 

barrier.  

 

RTD. 

Basis for Action:  

 No uncertainties for Basis for Action. 

Response Evaluation:  

 No uncertainties for Response Evaluation.  

291AK Tunnel Spray 

Enclosure and 

Caissons 

Unlikely 

Chemical and radiological 

COPCs not expected to pose an 

unacceptable risk to human and 

ecological receptors under 

current or potential future land 

uses. 

Unlikely 

Chemical or radiological 

COPCs not expected to pose 

an unacceptable future risk to 

groundwater under current or 

potential future land use in 

the next 1,000 years. 

N/A 

No access through 

structure to underlying 

soils.  

291AK Enclosure: 

2.0 m (6.7) ft long 

1.5 m (4.8 ft) wide 

2.0 m (6.4 ft) tall 

The enclosure is 

abovegrade.  

Caissons (2): 

3 m (10 ft) diameter 

11.1 m (36.5) ft tall 

(0 to 11.1 m [0 to 

36.5 ft] bgs) 

The caissons are 

entirely belowgrade. 

#4 Transuranic constituents: No 

#5 SNF: No 

#6 Lead: None above general 

hazards 

Liquid mercury: None above 

general hazards 

Free liquids: No 

#7 Liquid PCBs: None above 

general hazards 

#8 & #9 N/A 

Not a DWMU. 

Removal of abovegrade 

enclosure. Stabilize and 

leave belowgrade 

caissons in place under 

canyon barrier.  

 

RTD.   

Basis for Action:  

 No uncertainties for Basis of Action. 

Response Evaluation:  

 No uncertainties for Response Evaluation. 

 

 

220A Proportional 

Sampler Pit 
Likely 

Chemical and radiological 

COPCs may pose an 

unacceptable risk to human and 

ecological receptors under 

current or potential future land 

uses.   

Unlikely 

Chemical or radiological 

COPCs not expected to pose 

an unacceptable future risk to 

groundwater under current or 

potential future land use in 

the next 1,000 years. 

N/A 

No access through pit to 

the underlying soils. 

2.6 m (8.5 ft) long 

4.1 m (13.5 ft) wide 

7.3 m (23.8 ft) deep  

(0 to 7.3 m [0 to 

23.8 ft] bgs) 

This pit is entirely 

belowgrade. 

#4 Transuranic constituents: No 

#5 SNF: No 

#6 Lead: No 

Liquid mercury: No 

Free liquids: No 

#7 Liquid PCBs: No 

#8 & #9 N/A 

Not a DWMU. 

Removal of abovegrade 

items and fill belowgrade 

voids. 

 

RTD. 

Basis for Action:  

 No uncertainties for Basis of Action. 

Response Evaluation:  

 No uncertainties for Response Evaluation. 
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Table D-5. DQO Evaluation for the PUREX Complex 

1 2 3 4 5 6 7 8 9 

Site 

PSQ 1: Outdoor Worker or 

Ecological Threat? 

PSQ 2: Threat to 

Underlying Groundwater? 

PSQ 3: Construction 

Worker Threat from 

Deep Radionuclides?  Structure Dimensions  

PSQs 4 thru 7: Material 

Requiring Additional Disposition 

Evaluation? 

PSQs 8 & 9:  

 Additional Coordinated 

Closure Actions 

Likely Response 

Actions 

Uncertainties (i.e., data gaps) and 

Investigation Approach 

296A008 Stack Likely 

Chemical and radiological 

COPCs may pose an 

unacceptable risk to human and 

ecological receptors under 

current or potential future land 

uses. 

Unlikely 

Chemical or radiological 

COPCs not expected to pose 

an unacceptable future risk to 

groundwater under current or 

potential future land use in 

the next 1,000 years. 

N/A 

No access through stack 

to the underlying soils.  

Stack 

102 cm (40 in.) inside 

diameter 

10.3 m (33.8 ft) tall 

Footing 

2.1 m (7 ft) long 

2.1 m (7 ft) wide  

(0 to 0.8 m [0 to 2.7] ft 

bgs) 

The stack is 

abovegrade with a 

belowgrade footing. 

#4 Transuranic constituents: No 

#5 SNF: No 

#6 Lead: No 

Liquid mercury: No 

Free liquids: No 

#7 Liquid PCBs: No 

#8 & #9 N/A 

Not a DWMU. 

RTD.  Basis for Action:  

 No uncertainties for Basis of Action. 

Response Evaluation:  

 No uncertainties for Response Evaluation. 

   

bgs = below ground surface 

COPC = contaminant of potential concern 

DWMU = dangerous waste management unit 

ECMP = East Crane Maintenance Platform 

EMSR = East Mezzanine Support Room 

ERDF = Environmental Restoration Disposal Facility 

N/A = not applicable 

PCB = polychlorinated biphenyl 

PIV = positive infinitely variable 

PR = product removal 

PSQ = principal study question 

PUREX = plutonium uranium extraction 

RTD = removal, treatment, and disposal 

SNF = spent nuclear fuel 

WCMP = West Crane Maintenance Platform 

  1 
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 1 

Figure D-1. Annotated Scoping Summary, Page 1 Details  2 
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Scoping Summary: 202A (A, B, and C Cells) 

  

 
 

Other Relevant Information  

The A, B, and C Cells do not contain DWMUs. 

Applicable Regulatory Documents 

None. 

 

 

Characterization and Inventory 

Radiological and hazardous material contaminants in A, B. and C 

Cells are contained in contaminated equipment and on surfaces, such 

as residual materials adhering to equipment and piping, and dust, 

debris, or dried residues remaining on the floor as a result of spills 

and leakage that occurred during equipment change-out or during 

process upsets. 

A, B, and C Cell radiological inventory values are shown below.  

Inventory from 2003 Decayed to Jan. 2018  

Radionuclide 

A Cell B Cell C Cell 

Ci g Ci g Ci g 

Pu-238 8 0 8 0 8 0 

Pu-239 37 596 37 596 37 596 

Pu-240 21 92 21 92 21 92 

Pu-241 167 2 167 2 167 2 

Pu-242 0 2 0 2 0 2 

Am-241 61 18 61 18 61 18 

Sr-90 911 7 911 7 911 7 

Cs-137 1,139 13 1,139 13 1,139 13 

Reference: CP-14977, Tables C-6 and C-8. 

 

The following inventory of hazardous substances was obtained at the 

conclusion of deactivation.  

Remaining Hazardous Substances 

Contaminant Description Quantity 

Lead Counterweights A Cell: 89 kg (195.9 lb) 

B Cell: 167 kg (367.3 lb) 

C Cell: 111.9 kg (246.2 lb) 

Liquid mercury In dissolver 

thermowells 

Each cell: approximately 

 38 kg (83.6 lb) 

Free liquids Yes – see below 

Liquid PCBs Potential for general hazard exists 

Cadmium In dissolver 

moderator lining  

Each cell: approximately 

43 kg (94.6 lb) 

Silver nitrate In silver reactors  170.3 kg* 

Note: General hazards are described in DOE/RL-98-35, Appendix A. 

*Described in BHI-01358, p. 3-1 

 

Section continues on page D-32. 

Current Conditions 

A, B, and C Cells are inaccessible. Access to cell equipment would 

require the cell cover blocks to be removed. Cell equipment remains 

in place. 

The cell cover blocks are considered part of the Canyon Deck which 

is posted as an HRA, HCA, and ARA. 

N Reactor and SPR spent fuel on the dissolver cell (A, B, C) floors 

was recovered and packaged into canisters in 1995. The spent fuel 

from the dissolver cells floor was temporarily stored on the Canyon 

Deck before being shipped to the 105K West Basin on October 12, 

1995 along with SPR fuel from the canyon Slug Storage Basin. 

Each of the annular dissolvers (TK-A3, TK-B3, and TK-C3) contain a 

small heel of zirconium hulls from past operations. 

Operational History 

A, B, and C Cells were used in the Metal Dissolution and Feed 

Preparation Process and the Dissolver Offgas Treatment System. 

These cells have similar designs and were all used to chemically 

dissolve irradiated fuel. Starting in 1955, aluminum clad fuels from 

the SPRs were processed. A sodium hydroxide/sodium nitrate 

solution was used to remove the aluminum cladding. Starting in 1963, 

N Reactor fuel, clad in Zircaloy (zirconium alloyed with small 

amounts of tin and iron) was also processed. The Zircaloy cladding 

was removed by dissolution in ammonium fluoride mixed with 

ammonium nitrate. The offgases from the decladding step were 

scrubbed with water to remove resultant ammonia, filtered to remove 

fine particles, and discharged to the atmosphere.  

After the fuel elements were declad, they were treated with potassium 

hydroxide to convert the remaining small quantity of fluorides to 

oxides in a process called metathesis. Cladding waste was neutralized 

and discharged to underground storage tanks. 

Section continues on page D-32. 

Facility Description 

A, B, and C Cells are the first three process cells from east to west. 

The cells extend from 5.5 ft abovegrade to 34 ft bgs in the PUREX 

Canyon.  

 Dimensions: 35 ft long, 14 ft wide, 39.5 ft high  

 Materials: concrete enclosure with 3 ft thick cover blocks, 6 ft 

thick wall between the Storage Gallery, 2.5 ft thick wall between 

the Hot Pipe Trench, 9 in. thick concrete walls between the cells, 

and 6.5 ft thick floors; expansion joints are present between B and 

C Cells 

Equipment for each cell includes the following:  

 TK-A3, TK-B3, TK-C3: independent annular dissolvers 

 T-A3-1, T-B3-1, T-C3-1: offgas systems including dissolver 

towers  

 T-A3-3, T-B3-3, T-C3-3: ammonia scrubbers  

 TK-A3-4, TK-B3-4, TK-C3-4: scrubber catch tanks 

 E-A2, E-B2, E-C2: steam heaters 

 H-A2, H-B2, H-C2: electric heaters 

 T-A2, T-B2, T-C2: silver reactors 

 F-A1, F-1A, F-B1, F-1B, F-C1, F-1C: offgas filters  

Reference drawings:  

 H-2-53498, H-2-52096, H-2-52063, H-2-68280, H-2-67481, 

H-2-59136, H-2-52468, H-2-59941, H-2-56676, H-2-57337, 

H-2-56989, and H-2-58514 

Figure D-2. 202A: A, B, and C Cells Scoping Summary (1 of 3) 
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Scoping Summary: 202A (A, B, and C Cells) 

  

 

 

 

Operational History (continued) 

The remaining fuel elements were then dissolved in nitric acid to 

produce a feed solution of uranyl and plutonium nitrates for the 

solvent extraction step in subsequent cells. The dissolved fuel 

solution, containing the uranium, plutonium, neptunium, and most of 

the fission products was transferred to the First Decontamination and 

Partition Cycle for separation. The offgases from the dissolving step 

were heated and passed through a silver reactor, which removed most 

of the radio-iodines. The gases were then filtered through two offgas 

filters before they were passed through two acid absorbers, which 

recovered nitric acid. The gases were then discharged to the 

atmosphere through the main ventilation stack. 

Historical spills and releases occurred in A, B, and C Cells throughout 

the operating history of PUREX. The spills and releases are listed 

below.  

 February 1958: The bottom portion of the silver reactor filter in 

A Cell exploded via an uncontrolled reaction when unstable 

products formed in the ammonia-silver salts mixture. The reaction 

ruptured the vessel, damaged other equipment in the cell, and 

discharged the ceramic packing contained in the silver reactor to 

the cell floor. There was little detectable spread of contamination 

to other portions of the PUREX building and none to the 

environment, but cleanup and repair were difficult because the 

filter was located in a heavily shielded, inaccessible area. 

 1968 and 1970: The B Cell sump overflowed, allowing 

contaminated liquid to seep out of B Cell by way of a slightly 

separated wall expansion joint and onto the Storage Gallery floor. 

Radiation readings on the liquid were 3 rad/hr. A temporary fix of 

the joint was attempted by regrouting of the expansion joint. 

 

Characterization and Inventory (continued) 

Remaining Free Liquids in A, B, and C Cell 
Vessels at Shutdown* 

Vessels 

Tank Volume 

(gal) 

Heel Volume 

(gal) 

TK-A3 4,745 20 

TK-A3-4 2,085 17 

TK-B3 5,087 20 

TK-B3-4 2,030 17 

TK-C3 5,055 20 

TK-C3-4 2,095 17 

*Other vessels do not hold free liquid by design 

(HNF-SD-CP-HIE-004, pp. E-1, E-3, E-4). 

 

B Cell Equipment (1955) Cutaway of 202A: A, B, and C Cells 

A, B, and C Cells Equipment Configuration 

Figure D-2. 202A: A, B, and C Cells Scoping Summary (2 of 3) 
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Scoping Summary: 202A (A, B, and C Cells) 

 

  

 

 

 

A Cell Dissolver Tower Interior (1981) A Cell Configuration (1982) 

Figure D-2. 202A: A, B, and C Cells Scoping Summary (3 of 3) 
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Scoping Summary: 202A (A, B, and C Cells) 
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Scoping Summary: 202A (D Cell) 

 
 

Other Relevant Information 

None. 

Applicable Regulatory Documents 

D Cell contains a regulated DWMU to be included in Closure 

Unit Group 25 of WA7890008967. 

Characterization and Inventory 

Radiological and hazardous material contaminants are contained in 

contaminated equipment and on surfaces, such as residual materials 

adhering to equipment and piping, and dust, debris, or dried residues 

remaining on the floor as a result of spills and leakage that occurred 

during equipment change-out or during process upsets. 

D Cell radiological inventory values are shown below.  

Inventory from March 2003 Decayed to Jan. 2018 

Rad Curies Grams 

Pu-238 13 1 

Pu -239 64 1,030 

Pu-240 37 162 

Pu-241 290 3 

Pu-242 0 3 

Am-241 102 30 

Sr-90 1,542 11 

Cs-137 1,922 22 

Reference: CP-14977, Tables C-6 and C-8. 

Hazardous substances in D Cell are identified below. 

Remaining Hazardous Substances 

Contaminant Description Quantity 

Lead Counterweights 24.1 kg (53 lb) 

Liquid mercury See general hazards N/A 

Free liquids Yes – see below 

Liquid PCBs See general hazards N/A 

Note: General hazards are described in DOE/RL-98-35, 

Appendix A. 

The volume of liquid remaining in the vessels is recorded below.  

Remaining Free Liquid in D Cell Vessels at Shutdown 

Vessel 
Tank Volume 

(gal) 

Heel Volume 

(gal) 

TK-D1 5,228 11 

TK-D2 5,262 27 

TK-D3 7,736 74 

TK-D4 7,736 74 

TK-D5 5,244 44 

Reference: HNF-SD-CP-HIE-004, p. E-7. 

 

 

Characterization and Inventory (continued) 

During deactivation, D Cell vessels were flushed with water until 

screening samples no longer exhibited dangerous waste 

characteristics. Before solutions were pumped to a minimum heel, 

samples were taken and analyzed for RCRA constituents. All results 

were below the dangerous waste thresholds. Samples were also 

collected for independent analysis by Ecology. 

DWMU waste characteristics are identified below.  

DWMU Waste Characteristics 

DWMU ID Process Code 

Waste Characteristic 

(Dangerous Waste Code) 

TK-D5 S02 

(tank storage) 

Ignitability (D001) 

Corrosivity (D002) 

Metals (D004-D011) 

Reference: WA7890008967. 

 

Current Conditions 

D Cell is inaccessible. Access to D Cell equipment would require the 

cell cover blocks to be removed. Cell equipment remains in place. 

D Cell cover blocks are considered part of the Canyon Deck, which is 

posted as an HRA, HCA, and ARA. 

Operational History 

D Cell was used in the metal dissolution and feed preparation process 

to store in-process solutions. D Cell also contained the dissolved fuel 

solution storage and nuclear material accountability tanks.  

After cladding was removed in the A, B, or C dissolvers, the cladding 

waste was transferred to D Cell for storage prior to treatment in 

E Cell. Following dissolution of fuel elements in the A, B, or C Cell 

dissolvers, the aqueous fuel solution was transferred to D Cell for 

sampling, accountability, and storage. The dissolved fuel solution was 

then transferred to E Cell to feed the First Decontamination and 

Partition Cycle. 

Facility Description 

D Cell extends from 5.5 ft abovegrade to 34 ft belowgrade in the 

PUREX Canyon.  

 Dimensions: 65 ft long, 14 ft wide, 39.5 ft deep 

 Materials: concrete enclosure with 3 ft thick cover blocks, 6 ft 

thick wall between the Storage Gallery, 2.5 ft thick wall between 

the Air Tunnel, 9 in. thick concrete walls between the cells, and 

6.5 ft thick floors  

D Cell equipment includes: 

 TK-D1: Metathesis Storage Tank 

 TK-D2: Coating Waste Tank 

 TK-D3: Metal Solution Storage Tank 

 TK-D4: Metal Solution Storage Tank 

 TK-D5: Metal Solution Storage Accountability Tank 

Reference drawings: 

 H-2-53503, H-2-53504, H-2-52095, H-2-52096, and H-2-52063 

Figure D-3. 202A: D Cell Scoping Summary (1 of 2) 
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Scoping Summary: 202A (D Cell) 

 

 

 

D Cell Equipment Configuration  

D Cell Equipment (1954) D Cell Equipment (1954) Cutaway of 202A: D Cell 

Figure D-3. 202A: D Cell Scoping Summary (2 of 2) 
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Scoping Summary:202A (E Cell) 

Other Relevant Information 

None. 

Applicable Regulatory Documents 

E Cell contains regulated DWMUs to be included in Closure Unit 

Group 25 of WA7890008967). 

Current Conditions 

E Cell is inaccessible. Access to E Cell equipment would require 

the cell cover blocks to be removed. Cell equipment remains in 

place. E Cell cover blocks are considered part of the Canyon 

Deck, which is posted as an HRA, HCA, and ARA. 

Operational History 

E Cell equipment supported the Metal Dissolution and Feed 

Preparation Process. The cell’s main purpose was to house processing 

equipment including feed preparation tanks and centrifuges used for 

removing solids from the aqueous metal solution and for cladding 

waste treatment.  

During aluminum fuel processing, dissolved metal solution was 

transferred to the centrifuges to remove undissolved solids to improve 

performance of the downstream solvent extraction processes. During 

Zircaloy fuel processing, decladding waste solution was sent to E Cell 

for product recovery. Uranium and plutonium were recovered by 

centrifuging the decladding waste solution to separate uranium solids 

from the supernate. The supernate was transferred to the catch tank to 

be prepared for transfer to underground storage tanks. The centrifuge 

cake was metathesized with caustic to remove remaining cladding 

fragments and the offgas from the caustic reaction water scrubbed to 

remove ammonia. The solids were removed and transferred to TK-E1 

for dissolution with nitric acid. When necessary, the feed was mixed 

with metathesis solution from D Cell and reworked through the 

dissolvers. The resultant feed solution, a fully declad nitric acid 

solution of uranium, plutonium, and neptunium was sent to the First 

Decontamination and Partition Cycle from TK-E6.  

In 1986, a process solution leak coming from TK-E3 was discovered. 

As a result, equipment from E Cell was removed, the corroded 

concrete floor was scabbled, a new floor was poured, and the 

equipment was returned to the cell. The scabbled concrete was placed 

in a metal container also called a “skip,” sampled, and placed in 

F Cell for storage. 

Characterization and Inventory 

Radiological and hazardous material contaminants are contained in 

contaminated equipment and on surfaces, such as residual materials 

adhering to equipment and piping, and dust, debris, or dried residues 

remaining on the floor as a result of spills and leakage that occurred 

during equipment change-out or during process upsets. 

E Cell radiological inventory values are shown. 

Inventory from March 2003 decayed to Jan. 2018 

Radionuclides Curies Grams 

Pu-238 9 1 

Pu-239 43 692 

Pu-240 24 105 

Pu-241 192 2 

Pu-242 0 2 

Am-241 71 21 

Sr-90 1,052 8 

Cs-137 1,281 15 

Reference: CP-14977, Tables C-6 and C-8. 

Hazardous substances in E Cell are identified below. 

Remaining Hazardous Substances 

Contaminant Description Quantity 

Lead Counterweights 

Jumpers 

254.3 kg (559.5 lb) 

410.1 kg (902.2 lb) 

Liquid mercury See general hazards N/A 

Free liquids Yes – see below 

Liquid PCBs See general hazards N/A 

Note: General hazards are described in DOE/RL-98-35, 

Appendix A. 

During deactivation, all E Cell vessels were flushed with water until 

screening sample results no longer exhibited dangerous waste 

characteristics. Before solutions were pumped to a minimum heel, 

samples were taken and analyzed for RCRA constituents. All results 

were below the dangerous waste thresholds. Samples were also 

collected for independent analysis by Ecology. The volume of liquid 

remaining in the vessels is recorded below.  

Facility Description 

E Cell extends from 5.5 ft abovegrade to 34 ft belowgrade in the 

PUREX Canyon.  

 Dimensions: 71 ft long, 14 ft wide, 39.5 ft deep

 Materials: concrete enclosure with 3 ft thick cover blocks, 6 ft

thick wall between the Storage Gallery, 2.5 ft thick wall between

the Air Tunnel, and 9 in. thick concrete walls between the cells,

and 6.5 ft thick floors

E Cell equipment includes the following: 

 TK-E1: Recovered Zirflex Product (Slurry) Tank

 G-E2: Centrifuge A

 TK-E3: Centrifuge Feed Tank

 G-E4: Centrifuge B

 TK-E5: Centrifuge Catch Tank

 TK-E6: HAF Make-up Tank

Reference drawings: 

 H-2-53505, H-2-53506, H-2-52096, and H-2-52063.

Characterization and Inventory (continued) 

Remaining Volumes in E Cell Vessels 

Vessel Tank Volume (gal) Heel Volume (gal) 

 TK-E1 1,871 11 

G-E2 180 1.3 

 TK-E3 5,234 45 

G-E4 125 1.1 

 TK-E5 5,250 22 

 TK-E6 5,234 21 

Reference: HNF-SD-CP-HIE-004, p. E-8. 

DWMU waste characteristics are identified below. 

DWMU Waste Characteristics 

DWMU ID Process Code 

Waste Characteristic 

(Dangerous Waste Code) 

TK-E5 S02 

(tank storage) 

Ignitability (D001) 

Corrosivity (D002) 

Metals (D004-D011) 
TK-E6 

Reference: WA7890008967. 

Figure D-4. 202A: E Cell Scoping Summary (1 of 2) 
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Scoping Summary:202A (E Cell) 

 

 

E Cell Equipment Configuration E Cell Equipment (1954) 

Cutaway of 202A: E Cell 

Figure D-4. 202A: E Cell Scoping Summary (2 of 2) 
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Scoping Summary: 202A (F Cell) 

 

 

Characterization and Inventory 

Radiological and hazardous material contaminants are contained in 

contaminated equipment and on surfaces, such as residual materials 

adhering to equipment and piping, and dust, debris, or dried residues 

remaining on the floor as a result of spills and leakage that occurred 

during equipment change-out or during process upsets. 

There are no radiological inventory values for F Cell. Inventory 

information for the sampled skip containing concrete chips from the 

E Cell floor is listed below.  

Skip Inventory from March 2003 decayed to Jan. 2018 

Radionuclides Curies Grams 

Pu-238 5 0 

Pu-239  25 402 

Pu-240 14 61 

Pu-241 113 1 

Pu-242   0 1 

Am-241  41 12 

Sr-90  0 0 

Cs-137 0 0 

Reference: CP-14977, Tables C-6 and C-8. 

 

 

Operational History 

F Cell was used for the Waste Concentration and Treatment, 

Dissolver Offgas Treatment, and Acid Recovery Systems. F Cell 

processing equipment served three primary purposes: (1) 

concentrating ammonia scrubber wastes from the dissolvers and 

E Cell, (2) recovery of nitric acid used in the treatment of the aqueous 

waste from the fuel processing process, and (3) treatment of aqueous 

high-activity waste from the fuel processing steps prior to disposal. 

Highly radioactive waste containing the bulk of the fission products 

in a nitric acid solution was concentrated, and the overheads treated to 

recover nitric acid. The concentrated waste solution was denitrated 

with sugar with the offgas also treated to recover nitric acid. The 

denitrated waste solution was treated with caustic and sodium nitrite 

and transferred to underground storage tanks. 

The Ammonia Scrubber Waste Concentration System evaporated the 

waste solution from three dissolver ammonia scrubbers and the E Cell 

scrubber. The ammonia-containing condensate was transferred to be 

sampled prior to disposal in the 216-A-36A/216-A-36B Cribs and 

eventually to the double-shell tank system. 

In 1959, liquid migrated under the Storage Gallery floor by way of 

concrete reinforcement steel bar near F Cell. The highest radiation 

detected was 50 R/hr and was shielded using concrete bricks. Dose 

rates surrounding the bricks were less than 1 mR/hr. 

Facility Description 

F Cell extends from 5.5 ft abovegrade to 34 ft belowgrade in the 

PUREX Canyon.  

 Dimensions: 216 ft long, 14 ft wide, 39.5 ft deep 

 Materials: concrete enclosure with 3 ft thick cover blocks, 6 ft 

thick wall between the Storage Gallery, 2.5 ft thick wall between 

the Air Tunnel, 9 in. thick concrete walls between the cells, and 

6.5 ft thick floors 

 There are two expansion joints intersecting F Cell at 70 ft and 

187 ft (west to east) 

F Cell equipment includes the following:  

 F-F1: Filter 

 E-F1: Vent Condenser 

 T-F2: Silver Reactor 

Facility Description (continued) 

 E-F2: Heater 

 TK-F3: HNO3 Sampler Tank  

 TK-F4: HNO3 Receiver Tank  

 T-F5: HNO3 Absorber 

 E-F5: HNO3 Condenser 

 E-F6: #2 Acid Concentrator  

 TK-F7: Acid Recycle Tank  

 TK-F8: Waste Rework Tank 

 E-F9: Reflux Condenser 

 TK-F10: Acid Accumulator  

 E-F11: Acid Concentrator/Condenser 

 TK-F12: Concentrate Receiver  

 TK-F13: Utility Tank 

 TK-F14: Utility Decanter  

 TK-F15: Nitrate Sample Tank 

 TK-F16: Neutralizer  

 TK-F18: Cell Drain Collection Tank 

Reference drawings: 

 H-2-53508 to H-2-53515, H-2-52096, H-2-52095, and H-2-52063 

 
Current Conditions 

F Cell is inaccessible. Access to F Cell equipment would require 

the cell cover blocks to be removed. Cell equipment remains in 

place.  

F Cell cover blocks are considered part of the Canyon Deck, 

which is posted as an HRA, HCA, and ARA. 

Other Relevant Information 

In 1986, a process solution leak coming from TK-E3 in E Cell was 

discovered. As a result, the E Cell concrete floor was scabbled. 

The scabbled concrete was placed in a metal container called a 

“skip,” sampled, and placed in F Cell for storage where TK-F17 

had previously been removed. 

In the 1980s, TK-F14 was disconnected from the process lines and 

placed out of service. 

Applicable Relevant Documents 

F Cell contains regulated DWMUs to be included in Closure Unit 

Group 25 of WA7890008967). 

 

Characterization and Inventory (continued) 

Radiological surveys were performed on the F Cell deck viewing 

window in 1996 and are summarized below.  

Radiological Survey Data 

Alpha 

(dpm/100 cm2) 

Beta/Gamma 

(dpm/100 cm2) Dose (mR/hr) 

500 5,000 N/A 

 

 

Hazardous substances in F Cell are identified below.  

Remaining Hazardous Substances 

Contaminant Description Quantity 

Lead Counterweights 

Jumpers 

1,133.6 kg (2494 lb) 

563.4 kg (1180 lb) 

Liquid mercury See general hazards N/A 

Free liquids Yes – see page D-40 

Liquid PCBs See general hazards N/A 

Chromium Floor debris Trace amounts 

Note: General hazards are described in DOE/RL-98-35, Appendix A. 

Section continues on page D-40. 

Figure D-5. 202A: F Cell Scoping Summary (1 of 2) 
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Scoping Summary: 202A (F Cell) 

 

 

F Cell Equipment Configuration  

F Cell Equipment (1955) 

Characterization and Inventory (continued) 

During deactivation, F Cell vessels were flushed with water until 

screening sample no longer exhibited dangerous waste characteristics. 

Before solutions were pumped to a minimum heel, samples were 

taken and analyzed for RCRA constituents. All results were below the 

dangerous waste thresholds. Samples were also collected for 

independent analysis by Ecology. The volume of liquid remaining in 

the vessels is recorded in the following table.  

Remaining Free Liquid in F Cell Vessels at Shutdown 

Vessel Tank Volume (gal) Heel Volume (gal) 

TK-F1 -- 50 

TK-F3 5,274 45 

TK-F4 5,176 19 

T-F5 299 0 

E-F6 2,167 4 

TK-F7 3,815 15 

TK-F8 5,228 23 

 TK-F10 5,241 45 

 E-F11 2,590 15 

 TK-F12 5,259 46 

 TK-F13 5,258 15 

 TK-F15 5,130 2.3 

TK-F16 5,249 57 

 TK-F18 5,230 56 

Reference: HNF-SD-CP-HIE-004, p. E-8. 

DWMU waste characteristics are identified below. 

DWMU Waste Characteristics 

DWMU 

ID Process Code 

Waste Characteristic 

(Dangerous Waste Code) 

TK-F3 S02 

(tank storage) 

Ignitability (D001) 

Corrosivity (D002) 

Metals (D004-D011) 
TK-F4 

T-F5 

TK-F15 

TK-F16 

E-F11 Ammonia (WT02) 

TK-F18 Ignitability (D001) 

Corrosivity (D002) 

Metals (D004-D011) 

Ammonia (WT02) 

Skip S06  

(containment 

building) 

Metals (D005-D008, D010, 

D011) 

Reference: WA7890008967. 

 

Cutaway of 202A: F Cell 

Figure D-5. 202A: F Cell Scoping Summary (2 of 2) 
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Scoping Summary: 202A (G Cell) 

  

 
 

Other Relevant Information 

Organic recovery for the final uranium cycle in K Cell was 

accomplished with the R Cell system. 

Applicable Regulatory Documents 

G Cell contains regulated DWMUs to be included in Closure Unit 

Group 25 of WA7890008967). 

 

Characterization and Inventory 

Radiological and hazardous material contaminants are contained in 

contaminated equipment and on surfaces, such as residual materials 

adhering to equipment and piping, and dust, debris, or dried residues 

remaining on the floor as a result of spills and leakage that occurred 

during equipment change-out or during process upsets. 

There are no radiological inventory values for G Cell. There is 

minimal residual plutonium and fission products in G Cell. Only 

TK-G1 waste tank contained a significant amount of fission products, 

which was largely Zr/Nb-95 adsorbed on manganese dioxide. It is 

estimated that there is 0.1 to 1.0 Ci of fission products in G Cell. 

Hazardous substances in G Cell are identified below.  

Remaining Hazardous Substances 

Contaminant Description Quantity 

Lead Counterweights 

Jumpers 

531.8 kg (1170 lb) 

90.9 kg (200 lb) 

Liquid mercury See general hazards N/A 

Free liquids Yes – see below 

Liquid PCBs Potentially in pulsar 

lubricant 

No information 

available 

Note: General hazards are described in DOE/RL-98-35, Appendix A. 

 

During deactivation, all G Cell vessels were flushed with water until 

screening sample results no longer exhibited dangerous waste 

characteristics. Before solutions were pumped to a minimum heel, 

samples were taken and analyzed for RCRA constituents. All results 

were below the dangerous waste thresholds. Samples were also 

collected for independent analysis by Ecology. The volume of liquid 

remaining in the vessels is recorded in the following table.  

 

Current Conditions 

G Cell is inaccessible. Access to G Cell equipment would require 

the cell cover blocks to be removed. Cell equipment remains in 

place.  

G Cell cover blocks are considered part of the Canyon Deck, 

which is posted as an HRA, HCA, and ARA. 

 

Operational History 

G Cell was used for organic recovery to clean, wash, and store the 

spent organic solvent used in the solvent extraction process columns 

in H, J, and L Cells.  

Treatment of the organic solvent involved a series of washes to 

reclaim the combined tributyl phosphate and hydrocarbon diluent. 

Soluble impurities and entrained materials were removed from the 

diluent so that it could be recycled. Regeneration of all the organic 

used in the PUREX solvent extraction process, except the final 

uranium cycle, was accomplished in G Cell. The treatment process 

consisted of two washes: an alkaline-permanganate wash (solution of 

sodium carbonate and potassium permanganate) and a nitric acid 

wash. 

Periodically, the aqueous alkaline-permanganate wash solution in 

TK-G1 was changed out because of reduced pH and to remove 

accumulated fission products, plutonium, uranium, and dissolved 

organic impurities that reduced the effectiveness of the wash solution. 

The recirculation pump was shut off and the phases could separate. In 

G Cell, about three-fourths of the depleted scrub solution was then 

jetted to TK-G8 for disposal to an underground storage tank and 

replaced with fresh solution from the aqueous makeup system. Prior 

to implementation of the permanganate wash, the solvent was washed 

with sodium carbonate and then centrifuged to remove entrained 

solids.   

 

Facility Description 

G Cell extends from 5.5 ft abovegrade to 34 ft belowgrade in the 

PUREX Canyon.  

 Dimensions: 109 ft long, 14 ft wide, 39.5 ft deep 

 Materials: concrete enclosure with 3 ft thick cover blocks, 6 ft 

thick wall between the Storage Gallery, 2.5 ft thick wall between 

the Air Tunnel, 9 in. thick concrete walls between the cells, and 

6.5 ft thick floors 

G Cell equipment includes: 

 TK-G1: Semi-Batch Washing Tank 

 PG-G2: Pulse Generator  

 T-G2: 10 Scrub Column 

 TK-G2: Waste Collection Tank 

 G-G3: Centrifuge A 

 G-G4: Centrifuge B 

 TK-G5: Solvent Receiver Tank A 

Facility Description (continued) 

 TK-G6: Ammonia Scrubber Feed Neutralization/Decanter Tank 

 TK-G7: Solvent Receiver Tank B 

 TK-G8: Wash Waste Collection Tank 

Reference drawings: 

 H-2-53516 to H-2-53519, H-2-52094, H-2-52107, and H-2-52063 

 

Characterization and Inventory (continued) 

Remaining Free Liquid in G Cell Vessels at Shutdown 

Vessel Tank Volume (gal) Heel Volume (gal) 

TK-G1 4,930 43 

T-G2 2,179 5 

TK-G2 1,866 22 

TK-G5 14,636 55 

TK-G6 464 3.6 

TK-G7 15,000 92 

TK-G8 5,252 55 

Reference: HNF-SD-CP-HIE-004, p. E-10. 

DWMU waste characteristics are identified below.  

DWMU Waste Characteristics 

DWMU ID Process Code 

Waste Characteristic 

(Dangerous Waste Code) 

TK-G1 S02 

(tank storage) 

Ignitability (D001) 

Corrosivity (D002) 

Metals (D004-D011) 

TBP (WT02) 

TK-G2 

T-G2 

TK-G5 

TK-G8 

TK-G7 Ammonia (WT02) 

Reference: WA7890008967. 

 

Figure D-6. 202A: G Cell Scoping Summary (1 of 2) 
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Scoping Summary: 202A (G Cell) 

 

 

G Cell Equipment Configuration G Cell Equipment (1954) 

Cutaway of 202A: G Cell 

Figure D-6. 202A: G Cell Scoping Summary (2 of 2) 
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Scoping Summary: 202A (H Cell) 

  

 

Other Relevant Information 

None. 

Applicable Relevant Documents 

H Cell contains regulated DWMUs to be included in Closure Unit 

Group 25 of WA7890008967). 

Characterization and Inventory 

Radiological and hazardous material contaminants are contained in 

contaminated equipment and on surfaces, such as residual materials 

adhering to equipment and piping, and dust, debris, or dried residues 

remaining on the floor as a result of spills and leakage that occurred 

during equipment change-out or during process upsets. 

H Cell radiological inventory values are shown below.  

Inventory from March 2003 decayed to Jan. 2018 

Radionuclides Curies Grams 

Pu-238 4 0 

Pu-239  21 338 

Pu-240 12 53 

Pu-241 98 1 

Pu-242   0 1 

Am-241  35 10 

Sr-90  512 4 

Cs-137 641 7 

Reference: CP-14977, Tables C-6 and C-8. 

Hazardous substances in H Cell are identified below.  

Remaining Hazardous Substances 

Contaminant Description Quantity 

Lead Counterweights 

Jumpers 

303.2 kg (664.9 lb) 

90.9 kg (200 lb) 

Liquid Mercury See general hazards N/A 

Free Liquids Yes – see next column 

Liquid PCBs Potentially in pulser 

lubricant 

No information 

available 

Note: General hazards are described in DOE/RL-98-35, Appendix A. 

 

Current Conditions 

H Cell is inaccessible. Access to H Cell equipment would require 

the cover blocks to be removed. Cell equipment remains in place.  

H Cell cover blocks are considered part of the Canyon Deck 

which is posted as an HRA, HCA, and ARA. 

Operational History 

H Cell was part of the First Decontamination and Partition Cycle and 

the Backcycle Waste System.  

The purpose of H Cell was to separate the bulk of the fission products 

from uranium, plutonium, and neptunium. This separation was 

accomplished in the HA Column by extracting the plutonium, 

uranium, and neptunium from the aqueous stream into the organic 

stream, leaving the bulk of the fission products in the aqueous phase. 

The fission product stream was transferred to the Waste 

Concentration and Treatment System, while the product-bearing 

organic stream continued through solvent extraction. The 

product-bearing organic stream was scrubbed with a clean aqueous 

solution to remove the small amounts of fission products that had 

been extracted into the organic stream. The organic stream containing 

the uranium, plutonium, and neptunium overflowed to a feed tank in 

J Cell for continued processing. 

The columns were arranged in the cells to allow gravity flow of 

product streams from the HA Column to other downstream solvent 

extraction columns. The Backcycle Waste concentrator located in 

H Cell concentrated aqueous waste streams from the uranium and 

plutonium cycles for further processing to recover additional product. 

 

 

 

Facility Description 

H Cell extends from 5.5 ft abovegrade to 34 ft belowgrade in the 

PUREX Canyon. There is no wall dividing H Cell and J Cell because 

the location of transverse partitions was determined by process and 

equipment configuration rather than by cell construction boundaries. 

The length is reflective of the H Cell process boundary and does not 

include portions of J Cell.  

 Dimensions: 49.25 ft long, 14 ft wide, 39.5 ft deep 

 Materials: concrete enclosure with 3 ft thick cover blocks, 6 ft 

thick wall between the Storage Gallery, 2.5 ft thick wall between 

the Air Tunnel, 9 in. thick concrete wall with G Cell, and 6.5 ft 

thick floors 

 There is an expansion joint at the east end of H Cell 

Characterization and Inventory (continued) 

Before solutions were pumped to a minimum heel, samples were 

taken and analyzed for RCRA constituents. All results were below the 

dangerous waste thresholds. Samples were also collected for 

independent analysis by Ecology. The volume of liquid remaining in 

the vessels is recorded in the following table.  

Remaining Free Liquid in H Cell Vessels at Shutdown 

Vessel 

Tank Volume 

(gal) 

Heel Volume 

(gal) 

TK-H1 5,176 45 

T-H2 1,850 50 

E-H4 2,676 113 

Reference: HNF-SD-CP-HIE-004, p. E-11. 

DWMU waste characteristics are identified below. 

DWMU Waste Characteristics 

DWMU ID Process Code 

Waste Characteristic 

(Dangerous Waste Code) 

TK-H1 S02 

(tank storage) 

Ignitability (D001) 

Corrosivity (D002) 

Metals (D004-D011) 

TBP (WT02) 

T-H2 

E-H4 Corrosivity (D002) 

Reference: WA7890008967. 

 

Facility Description (continued) 

H Cell equipment includes: 

 TK-H1: HA Feed Tank 

 PG-H2: Pulse Generator 

 T-H2: HA Scrub Column 

 PG-H3: Pulse Generator 

 T-H3: HS Column 

 E-H4: Backcycle Waste Concentrator 

There are no photos available of H Cell equipment. 

Reference drawings: 

 H-2-53520, H-2-53521, H-2-52107, and H-2-52063 

 

Figure D-7. 202A: H Cell Scoping Summary (1 of 2) 
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Scoping Summary: 202A (H Cell) 

 

 

 

H Cell Equipment Configuration 

Cutaway of 202A: H Cell 

Figure D-7. 202A: H Cell Scoping Summary (2 of 2) 
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Scoping Summary: 202A (J Cell) 

  

 

Characterization and Inventory 

Radiological and hazardous material contaminants are contained in 

contaminated equipment and on surfaces, such as residual materials 

adhering to equipment and piping, and dust, debris, or dried residues 

remaining on the floor as a result of spills and leakage that occurred 

during equipment change-out or during process upsets. 

J Cell radiological inventory values are shown below.  

Inventory from March 2003 decayed to Jan. 2018 

Radionuclide Curies Grams 

Pu-238 2 0 

Pu-239  11 177 

Pu-240 6 26 

Pu-241 48 0 

Pu-242   0 1 

Am-241  17 5 

Sr-90  0 0 

Cs-137 0 0 

Reference: CP-14977, Tables C-6 and C-8. 

 

Operational History 

J Cell was used for the First Decontamination and Partition Cycle, the 

Neptunium Cycle, and the Backcycle Waste System. 

J Cell contained equipment to further extract plutonium, uranium, and 

neptunium from residual radioactive fission products, as well as 

separate plutonium, uranium, and neptunium from one another. The 

feed solution separated in H Cell containing the uranium, plutonium, 

and neptunium overflowed to the feed tank in J Cell. This feed 

material was fed to the columns where the solution was 

decontaminated through a countercurrent flow of tributyl phosphate 

and then scrubbed with nitric acid. The organic feed stream was then 

combined with an acidified ferrous sulfamate solution. As a result, 

plutonium was extracted into the aqueous phase while uranium 

remained in the organic phase. The aqueous plutonium stream was 

sent to L Cell for further decontamination. The organic uranium 

stream was further decontaminated, chemically adjusted and stripped 

back into an aqueous stream before being concentrated and sent on as 

feed for K Cell for further purification. 

TK-J1 collected concentrated aqueous waste streams in the Backcycle 

Waste system for transfer back to the First Decontamination and 

Partition Cycle for re-extraction. 

In 1962, the neptunium recovery cycle equipment was added to 

J Cell. A portion of the backcycle waste stream was routed through 

solvent extraction columns to separate a neptunium stream for 

transfer to Q Cell for purification.  

  

Facility Description 

J Cell extends from 5.5 ft abovegrade to 34 ft belowgrade in the 

PUREX Canyon. There are no partitions dividing J Cell from H or 

K Cells, but there is a partition within J Cell between TK-J5 and 

PG-J6. The location of this partition was determined by process and 

equipment configuration rather than by cell construction boundaries. 

The length is reflective of the J Cell boundary and does not include 

portions of H or K Cells.  

 Dimensions: 106 ft long, 14 ft wide, 39.5 ft deep 

 Materials: concrete enclosure with 3 ft thick cover blocks, 6 ft 

thick wall between the Storage Gallery, 2.5 ft thick wall between 

the Air Tunnel, 9 in. thick walls between the cells, and 6.5 ft thick 

floors 

There is an expansion joint in the cell. 

 

Current Conditions 

J Cell is inaccessible. Access to J Cell equipment would require 

the cell cover blocks to be removed. Cell equipment remains in 

place.  

J Cell cover blocks are considered part of the Canyon Deck, 

which is posted as an HRA, HCA, and ARA. 

Facility Description (continued) 

J Cell equipment includes:  

 TK-J1: 3WB Tank 

 PG-J22: Pulse Generator 

 TK-J2: Neptunium Storage Tank 

 TK-J21: 2N Feed Tank 

 T-J22: 2N Column 

 T-J23: 2P Column 

 PG-J23: Pulse Generator 

 TK-J3: 1BX Column Feed Tank 

 PG-J4: Pulse Generator 

 T-J4: 1BS Column 

 TK-J5: 2A Feed Tank 

 PG-J6: Pulse Generator 

 T-J6: 1BX Column 

 PG-J7: Pulse Generator 

 T-J7: 1C Column 

 E-J8: 1CU Concentrator 

Reference drawings: 

 H-2-53522 to H-2-53525, H-2-52107, H-2-52063 

 

Other Relevant Information 

None. 

Applicable Relevant Documents 

J Cell contains regulated DWMUs to be included in Closure Unit 

Group 25 of WA7890008967). 

Characterization and Inventory (continued) 

Hazardous substances in J Cell are identified below. 

Remaining Hazardous Substances 

Contaminant Description Quantity 

Lead Counterweights 

Jumpers 

779 kg (1,713.3 lb) 

259.3 kg (570.5 lb) 

Liquid mercury See general hazards N/A 

Free liquids Yes – see below 

Liquid PCBs Potentially in pulser 

lubricant 

No information 

available 

Cadmium 4 neutron monitor pigs 

(1 in J4, 3 in J6) 
23.6 kg (52 lb) 

Note: General hazards are described in DOE/RL-98-35, Appendix A. 

During deactivation, all J Cell vessels were flushed with water until 

screening sample results no longer exhibited dangerous waste 

characteristics. Before solutions were pumped to a minimum heel, 

samples were taken and analyzed for RCRA constituents. All results 

were below the dangerous waste thresholds. Samples were also 

collected for independent analysis by Ecology. The volume of liquid 

remaining in the vessels is recorded in the following table.  

Section continues on page D-46. 

Figure D-8. 202A: J Cell Scoping Summary (1 of 2) 
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Scoping Summary: 202A (J Cell) 

 

 

 

J Cell Equipment Configuration 

J Cell Equipment (1954) J Cell Concentrator Being Lowered into Cell (1954) 

Characterization and Inventory 

(continued) 

Remaining Free Liquid in J Cell Vessels at Shutdown 

Vessel 

Tank Volume 

(gal) 

Heel Volume 

(gal) 

TK-J1 5,264 45 

TK-J2 1,336 8 

TK-J3 5,260 19 

T-J4 131 1 

TK-J5 368 1 

T-J6 1,600 5 

T-J7 1,778 5 

E-J8 2,678 113 

TK-J21 307 1 

T-J22 150 6 

T-J23 103.7 3.3 

Reference: HNF-SD-CP-HIE-004, p. E-12.  

DWMU waste characteristics are identified below. 

DWMU Waste Characteristics 

DWMU 

ID 

Process 

Code 

Waste Characteristic 

(Dangerous Waste 

Code) 

TK-J1 S02 

(tank 

storage) 

Ignitability (D001) 

Corrosivity (D002) 

Reactivity (D003) 

Metals (D004-D011) 

TBP (WT02) 

TK-J3 

T-J6 

T-J7 

TK-J21 

T-J22 

T-J23 

Reference: WA7890008967. 

 

Cutaway of 202A: J Cell 

Figure D-8. 202A: J Cell Scoping Summary (2 of 2) 
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Scoping Summary: 202A (K Cell) 

  

 

Current Conditions 

K Cell is inaccessible. Access to K Cell equipment would require 

the cover blocks to be removed. Cell equipment remains in place.  

K Cell cover blocks are considered part of the Canyon Deck, 

which is posted as an HRA, HCA, and ARA. 

Characterization and Inventory 

Radiological and hazardous material contaminants are contained in 

contaminated equipment and on surfaces, such as residual materials 

adhering to equipment and piping, and dust, debris, or dried residues 

remaining on the floor as a result of spills and leakage that occurred 

during equipment change-out or during process upsets. 

There are no radiological inventory values for K Cell. Hazardous 

substances in K Cell are identified below. 

Remaining Hazardous Substances 

Contaminant Description Quantity 

Lead Counterweights 

Shielding 

Jumpers 

254.3 kg (559.5 lb) 

32.1 kg (70.6 lb) 

45.5 kg (100 lb) 

Liquid mercury See general hazards N/A 

Free liquids Yes – see below 

Liquid PCBs Potentially in pulsar 

lubricant 

No information 

available 

Note: General hazards are described in DOE/RL-98-35, Appendix A. 

During deactivation, all K Cell vessels were flushed with water until 

screening sample results no longer exhibited dangerous waste 

characteristics. Before solutions were pumped to a minimum heel, 

samples were taken and analyzed for RCRA constituents. All results 

were below the dangerous waste thresholds. Samples were also 

collected for independent analysis by Ecology. The volume of liquid 

remaining in the vessels is recorded below.  

Remaining Volumes in K Cell Vessels at Shutdown 

Vessel 

Tank Volume 

(gal) 

Heel Volume 

(gal) 

TK-K1 5,238 45 

T-K2 1,372 2 

T-K3 1,719 5 

E-K4 3,739 9 

TK-K5 5,243 22 

TK-K6 5,176 22 

Reference: HNF-SD-CP-HIE-004, p. E-13. 

 

 

Characterization and Inventory (continued) 
DWMU waste characteristics are identified below. 

DWMU Waste Characteristics 

DWMU ID Process Code 

Waste Characteristic 

(Dangerous Waste Code) 

TK-K1 S02 

(tank storage) 

Ignitability (D001) 

Corrosivity (D002) 

Reactivity (D003) 

Metals (D004-D011) 

TBP (WT02) 

TK-K6 

T-K2 

T-K3 

Reference: WA7890008967. 

 

Operational History 

K Cell processing equipment served the Uranium Cycles for 

separation and purification of uranium product.  

Uranium feed solution containing residual traces of fission products 

and plutonium from J Cell was sent to K Cell for decontamination. 

This process was similar to the decontamination process that was 

used in H and J Cells. A countercurrent flow of tributyl phosphate in 

a hydrocarbon diluent was run through the aqueous feed solution to 

strip residual fission products from the uranium. An aqueous scrub 

stream containing ferrous sulfamate was used to remove trace 

plutonium and residual fission products, which were then transferred 

to the Backcycle Waste System for recovery. 

Concentrated UNH product was transferred to the 203A building for 

storage and shipment. 

An incident occurred on March 3, 1962 when 51,481 L (13,600 gal) 

of liquid was discovered on the K Cell floor. The PR room was also 

contaminated as a result. 

Facility Description 

K Cell extends from 5.5 ft abovegrade to 34 ft belowgrade in the 

PUREX Canyon. There are no partitions dividing K Cell from J or 

L Cells, but there is a partition within K Cell between TK-K5 and 

TK-K6. The location of the partition was determined by process and 

equipment configuration rather than by cell construction boundaries. 

The length is reflective of the K Cell boundary and does not include 

portions of J or L Cells.  

 Dimensions: 82.17 ft long, 14 ft wide, 39.5 ft deep  

 Materials: concrete enclosure with 3 ft thick cover blocks, 6 ft 

thick wall between the Storage Gallery, 2.5 ft thick wall between 

the Air Tunnel, 9 in. thick concrete walls between the cells, and 

6.5 ft thick floors  

 There is an expansion joint in K Cell  

K Cell equipment includes: 

 TK-K1: 2DF Feed Makeup Tank 

 PG-K2: Pulse Generator 

 T-K2: 2D Column 

 PG-K3: Pulse Generator 

 T-K3: 2E Column 

 E-K4: 2EU Concentrator 

 

Facility Description (continued) 

 TK-K5: 2UC Product Receiver Tank 

 TK-K6: Uranium Product Sample Tank 

Reference drawings: 

 H-2-53525 to H-2-53528, H-2-52107, and H-2-52063 

Other Relevant Information 

None. 

Applicable Regulatory Documents 

K Cell contains regulated DWMUs to be included in Closure Unit 

Group 25 of WA7890008967). 

 

Figure D-9. 202A: K Cell Scoping Summary (1 of 2) 
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Scoping Summary: 202A (K Cell) 

 

 

 

K Cell Equipment Configuration  

K Cell Tank Equipment Install (1955) Cutaway of 202A: K Cell 

Figure D-9. 202A: K Cell Scoping Summary (2 of 2) 
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Scoping Summary: 202A (L Cell) 

  

 

Other Relevant Information 
For safety considerations, final plutonium cycle equipment was 

very small diameter. To facilitate installation and handling, the 

Third Plutonium Cycle equipment was assembled as a unit known 

as the L Cell package. 

Applicable Regulatory Documents 

L Cell contains regulated DWMUs to be included in Closure Unit 

Group 25 of WA7890008967). 

 

Characterization and Inventory 

Radiological and hazardous material contaminants are contained in 

contaminated equipment and on surfaces, such as residual materials 

adhering to equipment and piping, and dust, debris, or dried residues 

remaining on the floor as a result of spills and leakage that occurred 

during equipment change-out or during process upsets. 

L Cell radiological inventory values are shown below.  

Inventory from March 2003 decayed to Jan. 2018 

Radionuclide Curies Grams 

Pu-238 50 3 

Pu-239 240 3,863 

Pu-240 140 613 

Pu-241 1,082 11 

Pu-242 0 13 

Am-241 399 116 

Sr-90 0 0 

Cs-137 0 0 

Reference: CP-14977, Tables C-6 and C-8. 

Hazardous substances in L Cell are identified below.  

Remaining Hazardous Substances 

Contaminant Description Quantity 

Lead Counterweights 310.1 kg (628.3 lb) 

Liquid Mercury See general hazards N/A 

Free Liquids Yes – see below 

Liquid PCBs See general hazards N/A 

Note: General hazards are described in DOE/RL-98-35, Appendix A. 

During deactivation, all L Cell vessels were flushed with water until 

screening sample results no longer exhibited dangerous waste 

characteristics. Before solutions were pumped to a minimum heel, 

samples were taken and analyzed for RCRA constituents. All results 

were below the dangerous waste thresholds. Samples were also 

collected for independent analysis by Ecology. The volume of liquid 

remaining in the vessels is recorded below.  

Operational History 

L Cell contained the Plutonium Cycles for purification and 

concentration of the plutonium product.  

In L Cell, the valence state of plutonium was oxidized from a +3 to a 

+4 state using nitric acid and sodium nitrite to enable extraction. 

Plutonium was then extracted from the oxidized solution into a 

tributyl phosphate hydrocarbon organic solution. The organic stream 

was put into contact with nitric acid solution to scrub fission products 

from the plutonium. The plutonium was stripped back into the 

aqueous phase and sent to an evaporator. The evaporator product, a 

plutonium nitrate solution, was containerized in the PR room for 

shipment to PFP or staged in the M Cell vault tanks for conversion to 

an oxide in N Cell.  

In February 1958, an instrument line leading to Tank TK-L6 released 

about 20 gal of plutonium-bearing solution into the west end of the 

P&O Gallery. Liquid contamination spread through the chemical 

sewer drain, the Canyon Lobby, the P&O Gallery, and R Cell. 

Facility Description 

L Cell extends from 5.5 ft abovegrade to 34 ft belowgrade in the 

PUREX Canyon. There is no partition dividing L Cell from K Cell, 

but there is a partition within L Cell between T-L1 and PG-L2. The 

location of the partition was determined by process and equipment 

configuration rather than by cell construction boundaries. The length 

is reflective of the L Cell boundary and does not include portions of 

K Cell.  

 Dimensions: 33.1 ft long, 14 ft wide, 39.5 ft deep 

 Materials: concrete enclosure with 3 ft thick cover blocks, 6 ft 

thick wall between the Storage Gallery, 2.5 ft thick wall between 

the Air Tunnel, 0.75 ft thick concrete walls between the cells, and 

6.5 ft thick floors 

 There is an expansion joint at the west end of L Cell 

L Cell equipment includes the following: 

 PG-L1: Pulse Generator 

 T-L1: 2A Column 

 PG-L2: Pulse Generator 

 T-L2: 2B Column 

 TK-L3: 3AF Annular Feed Tank 

Facility Description (continued) 

 T-L4: 3A Column 

 T-L5: 3B Column 

 T-L6: 3BP Stripper 

 E-L7: 3BP Concentrator 

 TK-L8: Product Receiver Tank 

Reference drawings: 

 H-2-53528, H-2-53529, H-2-52106, and H-2-52063 

Characterization and Inventory (continued) 

Remaining Volumes in L Cell Vessels at Shutdown 

Vessel Tank Volume (gal) Heel Volume (gal) 

T-L1 126 10 

T-L2 118 0 

TK-L3 129 2.2 

T-L4 36.6 0.1 

T-L5 30 0.1 

Reference: HNF-SD-CP-HIE-004, p. E-14. 

DWMU waste characteristics are identified below. 

DWMU Waste Characteristics 

DWMU ID Process Code 

Waste Characteristic 

(Dangerous Waste Code) 

T-L2 S02 

(tank storage) 

Ignitability (D001) 

Corrosivity (D002) 

Reactivity (D003) 

Metals (D004-D011) 

TBP (WT02) 

TK-L3 

T-L4 

Reference: WA7890008967. 

 

Current Conditions  
L Cell contains significant quantities of plutonium (between 3 and 

4 kg) in sludge on the floor. The sludge is chemically stable and 

has a wax-like consistency, preventing migration of the material 

to form a critical mass. Previous efforts to dissolve the sludge 

with nitric acid failed. 

A shielded vault door with an embedded man door exists between 

the PR Room and L Cell. The door was sealed during deactivation 

due to extremely high contamination levels. L Cell is considered 

inaccessible and can only be reached by removing cover blocks.. 

L Cell equipment remains in place.  

L Cell cover blocks are considered part of the Canyon Deck, 

which is posted as an HRA, HCA, and ARA.  

Figure D-10. 202A: L Cell Scoping Summary (1 of 2) 
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Scoping Summary: 202A (L Cell) 

 

 

 

L Cell Equipment Configuration 

L Cell Equipment (1955) L Cell Equipment (TK-L3 and T-L4) Outside 202A (1965) Cutaway of 202A: L Cell 

Figure D-10. 202A: L Cell Scoping Summary (2 of 2) 
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Scoping Summary: 202A (M Cell, Pool Cell, Hot Shop) 

  

 

Other Relevant Information 

None.  

Applicable Regulatory Documents 

TK-M2 is a regulated DWMU to be included in Closure Unit 

Group 25 of WA7890008967). 

Characterization and Inventory 

Remaining inventory for M Cell and the Pool Cell includes surface 

contamination (dust/debris, dried sludge, etc.). The Hot Shop contains 

oils in equipment and surface contamination (dust/debris, dried 

sludge, etc.). 

Hazardous substances in M Cell, the Pool Cell, and the Hot Shop are 

identified below. 

Remaining Hazardous Substances 

Contaminant Description Quantity 

Lead Potential for general hazard exists 

Liquid mercury See general hazards N/A 

Free liquids Yes – see below 

Liquid PCBs See general hazards N/A 

Note: General hazards are described in DOE/RL-98-35, Appendix A. 

During deactivation, all tanks in the M Cell Vault, M Cell, and Hot 

Shop were flushed and emptied to at least a minimum heel. Before 

solutions were pumped to a minimum heel, samples were taken and 

analyzed for RCRA constituents. All results were below the 

dangerous waste thresholds. Samples were also collected for 

independent analysis by Ecology. The volume of flushing liquid 

remaining in the vessels is recorded below. 

Remaining Free Liquid in M Cell and Hot Shop Vessels at Shutdown 

Vessel 
Tank Volume 

(gal) 

Heel Volume 

(gal) 

TK-M1 4105 14 

Reference: HNF-SD-CP-HIE-004, Appendix E. 

DWMU waste characteristics are identified below. 

DWMU Waste Characteristics 

DWMU ID Process Code 

Waste Characteristic 

(Dangerous Waste Code) 

TK-M2 S02 

(tank storage) 

Corrosivity (D002) 

Reference: WA7890008967. 

The highest values from M Cell radiological surveys are shown 

below. 

Radiological Survey Data (1996) 

Area 

Alpha 

(dpm/100 cm2) 

Beta/Gamma 

(dpm/100 cm2) 

Dose 

(mR/hr) 

M Cell 350,000 1,000,000 45 

 

 

Current Conditions 

During deactivation, the Hot Shop and M Cell were washed to reduce 

contamination and meet endpoints (Report of Flushes and Drawings 

of PUREX Facility Vessels and Piping, p. 35). 

M Cell, the Pool Cell, and the Hot Shop access doors were sealed 

during deactivation.  

The Hot Shop, M Cell, and the M Cell Vault are posted as ARA, 

HCA, and RA.  

The Hot Shop lobby is posted as HCA, CA, RA, and ARA.  

Facility Description 

M Cell, the Pool Cell, and the Hot Shop are located on the west end 

of the Storage Gallery in 202A.  

The concrete surfaces of M Cell are coated with a paint to minimize 

absorption of radioactive solutions. These surfaces and the floor areas 

in the Pool Cell and M Cell are protected with stainless-steel lining. 

The Pool Cell is accessed via the Canyon Deck.  

The M Cell Vault is partitioned from the rest of M Cell with a 

concrete shielding wall and vault type door. It housed four plutonium 

storage tanks: TK-M3, -M4, ‑M5, and -M6. The M Cell Vault 

enclosure floor has a stainless-steel liner turned up 12 in. at the walls 

to facilitate decontamination. Unlined surfaces had special protective 

coatings. The ceiling is made up of carbon steel cover plates that were 

added for security purposes. The vessels in M Cell and the piping to 

these vessels are of all-welded construction. There are connections to 

N Cell through penetrations in the wall. Ventilation was provided 

using louvered dampers to control the air entering the vault from 

M Cell. The vault exhausted directly to the PUREX Canyon air 

tunnel.  

Section continues on page D-52. 

Operational History 

The M Cell, Pool Cell, and Hot Shop area is connected to the canyon 

and during operations, was accessed by workers for maintenance 

activities. Entry into M Cell or the Hot Shop required radiological 

PPE including respirators. The three areas are described below. 

M Cell 

M Cell, also referred to as the Decontamination Cell, was used for 

equipment decontamination and storage. Tank TK-M1 was equipped 

with a stationary internal spray nozzle system that decontaminated 

small vessels and equipment by spraying the outer surfaces. M Cell 

was accessed from the canyon or from inside the Hot Shop and has a 

stainless-steel floor to support decontamination of process 

equipment. The M Cell cover blocks were typically left open and the 

canyon crane would lower equipment for radiological surveys and an 

initial rinse. Based on these surveys, additional decontamination of 

the component would occur or workers would enter to make 

necessary adjustments or repairs. Decontamination solutions and 

excess water collected in the M Cell sump and were jetted to TK-M1 

and sampled. 

Section continues on page D-52. 

Figure D-11. 202A: M Cell, Pool Cell, and Hot Shop Scoping Summary (1 of 3) 
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Scoping Summary: 202A (M Cell, Pool Cell, Hot Shop) 

  

 
 

 

 
 

M Cell, Pool Cell, and Hot Shop Equipment Configuration 
 

Operational History (continued) 

M Cell Vault 

The M Cell vaut, also known as the Storage Tank Area, is a section of 

M Cell that housed four plutonium nitrate storage tanks 

(TK-M3, -M4, -M5, and -M6). Plutonium nitrate solution from the 

PUREX Third Plutonium Cycle, received in TK-L9, was transferred 

into one of these four M Cell storage tanks for accumulation, 

blending, sampling, pH adjustment, and storage.  

Pool Cell 

The Pool Cell was used to store failed or unused Canyon equipment. 

Despite the name, the Pool Cell did not contain liquid during the 

PUREX operational period. During operations, any contamination or 

hazardous materials associated with equipment had already been 

reduced to the lowest possible levels prior to storage in the Pool Cell, 

so further decontamination was not performed in the Pool Cell. 

Hot Shop 

The Hot Shop contained work benches, drill presses, regulated tools, 

welders, and other necessary equipment to perform repairs and 

maintenance on the decontaminated Canyon equipment. Located in 

the Hot Shop is the tank TK-M2. If necessary, prior to performing 

maintenance work, the equipment could be submerged in TK-M2 

solution to reduce the contamination level. The main chemical used in 

the TK-M2 solution was nitric acid.  

Facility Description (continued) 

The Hot Shop is separated from M Cell by a 3 ft thick concrete wall. 

The eastern third of the Hot Shop is not covered and is accessible 

from the Canyon. Equipment from M Cell was lifted into the 

Hot Shop by the Canyon crane. The remaining portion of the 

Hot Shop is covered and is accessed through N Cell/PR Corridor. 

The concrete floor of M Cell, Pool Cell, and the Hot Shop is 

approximately 6 ft thick.  

Dimensions 

 M Cell: L-Shaped, main portion 34.5 ft long, 14 ft wide, the 

extended base is 20 × 16.5 ft  

 Pool Cell: 12 ft long, 14 ft wide, 35 ft high 

 Hot Shop: 20 ft long, 30.5 ft wide 

All three areas are 6.6 ft abovegrade to 34.7 ft belowgrade. 

M Cell equipment 

 TK-M1: 7 ft diameter, 14 ft high, 4,000 gal capacity 

 TK-M3, -M4, -M5, -M6 (M Cell vault): each tank has three 

vessels that are 7.1 in. diameter, 14 ft high, 55.5 gal capacity 

Hot Shop equipment 

 TK-M2: 5 ft diameter, 12.5 ft high, 1,750 gal capacity 

Reference drawings 

 H-2-52092, H-2-52168, H-2-52511, H-2-52512, H-2-75688, 

H-2-5783, and H-2-76172 

 

Cutaway of 202A: Hot Shop, M Cell, and Pool Cell 

Figure D-11. 202A: M Cell, Pool Cell, and Hot Shop Scoping Summary (2 of 3) 
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Scoping Summary: 202A (M Cell, Pool Cell, Hot Shop) 

 

  

 
 

 

 

Hot Shop TK-M2 Enclosure (1982) 

 

202A Hot Shop Door (2019) 
 

Figure D-11. 202A: M Cell, Pool Cell, and Hot Shop Scoping Summary (3 of 3) 
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Scoping Summary: 202A (M Cell, Pool Cell, Hot Shop) 

 
 

This page intentionally left blank. 

 



DOE/RL-2020-27, DRAFT A 
SEPTEMBER 2020 

 

 

D-55 

Scoping Summary: 202A (N Cell) 

  

 

Other Relevant Information 

N Cell does not contain DWMUs. 

Applicable Regulatory Documents 

N Cell is within the scope of the CERCLA removal actions as 

identified in Chapter D5 of this appendix. 

Characterization and Inventory 

N Cell gloveboxes had residual plutonium after deactivation activities 

in equipment and on surfaces such as residual materials adhering to 

equipment and piping, and dust. The gloveboxes were coated with 

polymer barrier system to fix contamination in place  

N Cell inventory values are shown below. 

Inventory from March 2003 decayed to Jan. 2018 

Radionuclide Curies Grams 

Pu-238 21 1 

Pu-239 100 1,610 

Pu-240 59 258 

Pu-241 457 4 

Pu-242 0 5 

Am-241 164 48 

Sr-90 0 0 

Cs-137 0 0 

Reference: CP-14977, Tables C-6 and C-8. 

Hazardous substances in N Cell are identified below. 

Remaining Hazardous Substances 

Contaminant Description Quantity 

Lead 8 lead glass panels for upper and 

lower control rooms 

3,869.1 kg 

(8,512 lb) 

2 lead-filled vault doors to lower 

control room 

~1,818.2 kg 

(~4,000 lb) 

Bagging box, conveyor housing, 

and secondary canning glovebox 

with stainless steel and lead 

sides 

340.9 kg 

(750 lb) 

Lead glass and packing on 

secondary canning glovebox 

77.3 kg 

(170 lb) 

Lead acryl® window on vessel 

glovebox 

8.2 kg 

(18 lb) 

Powder load out and 

maintenance glovebox with 

stainless steel and lead sides 

527.3 kg 

(1,160 lb) 

Lead acryl, both attached and 

detached on the calciner 

glovebox 

Unknown 

Lead packing to fill window 

installation cavities 

Unknown 

Liquid Mercury See general hazards N/A 

Free Liquids Potential for general hazard exists 

Liquid PCBs See general hazards N/A 

Notes: General hazards are described in DOE/RL-98-35, Appendix A. 

Acryl is a registered trademark of Abysse America, Miami, Florida. 

Section continues on page D-56. 

Current Conditions 

N Cell is accessible and on the annual S&M path.  

Current postings: HCA, CA, RA, and ARA. 

The N Cell chemical makeup tanks, closed loop cooling system, and 

vacuum system are located in the west end of the Sample Gallery and 

were rinsed and drained at the end of N Cell operation.  

All of the gloveboxes in N Cell have been deactivated and sealed. All 

process lines to the gloveboxes have been blanked or otherwise 

isolated, including process water lines. 

During S&M in 2019, the second floor of N Cell was found to have 

migrating contamination encroaching on the tour path. The highest 

value measured was 1 million dpm/100 cm2 alpha. The contamination 

will continued to be monitored. 

Facility Description 

N Cell is located off the PR corridor at the west end of the Storage 

Gallery and is also referred to as the Plutonium Oxide Production 

Facility. The cell contains six full-size gloveboxes (typically 3.7 m 

[12 ft] tall and 2.7 to 4 m [9 to 13 ft] long], two extra-large 

gloveboxes built together as a free-standing unit (7.6 m [25 ft] tall and 

11 m [36 ft] long), as well as four small gloveboxes for powder 

loadout, canning, bagging, and maintenance.  

On the first floor, a concrete shielding wall separates the control room 

from the glovebox and product loadout areas. An airlock provides 

access to the glovebox area from the control room. A shielding wall 

within the glovebox separates the vessel and calciner gloveboxes 

from the powder loadout glovebox and the secondary canning area.  

Section continues on page D-56. 

Operational History 

N Cell (Plutonium Cycles) was originally used for plutonium product 

purification by ion exchange. The original regulated shop area and 

N Cell west of the PR Room were modified in the late 1970s and 

early 1980s to provide a two-story area for conversion of plutonium 

nitrate solution to plutonium oxide powder for safer and more stable 

storage. 

The concentrated plutonium nitrate solution from the third Plutonium 

Cycle was precipitated with oxalic acid, then dried and filtered using 

a VDF. The solids from the VDF were converted to plutonium 

dioxide (generically referred to as plutonium oxide) in a calciner. 

Dried plutonium oxide product was sampled, canned, measured for 

accountability, and packaged for shipment to PFP for storage. 

Off-specification material from the process was dissolved using nitric 

acid and sodium fluoride in glovebox N6 and sent back to the 

PUREX solvent extraction system for recovery. 

Most of the contamination spreads in N Cell occurred during glove 

changes or bagging in/out of the glovebox hood. The use of a vacuum 

hose placed beneath the glove ports during glove changes 

significantly reduced the contamination spreads in the glovebox 

room. The floor of the glovebox room (first level) is concrete and 

alpha contamination has been painted over on numerous occasions. 

 

Figure D-12. 202A: N Cell Scoping Summary (1 of 3) 
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Scoping Summary: 202A (N Cell) 

  

 

N Cell First Floor Layout 
 

 

N Cell Second Floor Layout 

Facility Description (continued) 

The second floor contains the upper portion of the vessel and calciner 

gloveboxes, maintenance gloveboxes, and the second floor control 

room. Access to the glovebox area is through an airlock from the 

control room, or via a ladder from the first floor glovebox area. 

Chemical makeup tanks are located in the Sample and P&O Galleries. 

These tanks were used to prepare oxalic acid and hydrogen peroxide 

for use in N Cell. Process liquid holding tanks are located in the pipe 

chase adjacent to and east of N Cell. The plutonium nitrate feed 

solution is stored in four separate tanks located in M Cell. 

The various major equipment pieces within N Cell are contained in 

gloveboxes. All equipment related to the rework process is located in 

one glovebox (N6) while the Plutonium Oxide Production Facility 

process-related equipment pieces are located in multiple gloveboxes. 

Dimensions 

 62 ft long, 19.5 ft wide 

 First floor is 11.7 ft tall (floor at 34.7 ft bgs to 23 ft bgs at ceiling) 

 Second floor is 12.7 ft tall (floor at 22.2 ft bgs to 9.9 ft bgs at 

ceiling) 

Materials 

 6.75 ft. of reinforced concrete above N Cell from the roof and 

gallery floors. 

 Second level floor is a 10 in. thick composite floor slab. 

 Wall between N Cell and Hot Shop/M Cell is 4.5 ft thick. Wall 

between N Cell and PR Corridor is 3 ft thick. 

 Vessels in N Cell were constructed of stainless steel, all-welded 

construction, with carbon steel (protected with Amercoat® 74). 

 Carbon steel-clad, borated-polyethylene doors. 

Reference drawings 

 H-2-52064, H-2-52092, H-2-65253, H-2-65255, H-2-65364, 

H-2-65397, H-2-65401, and H-2-75642 

®Amercoat is a registered trademark of PPG Industries, Cleveland, 

Ohio. 

Characterization and Inventory (continued) 

Highest values from N Cell radiological surveys are shown below. 

2019 surveys indicated localized hot spots of 1 million dpm/100 cm2 

alpha.  

Radiological Survey Data (1997) 

Alpha 

(dpm/100 cm2) 

Beta/Gamma 

(dpm/100 cm2) 

Dose 

(mR/hr) 

35,000 <5,000 35 

 

 

Radiological Survey Data (2019) 

Alpha 

(dpm/100 cm2) 

Beta/Gamma 

(dpm/100 cm2) 

Dose 

(mR/hr) 

1,000,000 96,000 101.2 

 

 

 
Cutaway of 202A: N Cell 

Figure D-12. 202A: N Cell Scoping Summary (2 of 3) 
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Scoping Summary: 202A (N Cell) 

 

  

 

 

 
N Cell Second Floor Equipment (2019 and 2017) 

N Cell First Floor Equipment (2019) 
 

Figure D-12. 202A: N Cell Scoping Summary (3 of 3) 

 



DOE/RL-2020-27, DRAFT A 
SEPTEMBER 2020 

 

 

D-58 

Scoping Summary: 202A (N Cell) 
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Scoping Summary: 202A (Q Cell) 

  

 
 

Other Relevant Information 

The T-Q4 Ion Exchange Column was removed in the 1970s as a 

part of shutdown activities.  

Applicable Regulatory Documents 

Q Cell contains regulated DWMUs to be included in Closure Unit 

Group 25 of WA7890008967). 

 

Characterization and Inventory 

Radiological and hazardous material contaminants are contained in 

contaminated equipment and on surfaces, such as residual materials 

adhering to equipment and piping, and dust, debris, or dried residues 

remaining on the floor as a result of spills and leakage that occurred 

during equipment change-out or during process upsets. 

 There are no radiological inventory values for Q Cell. 

Radiological surveys were performed for Q Cell during deactivation 

and highest values are summarized below. 

Radiological Survey Data (1997) 

Alpha 

(dpm/100 cm2) 

Beta/Gamma 

(dpm/100 cm2) Dose (mR/hr) 

49,000 500,000 1 

Hazardous substances in Q Cell are identified below. 

Remaining Hazardous Substances 

Contaminant Description Quantity 

Lead Shielding-door to cell 

Gloveboxes- leaded glass 

in 31 portholes 

18 doors with lead 

plexiglass viewing 

windows 

1,818.2 kg (4,000 lb) 

140.9 kg (310 lb) 

 

Unknown 

Liquid mercury See general hazards N/A 

Free liquids Yes – see below 

Liquid PCBs See general hazards N/A 

Note: General hazards are described in DOE/RL-98-35, Appendix A. 

During deactivation, Q Cell vessels were flushed with water until 

screening samples no longer exhibited dangerous waste 

characteristics. Before solutions were pumped to a minimum heel, 

samples were taken and analyzed for RCRA constituents. All results 

were below the dangerous waste thresholds. Samples were also 

collected for independent analysis by Ecology. The volume of liquid 

remaining in the vessels is recorded below.  

Remaining Free Liquid in Q Cell Vessels at Shutdown 

Vessel 

Tank Volume 

(gal) Heel Volume (gal) 

TK-Q5 556 0.05 

TK-Q8 47.6 0.8 

 

Current Conditions 

Q Cell is entered annually for S&M activities. Oil leaks from 

equipment, falling ceiling tiles, and low-level surface 

contamination with some floor dust/debris have been observed in 

Q Cell. 

Q Cell is posted as RA, HCA, and ARA 

 

Operational History 

Q Cell was used for Neptunium Cycle processes. After the 1970s, 

Q Cell was used for storage of neptunium solutions.  

The Neptunium Purification Facility was used for further purification 

of neptunium that was recovered in J Cell. Neptunium was separated 

by solvent extraction in J Cell and sent to a receiver tank in Q Cell. In 

Q Cell, neptunium was purified through a batch anion exchange 

process. 

Q Cell includes a control room, a shielded hot cell, a maintenance 

room with shielded access gloveboxes, a product loadout room, and 

an AMU area. Entry to Q Cell is from the radiation zone entry lobby 

from the PR Corridor. 

 

Facility Description 

Q Cell is located belowgrade in the west end of the Storage Gallery, 

adjacent to the east wall of the PR Room and the southeast walls of 

the PR Corridor.  

 Dimensions: lower level is 55 ft long, 19.5 ft wide. The AMU is 

23.2 ft long, 19.5 ft wide  

 Materials: concrete enclosure with 1.5 to 6 ft thick walls and 5.8 ft 

thick floors 

Q Cell equipment includes the following: 

 TK-Q1: Feed Tank 

 T-Q2: Neptunium Stripper 

 E-Q2: Neptunium Concentrator 

 TK-Q3: Feed Tank 

 T-Q4: Ion Exchange Column 

 TK-Q5: Waste Tank 

 TK-Q6: Product Receiver Tank  

 TK-Q7: Neptunium Loadout Head Tank 

 TK-Q8: Hot Cell Sump Tank 

 TK-Q11: Cooling Water Pump Tank 

 TK-Q13: Chemical Addition Tank 

 TK-Q21: Wash Tank 

 TK-Q22: Wash Tank 

 TK-Q23: Resin Addition Tank 

 TK-Q24: Sodium Nitrite Addition Tank 

 TK-Q25: ANN Addition Tank 

 TK-Q26: Ferrous Sulfamate Addition Tank 

 TK-Q27: Hydrazine Addition Tank 

Reference drawings: 

 H-2-59846, H-2-52308, and H-2-54521 

Characterization and Inventory (continued) 

DWMU waste characteristics are identified below.  

DWMU Waste Characteristics 

DWMU ID Process Code 
Waste Characteristic 

(Dangerous Waste Code) 

TK-Q21 S02 

(tank storage) 

Ignitability (D001) 

Corrosivity (D002) 

Reactivity (D003) 

Metals (D004-D011) 

TBP (WT02) 

TK-Q22 

Reference: WA7890008967. 

 

Figure D-13. 202A: Q Cell Scoping Summary (1 of 3) 
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Scoping Summary: 202A (Q Cell) 

  

 

Q Cell Equipment Configuration 

Q Cell AMU Second Level 

Cutaway of 202A: Q Cell 

Figure D-13. 202A: Q Cell Scoping Summary (2 of 3) 
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Scoping Summary: 202A (Q Cell) 

 

  

 

Q Cell Tank Start Up (1965) Q Cell Equipment (1985) Q Cell Equipment (1985) 

Figure D-13. 202A: Q Cell Scoping Summary (3 of 3) 
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Scoping Summary: 202A (Q Cell) 
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Scoping Summary: 202A (PR Room, PR Corridor) 

  

 

Other Relevant Information 

The PR Room and Corridor do not contain DWMUs. 

Applicable Regulatory Documents 

The PR Room and PR Corridor are within the scope of the 

CERCLA removal actions as identified in Chapter D5 of this 

appendix. 

Characterization and Inventory 

PR Room inventory values are shown below.  

PR Room Inventory from March 2003 decayed to Jan. 2018 

Radionuclide Curies Grams 

Pu-238 15 1 

Pu-239 75 1,207 

Pu-240 43 188 

Pu-241 334 3 

Pu-242 0 4 

Am-241 123 36 

Sr -90 0 0 

Cs-137 0 0 

Reference: CP-14977, Tables C-6 and C-8. 

Radiological surveys were performed for the PR Room during 

deactivation and are included below. 

Radiological Survey Data (1997) 

Location 

Alpha 

(dpm/100 cm2) 

Beta/Gamma 

(dpm/100 cm2) 

Dose 

(mR/hr) 

PR Room 10,500 N/A 15 

PR Elevator 200 5,000 0.5 

Hazardous substances in the PR Room are identified below.  

Remaining Hazardous Substances 

Contaminant Description Quantity 

Lead Shielding - L14 loadout 

glovebox 

Shielding - Q Cell piping 

294.5 kg (648 lb) 

 

Unknown 

Liquid mercury See general hazards N/A 

Free liquids Yes – see below 

Liquid PCBs See general hazards N/A 

Note: General hazards are described in DOE/RL-98-35, Appendix A. 

 

During deactivation, all PR Room tanks were flushed with water and 

sampled. The solution was pumped to a minimum heel . The volume 

of liquid remaining in the vessels is recorded below.  

 

Current Conditions 

The PR Room and the Corridor are entered annually for S&M 

activities.  

There is hardened resin in floor drains in the PR corridor. Caulk 

sealing on an expansion joint is drying and flaking off. 

Current postings: 

 PR Room: HCA, CA, RA, ARA, and BCA  

 PR Corridor: CA, RA, and ARA 

Operational History 

The PR Room was used in the Plutonium Cycles for loading 

containers with plutonium nitrate solution.  

The PR Room was used for filling shipping containers and for 

sampling plutonium nitrate prior to transfer to the Plutonium Oxide 

Production Facility. The tanks used for plutonium nitrate collection 

and sampling were shielded from the working area by concrete walls. 

The loadout glovebox provided the capability to transfer plutonium 

nitrate to and from PR cans and other containers.  

The PR Corridor provided access to Q Cell, the PR Room, the PR 

elevator, N Cell, the Hot Shop Lobby, and R Cell. During operations, 

the PR Corridor also provided temporary storage for full PR cans and 

supported shipment of plutonium oxide. 

In September 1966, a PR can tipped over in the PR elevator causing a 

minor release of contamination in the PR elevator area. 

In 1982, a liquid leak from L Cell found an open line in the PR pipe 

chase and leaked into the PR Corridor resulting in contamination 

spread of >1 million dpm alpha. Following decontamination, 

>100,000 dpm alpha remained and was painted over. 

 

 

Facility Description 

The PR Room and Corridor are located belowgrade in the west end of 

the Storage Gallery. The PR elevator is in the west end of N Cell.  

PR Room: 

 Dimensions: 41.2 ft long, 19.5 ft wide, 3 ft thick concrete walls, 

and 5.8 ft thick floors 

 Sealed vault door to L Cell on south wall 

PR Corridor: 

 Dimensions: 120 ft long, 6 ft wide, and 5.8 ft thick concrete floors 

 There is an expansion joint in the west end 

 A pipe shaft for transfer piping between the canyon and the 

PR Room, N Cell, Q Cell, and R Cell is adjacent to the PR Room 

and is accessible from the PR Corridor. 

 The PR Elevator is at the west end of the PR Corridor. 

PR Room equipment includes the following:  

 TK-L9: Plutonium Sampler Tank 

 TK-L10A: Seal Pot 

 TK-L11: Vacuum/Rework Tank 

 TK-L14: Loadout Head Tank (inside L14 glovebox) 

Reference drawing 

 H-2-54521 

Characterization and Inventory (continued) 

Remaining Free Liquid in PR Room Vessels at Shutdown 

Vessel 

Tank Volume 

(gal) 

Heel Volume 

(gal) 

TK-L9 10 0.03 

TK-L11 14 0.03 

 

The PR Room gloveboxes are highly contaminated. During 

deactivation, gloves were removed, gloveports were sealed, and 

internal surfaces of the gloveboxes and hoods were painted with 

PBS to affix contamination. Alpha contamination levels observed 

during S&M in 2012 from one smear at the L-11 hood exceeded the 

radiological work permit void limit.  

 

Figure D-14. 202A: PR Room and PR Corridor Scoping Summary (1 of 3) 
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Scoping Summary: 202A (PR Room, PR Corridor) 

  

 

PR Room Equipment Configuration 

Cutaway of 202A: PR Room and PR Corridor 

Figure D-14. 202A: PR Room and PR Corridor Scoping Summary (2 of 3) 
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Scoping Summary: 202A (PR Room, PR Corridor) 

 

  

 

PR Room (2001) 

PR Room Equipment (2001) PR Room Equipment (2001) 

Figure D-14. 202A: PR Room and PR Corridor Scoping Summary (3 of 3) 
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Scoping Summary: 202A (PR Room, PR Corridor) 
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Scoping Summary: 202A (Air Tunnel) 

1  

 

Other Relevant Information 

This structure does not contain DWMUs. 

Scoping Summary, 291A Ventilation System, contains the exhaust 

side of the 291A Ventilation System as it exits the 202A Building, 

and the inventories of the Deep Bed Filters that are located 

downstream of the Air Tunnel. 

A surveillance caisson was constructed near H and J Cells in the 

early 1970s to enable instrument access to the Air Tunnel and Hot 

Pipe Trench. There is no indication that the caisson was ever used 

for monitoring and may no longer be safely accessible. It will be 

evaluated as a potential option for investigation of the 291A 

ventilation system as described in Chapter 5 of this work plan.  

Applicable Regulatory Documents 

None. 

Characterization and Inventory 

The Air Tunnel is expected to contain significant amounts of 

radiological and potentially chemical contamination. It is expected 

that the Air Tunnel would have the same airborne contaminants found 

in the process areas of 202A. 

Remaining hazards after deactivation were not reported. 

Current Conditions 

The Air Tunnel is not accessible. Current radiological conditions are 

not known.  

The Air Tunnel remains an active portion of the 291A Ventilation 

System. 

Facility Description 

The Air Tunnel is located entirely belowgrade directly beneath the 

Hot Pipe Trench on the Storage Gallery level of the Canyon in the 

202A Building. 

Dimensions:  

 860 ft long, 11 ft wide, 7.5 ft high, base at 35 ft bgs. 

 The roof is 2 ft thick, south wall is 5.5 ft thick, and the north wall 

is 2.5 ft thick, the floor is 6.5 ft thick. 

Materials: 

 Concrete 

Reference drawings: 

 H-2-52064, H-2-52168, H-2-63430, and H-2-66130 

 

Operational History 

The Air Tunnel is part of the 291A Ventilation System, which filters 

contaminated air from 202A Building and discharges the filtered air 

to the atmosphere. Air flows from low contamination areas (galleries) 

to higher contamination areas (process cells). 

The Air Tunnel runs the length of the Canyon directly under the Hot 

Pipe Trench. An exhaust fan operates to draw air through the 

202A Building. During plant operations, air was supplied to the 

Canyon at ceiling level and dispersed through the ducts located above 

the craneway. The air flowed down to the Canyon Deck where it was 

drawn down around the process cell cover blocks into each of the 

cells. From the cells, the air flowed through ports into the Air Tunnel. 

The air was routed outside 202A via an air duct located underneath 

the west portion of F Cell.  

Vertical 4 in. diameter drain lines connect the Hot Pipe Trench to the 

Air Tunnel and allow liquid to drain into the Air Tunnel. Horizontal 

4 in. diameter drain pipes are located at floor level of the Air Tunnel 

that allow for liquid to drain to and from the process cells. Curbs in 

the Air Tunnel floor confined liquid reaching the Air Tunnel to the 

length of the process cell.  

The Air Tunnel remains operational as an active part of the 202A 

Building ventilation. 

Figure D-15. 202A: Air Tunnel Scoping Summary (1 of 3) 
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Scoping Summary: 202A (Air Tunnel) 

 

  

     

Cutaway of 202A: Air Tunnel Current 202A Building Air Flow Diagram 
 

Figure D-15. 202A: Air Tunnel Scoping Summary (2 of 3) 
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Scoping Summary: 202A (Air Tunnel) 

        

202A Cross Section at H and J Cells, looking West (H-2-66130, Sheet 2)  202A Cross Section at H and J Cells, looking North (H-2-66130, Sheet 2) 

Figure D-15. 202A: Air Tunnel Scoping Summary (3 of 3) 
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Scoping Summary: 202A (Air Tunnel) 

 

 

This page intentionally left blank. 

 



DOE/RL-2020-27, DRAFT A 
SEPTEMBER 2020 

 

 

D-71 

Scoping Summary: 202A (Crane Cab Gallery, Cranes, and Maintenance Platforms) 

  
Facility Description  

Crane Cab Gallery: 

 Dimensions: 950 ft long, 20 ft wide, 39.5 ft tall  

 9.5 ft tall concrete parapet shielding wall, 4 ft thick at base 

tapering to 2.2 ft thick 

 19,000 ft2 floor area, 2.2 ft thick concrete floor slab 

Primary cranes: 

 Bridges span two rails, 54 ft apart 

 26 ft above Canyon Deck 

 1.5 to 4 in. thick, 9 ft × 14 ft, steel-shielded cabs 

 Travels length of the Canyon 

Auxiliary crane: 

 Track 18 ft above the primary crane rails 

 44 ft above Canyon Deck 

 Shatterproof glass windows on 13 ft ×14 ft cab 

ECMP: 

 Dimensions: 36 ft long, 61.5 ft wide, 71.25 ft high 

 Reinforced concrete structure with steel beams; three exterior 

sides made of 2 in. thick asbestos-cement board covered with 9 in. 

thick concrete cast panels  

 3 ft thick, steel plate shielding doors raised and lowered from 

room below 

WCMP: 

 Dimensions: 27 ft long, 61.5 ft wide, 71.25 ft high 

Reference drawings: 

 H-2-52117, H-2-52350 through H-2-52354,  

H-2-53016, H-2-52063, and H-2-75786 

 

 

Other Relevant Information 

Air was supplied to the Canyon at ceiling level of the Crane Cab 

Gallery and would flow down to the Canyon Deck, drawing down 

into each of the process cells. From the cells, the air was 

exhausted into the Air Tunnel, through the Deep Bed Filters to 

stack 291A001. Air from the Pipe and Operating Gallery was 

exhausted through the ECMP to the Canyon and the 291A001 

stack. 

The Crane Cab Gallery, Cranes, and Maintenance Platforms do 

not contain DWMUs. 

Applicable Regulatory Documents 

The Crane Cab Gallery and the WCMP are within the scope of the 

CERCLA removal actions as identified in Chapter D5 of this 

appendix.  

 

Characterization and Inventory 

1994 Radiological Survey Results (Highest Measured) 

Area 

Alpha 

(dpm/100 cm2) 

Beta 

(mrad/h) 

Gamma 

(mR/h) 

Gallery 3,150 10.0 2.0 

Crane Equipment 42,000 580 30 

Crane Bridge 3,500 17.6 3.2 

WCMP 1,400 9.3 2.7 

ECMP Not measured 5.5 2.5 

Surface contamination was noted in the Crane Cab Gallery during 

deactivation.  

Section continues on page D-72. 

Current Conditions 

The Crane Cab Gallery and CMPs are not accessed for routine S&M; 

however, a recent entry was performed for underside roof and deck 

inspections and pictures were taken of these areas. 

Observations from 2019 pictures include: 

 Crane Cab Gallery does not contain equipment 

 Stains are present on the floors and walls 

 Two scissor lift-type equipment and small crane attachments are 

present in the WCMP 

The ECMP shield doors were left open for ventilation purposes. The 

current conditions of the ECMP is not known. 

The cranes and cabs have been de-energized and deactivated. During 

deactivation, the primary and auxiliary crane cabs were sealed with 

foil tape and mothballed but liquids required for preservation, such as 

greases and oils, were not drained. HEPA filters in the primary crane 

cabs were not removed or isolated.  

The current conditions are not known. 

 Current Postings: 

Primary Crane Cabs: ARA, HCA, HRA 

 

Operational History 

The Crane Cab Gallery is in the upper Canyon of the 202A Building 

and functioned as a concrete shielded cabway for two primary cranes 

and an auxiliary crane. The cranes run the length of the gallery and 

were electrically operated from 480-volt rails. PUREX was originally 

constructed with one CMP and one primary crane and an auxiliary 

crane. A year after original startup, the ECMP and a second primary 

crane were added. This project was started in 1957 and completed in 

1958. The CMPs are at the crane cab level on the east and west ends 

of the craneway and were used for repair and maintenance work on 

the cranes. 

The cranes were used to remotely handle in-cell equipment. 

The primary cranes performed routine work including replacing 

equipment, removing cell cover blocks, leak inspections and duties 

requiring impact wrenches, lifting yokes, and hooks. This work was 

performed using a submarine-like periscope for viewing. Video 

equipment was added for in-cell recording in the late 1980s. The east 

crane was typically used for fuel charging operations and the existing 

west crane for process cell work. The auxiliary crane was typically 

used to assist the primary cranes in moving large, tall equipment. 

A few contamination spreads have occurred in the craneway. The 

gallery floors were often contaminated with loose alpha and beta 

particles that were highly smearable. Floor surface dose rates were 

usually low in intensity and originated from beta contamination 

buildup in grease residues on the floor. 

Water used for decontamination on the WCMP tended to back up out 

of the floor drain and into the west end of the Sample Gallery. 

Contamination spread over a large area before it was realized where it 

had originated. Similarly, water used for ECMP decontamination 

leaked through floor expansion joints into the east mezzanine and 

locker room below.  

Dose rates on the craneway with all cover blocks in place usually 

averaged from 5 to 30 mR/hr. 

Higher dose rates along the front edge of the Canyon shielding door 

were a result of highly contaminated crane tools being dragged over 

the door when the east crane entered the ECMP. Elevated dose rates 

and contamination levels on both CMPs were measured on the floor 

where highly contaminated wrenches were placed for maintenance or 

storage.  

 

 

Figure D-16. 202A: Crane Cab Gallery, Cranes, and Maintenance Platforms Scoping Summary (1 of 3) 
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Scoping Summary: 202A (Crane Cab Gallery, Cranes, and Maintenance Platforms) 

  

 

 

Characterization and Inventory (continued) 

The following inventory was obtained at the conclusion of 

deactivation.  

Remaining Hazardous Substances 

Contaminant Description Quantity 

Lead WCMP lead lined camera 

assembly 

N/A 

Liquid Mercury See general hazards 

(cranes only) 

N/A 

Free Liquids Potential for general hazard exists 

Liquid PCBs See general hazards 

(cranes only) 

N/A 

Greases, oils, etc. Crane cabs N/A 

HEPA filter Primary crane cabs N/A 

Note: General hazards are described in DOE/RL-98-35, Appendix A. 

 

202A Crane Cab Gallery (2019) 

202A Crane Cab Gallery (2019) 

Cutaway of 202A: Crane Cab Gallery and Cranes 

Figure D-16. 202A: Crane Cab Gallery, Cranes, and Maintenance Platforms Scoping Summary (2 of 3) 
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Scoping Summary: 202A (Crane Cab Gallery, Cranes, and Maintenance Platforms) 

 

  

 

Figure D-16. 202A: Crane Cab Gallery, Cranes, and Maintenance Platforms Scoping Summary (3 of 3) 
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Scoping Summary: 202A (Crane Cab Gallery, Cranes, and Maintenance Platforms) 
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Scoping Summary: 202A (Canyon Deck) 

  

 

Other Relevant Information 

The Canyon Deck shares a combined air space with the upper 

Canyon and is separated from the rest of the Canyon Building by 

concrete walls. Air is supplied to the Canyon near ceiling level, 

flows down towards the Canyon Deck, drawing into each of the 

process cells. From the cells, the air was exhausted into the Air 

Tunnel, through the Deep Bed Filters to stack 291A001.  

The upper Canyon houses three cranes, the Crane Cab Gallery, and 

two maintenance platforms. These areas are discussed in the 202A 

(Crane Cab Gallery, Cranes, and Maintenance Platforms) Scoping 

Summary. 

Applicable Regulatory Documents 

The Canyon Deck is within the scope of the CERCLA removal 

actions as identified in Chapter D5 of this appendix.  

The Canyon Deck is part of a regulated DWMU to be included in 

Closure Unit Group 25 of WA7890008967). 

Characterization and Inventory 

Radiological and hazardous material contaminants are contained on 

surfaces, such as dust, debris, or dried residues remaining on the floor 

as a result of spills and leakage that occurred during equipment 

change-out. There is no specific radiological inventory. 

Areas of the Canyon Deck measured in excess of 500 rad/hr between 

1960 and 1972.  

1996 C Cell Canyon Access Door Radiological Survey: 

 Highest measured dose rate: 100 mR/hr beta and  

35 mR/hr gamma  

 Highest measured contamination:  

 700 dpm/100 cm2 alpha and  

35,000 dpm/100 cm2 beta 

 1996 F Cell Viewing Room Radiological Survey: 

 Highest measured dose rate: none 

 Highest measure contamination:  

 200 dpm/cm2 alpha and  

< 1,000 dpm/cm2 beta  

The following inventory was obtained at the conclusion of 

deactivation.  

Remaining Hazardous Substances 

Contaminant Description Quantity 

Lead 2 sheets on Canyon Deck 

(2 × 4 ft) 

30 lb (14 kg) 

Glass in F Cell deck 

viewing window 

N/A 

Liquid mercury Potential for general hazard exists 

Free liquids Potential for general hazard exists 

Liquid PCBs Residual combustible 

hydraulic fluid in 

wooden box 

<10 gal 

 

Note: General hazards are described in DOE/RL-98-35, 

Appendix A. 

 

DWMU waste characteristics are identified below.  

DWMU Waste Characteristics 

DWMU ID Process Code 

Waste Characteristic 

(Dangerous Waste Code) 

Canyon Deck S06 

(containment 

building) 

Barium (D005) 

Cadmium (D006) 

Chromium (D007) 

Lead (D008) 

Selenium (D010) 

Silver (D011) 

Reference: WA7890008967. 

 

Current Conditions 

During deactivation, as much equipment as possible was removed 

from the deck and placed into two metal boxes. Additionally, a 

wooden box containing failed equipment, located between the two 

metal boxes partially obscured from view, was noted to remain on 

the Canyon Deck. A jumper cutter is also placed directly on the 

deck. 

The Canyon Deck access door at C Cell was sealed and deactivated 

in 1995. Final radiological surveys were not performed on the deck 

due to known high radiation and contamination levels. The Canyon 

Deck has not been entered since deactivation.  

Current radiological and other conditions are not known; however, 

photographs were taken of the deck in 2019 from the Crane Cab 

Gallery. 

2019 photograph observations: 

 Two large boxes remain on the deck; one appears to contain 

discarded equipment 

 Large dark stains on the floors and cover blocks 

 Large wood posts on the deck 

The physical inventory in the two metal boxes is not known.  

Current postings:  

 Canyon Deck: ARA, HCA, HRA 

All Canyon Deck access points: ARA, HCA, HRA 

 

Operational History 

The 202A Canyon extends the entire length of the building. The floor 

of the Canyon is called the Canyon Deck which is formed by the top 

surface of the concrete cover blocks that provide access to the process 

cells and Hot Pipe Trench when removed by overhead cranes. The 

process cell cover blocks are 0.9 m (3 ft) thick and weigh up to 40 

tons each. Hot Pipe Trench cover blocks are 0.75 m (2.5 ft) thick. 

When PUREX became operational in 1956, there was a dedicated 

effort to keep the Canyon in a radiological condition that would 

permit routine entries to the Canyon Deck for maintenance work on 

process equipment. By 1959, all routine maintenance entries to the 

Canyon Deck were halted due to the excessive build-up of 

contamination. 

Periodic remote radiation readings were taken on the deck from the 

1960s to 1972. A high-range, radiation detection instrument was 

attached to the west crane auxiliary hook. The instrument was 

lowered to within 1 ft of the deck as the crane traversed the length of 

the Canyon. Many areas of the Canyon Deck were found to have 

radiation measurements in excess of 500 rad/hr.  

During the operation and deactivation periods, failed and discarded 

equipment from process cells were temporarily stored on the deck, 

awaiting eventual disposal or storage elsewhere. Some failed 

equipment was left on the deck at deactivation. 

Equipment removed from cells could be placed on the Canyon Deck 

and visually inspected from a window located on the south wall of the 

building at F Cell. Other deck access points include a doorway in the 

Canyon Lobby near M Cell and a small metal shack attached to an 

exterior stairwell on the south side of the Canyon Building. This 

exterior entrance allowed access to the Canyon Deck at C Cell.  

Facility Description 

Canyon Deck:  

 Dimensions: 975 ft long, 30.5 ft wide, 54.7 ft tall  

 4 ft thick concrete lower canyon wall, north 

 2.5 ft thick concrete inner canyon wall, south 

 5.5 ft thick concrete outer canyon wall, south 

 3 ft thick concrete cover blocks 

 1 ft thick canyon roof 

Reference drawings: 

 H-2-52064, H-2-52169, and H-2-53016 

Figure D-17. 202A: Canyon Deck Scoping Summary (1 of 2) 
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Scoping Summary: 202A (Canyon Deck) 

 

 

  

202A Canyon Deck, Looking West (2019) 202A Canyon Deck, Looking East (2019) 

202A Canyon Deck, Looking West (2019) 202A Canyon Deck Doorway (2019) 

202A Cutaway: Canyon Deck 

Figure D-17. 202A: Canyon Deck Scoping Summary (2 of 2) 
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Scoping Summary: 202A (East Mezzanine Support Rooms) 

  

 

 

Other Relevant Information 

The EMSRs do not contain DWMUs. 

The EMSRs are supplied air from the P&O Gallery, which flows 

into the ECMP, and into the Canyon. Air exhausts into the 291A001 

stack. 

Applicable Regulatory Documents 

The EMSRs are within the scope of the CERCLA removal actions 

as identified in Chapter D5 of this appendix..  

 

Characterization and Inventory 

2012 Mezzanine Radiological Survey Results: 

 Dose rate: < 0.5 mrad/hr  

 Highest measured contamination: 

< 20 dpm/100 cm2 alpha and 

< 1,000 dpm/100 cm2 beta/gamma  

During deactivation, the EMSRs’ floor, toilet, and sink drains were 

isolated. The doors in the EMSRs were sealed. The gear oil for the 

hoist cable was drained and removed from Equipment Room A and 

hydraulic fluids were drained and removed in equipment rooms B 

and C. 

The following inventory was obtained at the conclusion of 

deactivation.  

Remaining Hazardous Substances 

Contaminant Description Quantity 

Lead See General Hazards (east 

switchgear room only) 

N/A 

Liquid mercury See General Hazards (east 

switchgear room only) 

N/A 

Free liquids Potential for general hazard exists 

Liquid PCBs See General Hazards (east 

switchgear room only) 

N/A 

Residual 

hydraulic oil 

In pneumatic system in EMSRs N/A 

Note: General hazards are described in DOE/RL-98-35, 

Appendix A. 

 

Current Conditions 

The EMSRs are accessed during annual S&M, but hazards in this 

areas have not been noted.  

The current conditions of the EMSRs are not known. 

Current radiological postings: 

 Equipment rooms, switchgear room, and fan: CA 

 East mezzanine, east SWP change room: RBA 

 P&O Gallery: CA, ARA, BCA  

 

Facility Description 

East Mezzanine Support Rooms: 

 Dimensions: 36 ft long, 36.75 ft wide, plus 

12 ft long, 14.25 ft wide (equipment room A) 

 Abovegrade mezzanine in P&O Gallery 

 Equipment: benches, lockers, deactivated supply fan SF-1B in 

vent room 

Reference drawings: 

 H-2-52110 and H-2-57086 

Operational History 

The EMSRs are on the east end of the 202A Building. The EMSRs 

include the east switchgear room; equipment rooms A, B, and C; east 

SWP change room; decon room; a bathroom; vent room; and multiple 

airlocks. The purpose of the EMSRs was to support work on the 

ECMP and in the Railroad Tunnel. 

The EMSRs are located below the ECMP and on the east end of the 

P&O Gallery. The ECMP was constructed in 1956 with 3 ft thick 

shielding doors, designated A, B, and C doors. Shielding doors were 

lowered or raised into place from the EMSRs below to provide 

shielding for the ECMP during charging operations and Canyon 

process cell work.  

A-door was lowered electrically by five sets of 1 in. cables. 

The mechanism is located in the equipment room A. Shielding doors 

B and C were raised by use of a hydraulic ram. The hydraulics are 

located in equipment rooms B and C. 

Equipment rooms A, B, and C in the EMSRs have openings in the 

ceiling directly to the ECMP. The rooms became contaminated from 

air reversals and during work on the ECMP; openings were later 

sealed significantly reducing contamination spread. Contamination 

found in the switchgear room was tracked in from equipment room C. 

In 1958, water was used to decontaminate above the EMSRs. The 

water leaked into the exhaust ductwork and down the walls of the east 

SWP change room. Some ductwork was replaced, but one original 

section remains and extends from the change room into the locker 

room. The floor and walls were painted to nonsmearable status, but 

fixed direct measurements on the floor along the north side of the 

change room were detectable through the paint after decontamination. 

A contamination spread was detected in 1960 when beta 

contamination was washed out from beneath the north wall of 

equipment room B into the locker room. About 16 ft2 of floor was 

contaminated in the locker room along the south wall. Contamination 

levels were from 20,000 to 45,000 dpm beta. The floor was 

decontaminated and repainted. Fixed contamination to 40,000 dpm 

beta was still detectable along the south wall and baseboard of the 

locker room after decontamination.  

Figure D-18. 202A: East Mezzanine Support Rooms Scoping Summary (1 of 2) 
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Scoping Summary: 202A (East Mezzanine Support Rooms) 

 
 

202A East Mezzanine Support Equipment Room A Entrance (2018) 

202A East Mezzanine Support Room, Sealed Door Posted as a RA and HCA (2018) 202A East Mezzanine Support Equipment Room C and Switchgear Room Entrances (2018) 

202A East Mezzanine Support Rooms Floor Plan 

Figure D-18. 202A: East Mezzanine Support Rooms Scoping Summary (2 of 2) 
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Scoping Summary: 202A (Railroad Tunnel) 

  

 

 

Other Relevant Information 

The Railroad Tunnel does not contain DWMUs. 

The water-fillable shielding door between the main tunnel and 

Storage Tunnel 1 were drained and sealed during deactivation. 

The electric hoist for raising and lowering the door and the pumps 

and valves for filling and draining the door have been abandoned 

in place. The water-fillable door at Storage Tunnel 2 was also 

drained and sealed. 

The Storage Tunnels (218-E-14 and 218-E-15) south of the 

Railroad Tunnel are discussed in their respective scoping 

summaries. The graveled railroad cut outside, north of 202A, is 

included in 200-CP-1 waste site 200-E-44. Rooms below tunnel 

with piping leading to drain collection tanks in U Cell are known 

as the Tombs and are included in the Storage Gallery scoping 

summary. 

Waste transfer lines below the tunnel include 200-E-213-PL-A, 

200-E-207-PL-A, 200-E-218-PL, and 200-E-271-PL, all included 

in the 200-IS-1 OU. 

Applicable Regulatory Documents 

None. 

Characterization and Inventory 
1996 Railroad Tunnel Radiological Survey Results: 

 Dose rate: not available 

 Highest measured contamination (south of Canyon and vertical 

roll-up door): 

22,500 dpm/100 cm2 alpha and 

500,000 dpm/100 cm2 beta/gamma  

The following inventory was obtained at the conclusion of 

deactivation.  

Remaining Hazardous Substances 

Contaminant Description Quantity 

Lead Yes – see below 

Liquid mercury Potential for general hazard exists 

Free liquids Potential for general hazard exists 

Liquid PCBs Potential for general hazard exists 

Note: General hazards are described in DOE/RL-98-35, Appendix A. 

 

Remaining Lead Inventory (1998) 

Description Location Quantity 

287 lead bricks covering 

radioactive waste transfer 

line #9 

Railroad Tunnel, 

30 ft north of door 

B20 

16,302 lb 

(7,354 kg) 

Lead blankets covering 

radioactive waste transfer 

line encasement 

Railroad Tunnel, 

25 ft south of door 

B20 

2,546 lb  

(1,323 kg) 

Lead blankets covering 

excavated concrete  

Railroad Tunnel, 

entry to storage 

tunnel 2 spur 

184 lb  

(83 kg) 

Reference: DOE/RL-98-35, Appendix A. 

 

 

Current Conditions 

During deactivation, all access ways and doors to the Railroad Tunnel 

were sealed with foam and foil tape. Floor drains were plugged and 

isolated and electrical power de-energized. 

Air leaks around the railroad overhead door to the Canyon were 

sealed to separate tunnel exhaust air from the Canyon.  

. 

The Railroad Tunnel is not ventilated and the current conditions are 

not known.  

Current radiological postings: 

 Railroad Tunnel, at roll-up shielding door: SCA 

 Railroad Tunnel, south of overhead door: AA  

 

 

Facility Description 

 Dimensions: 95 ft long, 19 ft wide, 22 ft tall 

 Extends from 9 ft abovegrade to 15 ft bgs 

 Materials: 3 ft thick east concrete wall, timbered west wall and 

roof south of 202A 

 Other features: gutters, floor drains, car puller, roll-up overhead 

aluminum door (19 × 32 ft), water-fillable shielding doors, 

Reference drawing: 

 H-2-52170 

Operational History 

The Railroad Tunnel is on the east end of the 202A Building. 

A railroad spur enters the north side of 202A at 15 ft belowgrade and 

extends into the belowgrade Railroad Tunnel. The Railroad Tunnel 

extends through the 202A Building and leads to two water-fillable 

shielding doors which are the entrances to Storage Tunnels 1 and 2 

(218-E-14 and 218-E-15).  

The ceiling of the Railroad Tunnel has a large, roll-up, overhead door 

that was used to interface between the Canyon and main tunnel. This 

overhead door allowed fuel canisters to be removed from rail cars or 

failed equipment to be lowered onto rail cars and moved into the 

Storage Tunnels or to the burial grounds. 

The Railroad Tunnel was supplied air from a Storage Gallery fan. For 

contamination control, the Railroad Tunnel was exhausted by leaks 

around the overhead railroad door to the Canyon air space and 

eventually into the 291A001 stack.  

Lead shielded cask cars containing irradiated fuel were moved into 

the main tunnel by railcar and connected to the car puller. Cask lids 

were removed by overhead crane and canisters were lifted to load fuel 

elements into the A, B, or C Cell dissolver. The transfer of fuel into 

the Canyon frequently resulted in contaminated shielding water from 

cask cars leaking into the tunnel and onto the rail track. Following 

fuel loading, empty canisters were replaced and the cask lids 

installed. Radiological surveys and decontamination of the cask cars 

were performed prior to their removal from the Railroad Tunnel by 

the Hanford Site rail road crew. 

In the early 1960s, the Railroad Tunnel was contaminated during the 

burial of a concentrator. The tunnel was decontaminated with high-

pressure water; however, the incident caused internal contamination 

of some gutters and floor drains. 

Figure D-19. 202A: Railroad Tunnel Scoping Summary (1 of 2) 
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Scoping Summary: 202A (Railroad Tunnel) 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 

 

 

202A Railroad Tunnel (1985) 

Tank Pump Survey Inside the 202A Railroad Tunnel, 
Overhead Door Open Above (1985) 

202A Railroad Tunnel, facing the Canyon Overhead Door (1985) 

202A Railroad Tunnel  

Figure D-19. 202A: Railroad Tunnel Scoping Summary (2 of 2) 
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Scoping Summary: 202A (Hot Pipe Trench) 

  

 

Other Relevant Information 

This structure does not contain DWMUs. 

Applicable Regulatory Documents 

None. 

Characterization and Inventory 

The Hot Pipe Trench is expected to contain radiological and chemical 

contamination residual materials adhering to piping. The Hot Pipe 

Trench housed transfer lines for process solutions and leakage within 

the pipe trench is likely to have occurred. Any leakage that may have 

occurred in the Hot Pipe Trench would have drained to the Air 

Tunnel and then into the process cells. During the deactivation period, 

the pipes were flushed and are not expected to contain process 

solutions. 

Remaining hazards after deactivation were not reported. Minimal 

residuals may remain in piping (e.g., low spots). 

Current Conditions 

Piping located in the Hot Pipe Trench that was used for transfers to 

facilities outside of the 202A building were isolated by installing 

blanks during deactivation. 

The Hot Pipe Trench is not accessible. Access to the pipe trench 

equipment would require the cover blocks to be removed. Current 

radiological conditions are unknown.  

A surveillance caisson was constructed near H and J Cells in the early 

1970s to enable instrument access to the Air Tunnel and Hot Pipe 

Trench. There is no indication that the caisson was ever used for 

monitoring and may no longer be safely accessible. It will be 

evaluated as a potential option for investigation of the 291A 

ventilation system as described in Chapter 5 of this work plan.  

 

Facility Description 

The Hot Pipe Trench extends from 6 ft abovegrade to 24.5 ft 

belowgrade in the Canyon of the 202A building. The Hot Pipe Trench 

is covered with 2.5 ft thick cover blocks (forming part of the Canyon 

Deck). During operations, the Hot Pipe Trench was accessed with the 

Canyon cranes by removing the pipe trench cover blocks. 

Dimensions:  

 860 ft long, 30.5 ft deep 

 12 ft wide at the top and 11 ft wide at the base 

 A wall between the process cells and pipe trench widens from 

1.5 ft at the top to 2.5 ft at the bottom 

 5.5 ft thick exterior wall and 2 ft thick floor between the Air 

Tunnel 

Materials: 

 Structure: reinforced concrete  

 Piping: Schedule 40 304L stainless steel 

 Jumpers: 304L stainless steel 

Reference drawings: 

 H-2-52096, H-2-52064, H-2-52168, and H-2-63130  

Operational History 

The Hot Pipe Trench stretches the length of the 202A Canyon on the 

south side of the process cells. The Hot Pipe Trench, also called the 

pipe tunnel, contains an array of pipe headers connecting the cells that 

permitted intercell solution transfers. Concrete cover blocks for the 

Hot Pipe Trench were designed to limit the radiation level on the 

Canyon Deck to 100 mrem/hr. 

During operations, short intracell transfers between adjacent pieces of 

equipment were made by direct jumper piping connections within the 

cell; longer transfers within process cells or transfers between process 

cells required jumpers to the pipe trench wall. The connections were 

made via the trench piping, which terminates on the trench wall 

opposite the equipment piece being connected. The Hot Pipe Trench 

contains hot process and service headers for the equipment in the cells 

and three spare piping systems in addition to the spare process line 

intended for occasional use.  

Vertical 4 in. diameter drain lines connect the Hot Pipe Trench to the 

Air Tunnel and allow liquids to drain into the Air Tunnel. 

Figure D-20. 202A: Hot Pipe Trench Scoping Summary (1 of 3) 

 



DOE/RL-2020-27, DRAFT A 
SEPTEMBER 2020 

 

 

D-82 

Scoping Summary: 202A (Hot Pipe Trench) 

 

  

    

Cutaway of 202A: Hot Pipe Trench Hot Pipe Trench Interior (1954) 

Figure D-20. 202A: Hot Pipe Trench Scoping Summary (2 of 3) 
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Scoping Summary: 202A (Hot Pipe Trench) 

 

  

 

 

202A Cross Section at H and J Cells, looking West (H-2-66310, Sheet 2) 
 

202A Cross Section at H and J Cells, looking North (H-2-66310, Sheet 2) 202A Cross Section at H and J Cells, Looking West (H-2-66130, Sheet 2) 202A Cross Section at H and J Cells, Looking North (H-2-66130, Sheet 2) 

Figure D-20. 202A: Hot Pipe Trench Scoping Summary (3 of 3) 
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Scoping Summary: 202A (Hot Pipe Trench) 
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Scoping Summary: 202A (Pipe and Operating Gallery) 

Other Relevant Information 

Radiation detection devices that automatically shut the fans off if 

radioactive material was entrained in the exhaust air, were installed 

in the exhaust air ducts of the P&O Gallery. Exhaust streams in the 

P&O Gallery were unfiltered and exhausted to the 291A001 stack. 

In 1956, an instrument line leaked plutonium-bearing solution, 

contaminating the west end of the P&O Gallery. The immediate 

area was painted to fix contamination and was then called the 

White Room. In 1957, because the contamination was so extensive, 

a separate ventilation system (exhausting to stack 296A008) and a 

9 ft high shielding wall were installed to separate the White Room 

from the rest of the gallery. 

The P&O Gallery does not contain DWMUs. 

Applicable Regulatory Documents 

The P&O Gallery is within the scope of the CERCLA removal 

actions as identified in Chapter D5 of this appendix. 

Characterization and Inventory 

1996 P&O Gallery Radiological Survey Results: 

 Dose rates: < 0.5 mR/hr

 Highest measured contamination:

< 200 dpm/100 cm2 alpha and,

< 1,000 dpm/100 cm2 beta/gamma

2012 P&O Gallery Radiological Survey Results: 

 Dose rates: < 0.5 mrem/hr

 Highest measured contamination:

< 20 dpm/100 cm2 alpha and 2,

< 1,000 dpm/100 cm2 beta/gamma

Surface contamination in the form of floor dust/debris was 

documented during deactivation. The following inventory was 

obtained at the conclusion of deactivation.  

Remaining Hazardous Substances 

Contaminant Description Quantity 

Lead See general hazards N/A 

Liquid Mercury See general hazards N/A 

Free Liquids Yes – see page D-86 

Liquid PCBs See general hazards N/A 

Note: General hazards are described in DOE/RL-98-35, Appendix A. 

The volume of flushing liquid remaining in the vessels is recorded 

below.  

Remaining Free Liquids in P&O Gallery Vessels 

Tank Tank Volume (gal) Heel Volume (gal) 

TK-A3A 3,285 11 

TK-B3A 3,291 12 

TK-C3A 3,265 11 

Note: These are dissolver drown tanks and only contained water. 

Current Conditions 

The P&O Gallery is on an annual S&M path. 

2018 & 2019 S&M Observations: 

 Tools, ladders, bags of waste on floors

 Water stains throughout the gallery

 Brown liquids and white powders around valves and on floors

During deactivation, all P&O Gallery vessels were flushed with 

water and then drained or pumped to a minimum heel. Though 

piping has been flushed, drained, and decontaminated, residual 

liquids could be found in low points of piping and instrumentation. 

Current Postings: CA, ARA, BCA 

Operational History 

The P&O Gallery contains instrument transmitter racks, electrical 

distribution MCCs, steam and cooling water supply and their 

distribution lines, and piping and associated control valves for 

transferring nonradioactive solutions which served the in-Canyon 

processes and equipment. The gallery is sectioned east to west to 

correspond with each of the major processing cells, starting with 

A Cell and ending with M Cell, now located in the White Room. The 

White Room is discussed in Scoping Summary, 202A (White Room, 

Canyon Lobby, Storage Area) and briefly described in “Other 

Relevant Information” in this scoping summary. 

The gallery piping header systems were used to gravity-feed the wide 

range of chemicals used for the processing of spent nuclear fuel from 

the AMU to the specific processing cell in the Canyon. Additionally, 

the instrumentation signals from the Canyon process were controlled 

and transmitted to the Head End Control room (Cells A through E) or 

the Central Control room (Cells F through M). The chemical, steam, 

and water supply flows to the Canyon processing vessels were 

controlled remotely from the control rooms using air DOVs. 

Although piping in the P&O Gallery was used for routing 

nonradiological or “cold” chemicals, utilities and instrumentation, 

recorded blowbacks, and pressurizations of instrumentation have 

resulted in measurable contamination on sections of the floors, walls, 

and pipes in the gallery. During plant operations, routine radiological 

surveys were performed daily and weekly. If contamination was 

detected, decontamination was performed to maintain the P&O as a 

“clean area” or radiological buffer area. Due to the congested piping 

and instrumentation, configurations made decontamination difficult in 

sections of the gallery (e.g., F Cell section was roped off and 

radiological CAs were established).  

Sections A through C of the gallery had minor blowbacks resulting in 

5,000 to 50,000 dpm beta contamination. Contamination was fixed 

using sealant paint.  

Sections D through E of the gallery have several beta contaminated 

overhead electrical wireways, some were internally contaminated in 

excess of  200,000 dpm beta.  

Section F has the highest potential for high radiation and 

contamination spreads. Contamination and dose rates have been 

detected on the piping along the north and south walls of the gallery 

in this section. Many blowbacks occurred between 1956 and 1972, 

most commonly in seal pots, strainers, gang valves, and vent lines. 

Around the start of operations, dose rates measured through steam 

and water lines were several hundred mR/hr and 50 mR/hr in the 

gallery walkway. The entire floor area has been contaminated several 

times, originating from leaks in piping flanges and valve stem 

packing. The area has been painted and/or decontaminated multiple 

times. 

Section continues on page D-86. 

Facility Description 

P&O Gallery: 

 Dimensions: 850 ft long, 20 ft wide, 18.25 ft tall

 Floor area: 19,000 ft2

 Abovegrade, on north side of 202A Canyon

 Equipment: electrical MCCs, steam lines, chemical lines, valves,

gang valve vent lines, instrument air and transmitter lines, seal

pots, strainers, fire fog lines, overhead electrical wireways,

several small chemical addition tanks, and dissolver drown tanks,

TK-A3A, TK-B3A, and TK-C3A

Reference Drawings: 

 H-2-52330, H-2-52331, H-2-52332, and H-2-52333.

Figure D-21. 202A: P&O Gallery Scoping Summary (1 of 2) 
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Scoping Summary: 202A (Pipe and Operating Gallery) 

 

 

Operational History (continued) 

Section H has a history of internal contamination of strainers and 

instrument air lines. 

During deactivation, CAs were decontaminated and/or sprayed to fix 

any remaining loose contamination. Piping systems used for chemical 

distribution were flushed and drained. In some cases, steam and air 

blows were performed to facilitate flushing and draining. Steam, 

water, and fire lines were drained using their existing low points. All 

piping valves, including the instrument lines leading to the Canyon 

cells, were verified closed nearest to their connection to the Canyon 

wall. 

 

 

Cutaway of 202A: Pipe and Operating Gallery 202A Pipe and Operating Gallery (2018) 

202A Pipe and Operating Gallery (2018) 202A Pipe and Operating Gallery (2018) 

Figure D-21. 202A: P&O Gallery Scoping Summary (2 of 2) 
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Scoping Summary: 202A (Sample Gallery) 

  

 

Other Relevant Information 

Associated Exhaust Stacks 

Exhaust Stream Stack 

West Sample Gallery Hood Exhaust 296A002 

East Sample Gallery Hood Exhaust 296A003 

East Sample Gallery  296A006 

West Sample Gallery 296A007 

During deactivation these four stacks were capped, exhaust fans 

isolated, and the filters left in place. Sample Gallery ventilation 

was consolidated to exhaust through the 291A Ventilation System 

and to the 291A001 stack. 

The Sample Gallery does not contain DWMUs. 

Applicable Regulatory Documents 

The Sample Gallery is within the scope of the CERCLA removal 

actions as identified in Chapter D5 of this appendix. 

 

 

Characterization and Inventory 

1994 A-Type Sampler Radiological Survey Results: 

 Highest measured dose rate (E-3 hood): 3 mR/hr  

 Highest measured contamination: 

< detectable alpha (all) and  

60,000 dpm/100 cm2 beta/gamma (E-1 hood)  

1995 A-Type Sampler Radiological Survey Results: 

 Highest measured dose rate (F-16 hood): 90 mR/hr 

 Highest measured contamination (F-16 hood): 

1,050 dpm/100 cm2 alpha and  

450,000 dpm/100 cm2 beta/gamma  

Sample Gallery Radiological Survey Results (1997): 

 Highest measured dose rate: <0.5 mR/hr  

 Highest measured contamination:  

5,400 dpm/100 cm2 alpha and 

350,000 dpm/100 cm2 beta/gamma  

Section continues on page D-88. 

 

Current Conditions 

The Sample Gallery is radiologically contaminated. There are 

multiple HRAs that were shielded during the deactivation period.  

During deactivation, hoods and ducts were sealed with silicone 

rubber sealants, rigid plastic sheets, and foil-backed tape. Small 

equipment and debris from sampler boxes were removed, foam 

sealants were used to seal sampler valve pits and extension handles, 

and final surveys were obtained. 

The floors of the gallery were repainted several times. Alpha, beta, 

and gamma contamination is present under the floor paint. The 

hoods and ducts remain in the Sample Gallery, along with insulation, 

wiring, materials used to seal individual samplers, and residual 

greases in pumps and motors.  

The Sample Gallery has not been entered since deactivation in 1998. 

Current conditions are not known. 

Current radiological postings: 

 Sample Gallery: CA, RA 

 Areas inside the gallery: HCA, HRA 

 

Operational History 

The Sample Gallery was used to collect liquid samples from process 

cell vessels located in the Canyon, and R and U Cells. There are three 

types of sampler boxes (A, B and C), each with varying amounts of 

shielding to accommodate different levels of radioactivity. A-type 

boxes are heavily shielded concrete, stainless-steel, and lead-hood 

type construction. B and C-types have a similar stainless-steel 

construction, but the B-type uses a screw-on, steel and lead sample 

pig and bottle, and the C-type uses a glass screw-on sample bottle.  

Air jets were used to circulate solutions from process vessels to 

sampler boxes. The samples were sent to the East Annex Laboratory 

for analysis. Sampler boxes were vented via internally contaminated 

exhaust ducts that run the length of the gallery. Some of the L Cell 

sample streams were routed through neutron monitors housed below 

the sample hoods. 

Piping systems run the full length of the south side of the gallery to 

support distribution of recovered nitric acid from U Cell and the 

TBP/NPH organic from R Cell to the in-Canyon process cells. 

Additional equipment in the Sample Gallery included hoods for 

hydrogen and ammonia analyzers used for the A, B, and C dissolvers. 

Equipment also included vacuum pumps for in house air sampling 

headers, N Cell process chemical tanks and fire system components, 

and the PDD Neutralization System, which was never used. 

Other major gallery features included the accountability TK-D5 

manipulator sample hood, manipulator repair shop, and a ventilated 

decon hood. 

Recovered acid piping systems near B and C Cell samplers caused 

contamination spreads in 1986. Leaks of contaminated acid from 

flanges would leak to the floor.  

Airborne contamination occurred many times in the gallery and was 

traced to contaminated floor drains and exhaust ducts. The sampler 

hood exhaust duct in the gallery is flange connected; flanges are 

approximately 24 ft apart. Condensate buildup occurred, leaking onto 

the floor from the flanges. These leaks were a source of airborne 

contamination. 

Facility Description 

 Dimensions: 950 ft long, 20 ft wide, 10.25 ft tall 

 19,000 ft2 floor area 

 Extends from 2.3 ft abovegrade to 8 ft bgs 

 Shielded, concrete pipe chase: 950 ft long, along south wall 

behind sampler boxes, contains sampler drains, sampler lines to 

and from cell equipment, and headers 

 Unshielded lines above the pipe chase contained recovered 

solvent and process condensate 

 Equipment: 53 concrete and stainless-steel sampler boxes, 

chemical headers, hoods, exhaust ducts, HVAC system 

 Access doors to U Cell and 206A 

 Multiple chemical storage tanks verified empty during 

deactivation  

Reference drawings: 

 H-2-52096, H-2-52168, and H-2-100183 

Figure D-22. 202A: Sample Gallery Scoping Summary (1 of 2) 
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Scoping Summary: 202A (Sample Gallery) 

 

 

Characterization and Inventory (continued) 

Sample Gallery inventory values are shown below. 

Residual Radiological Material 

Description 

Estimated Plutonium Mixed Fission Products 

Grams Form Curies Form 

Hoods <50 Process 

residuals, 

spills 

<100 Dirt, debris, 

residuals 

Exhaust ducts <1 Process 

residuals 

<5 Dirt, debris, 

salts, residuals 

Surface contamination in the form of dust/debris, fission products 

inside hoods, and flushed residual acids inside seal loops were noted 

during deactivation. The following inventory was obtained at the 

conclusion of deactivation. 

Remaining Hazardous Substances 

Contaminant Description Quantity 

Lead Yes – see below 

Liquid mercury See general hazards N/A 

Free liquids Potential for general hazard exists 

Liquid PCBs See general hazards  N/A 

Note: General hazards are described in DOE/RL-98-35, Appendix A 

and HNF-SD-CP-HIE-004. 

General hazards also exist in the load-in hoods, decon hood, hood 

HVAC and HVAC station, chemical headers, N Cell Halon Fire 

System, N Cell vacuum pump, PDD Neutralization System, gallery 

room exhaust, and the gallery waste compactor. 

Remaining Lead Inventory (1998) 

Description Location Quantity 

Shielding Various 1,481 lb 

Manipulators with lead 

counterweights 

Various 270 lb (122 kg) 

Six in-line monitors + 

counterweights 

Various 1,100 lb 

Fifty 25 lb lead bricks  On pipe chase 

above D5 cave 

1,250 lb (568 kg) 

Lead glass and doors on 

samplers 

Various N/A 

Covered and painted lead 

bricks 

Walls of D1 cave N/A 

Lead construction on 

ventilation containment 

Across L4 

sampler 

N/A 

Reference: DOE/RL-98-35, Appendix A. 

 

202A Sample Gallery Entrance (2018) 

202A Sample Gallery (est. 1954) 

202A Sampler Boxes (est. 1954) 

Cutaway of 202A: Sample Gallery 

Figure D-22. 202A: Sample Gallery Scoping Summary (2 of 2) 
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Scoping Summary: 202A (Slug Storage Basin) 

   

Facility Description 

Slug Storage Basin: 

 Dimensions: 30.5 ft long, 19.5 ft wide, 17 ft deep 

 Basin extends from 8.5 ft abovegrade to 8.5 ft bgs  

 Unlined, two-level, concrete pool 

 Water-filled for shielding during operations 

 Isolated from Canyon 

Reference Drawings: 

 H-2-52063, H-2-52110, H-2-52169, and H-2-52182 

 

 

Other Relevant Information 

The Railroad Tunnel runs north and south forming a “T” on the 

east end of the Canyon cells. The Railroad Tunnel was used for 

bringing in casks of irradiated fuel into PUREX and for removing 

equipment from the Canyon. East of the Railroad Tunnel is the 

Slug Storage Basin.  

The void areas beneath the Slug Storage Basin are known as the 

Tombs and are included in the Storage Gallery Scoping Summary. 

The Slug Storage Basin does not contain DWMUs.  

Applicable Regulatory Documents  

None. 

Characterization and Inventory 

Radiological and hazardous material contaminants are contained in 

residual materials adhering to surfaces, dust, debris, or dried residues 

remaining on the floor. Fixed low-level contamination was noted 

during deactivation.  

Slug Storage Basin radiological inventory values are shown below. 

Residual Radiological Material 

Description 

Estimated Plutonium Mixed Fission Products 

Grams Form Curies Form 

Slug Storage 

Basin 

< 1 Sludge, 

residual 

liquid 

< 1 Liquid and 

solid residues 

Reference: CP-14977. 

 

The following inventory of hazardous substances was obtained at the 

conclusion of deactivation.  

Remaining Hazardous Substances 

Contaminant Description Quantity 

Lead 30 counterweights, wrapped 

in a bundle 

885 lb 

Liquid Mercury Potential for general hazard exists 

Free Liquids Potential for general hazard exists 

Liquid PCBs Potential for general hazard exists 

Note: General hazards are described in DOE/RL-98-35, Appendix A. 

 

Current Conditions 

During deactivation, fuel elements were removed from basin, water 

was drained to minimum heel and jetted to tank TK-F18, and 200 gal 

of paint with 200 gal of water was added to fix floor contamination as 

the water evaporated.  

The following items were observed and recorded in the basin after the 

water was drained in 1995:  

 5 pieces of pipe, 2 approximately 4 ft long each 

 Electrical connector/cable 

 Crane extension hook 

 Flashlight, screwdriver, nuts, and bolts 

 Funnel or bucket 

 2 rolls of tape 

 2 large pieces of plastic 

 2 I-Beams shifted out of place  

The Slug Storage Basin is considered part of the canyon and is 

inaccessible. The access points to the canyon are posted as HRA, 

HCA, and ARA. Current radiological conditions are not known. 

Operational History 

The Slug Storage Basin was a water-filled basin used for temporary 

aluminum-clad fuel bucket storage. A total of 76 buckets could be 

stored in the basin, 40 buckets on the lower level and 36 on the upper 

level. The fuel buckets were placed in the basin using the Canyon 

Crane and then transferred to the dissolvers when needed. 

Prior to deactivation, the basin contained four buckets of aluminum-

clad elements to be processed. These remaining fuel elements were 

packaged along with a few known N Reactor fuel elements spilled on 

the dissolver cell floor in A, B and C Cells. These were collected, 

packaged in empty fuel canisters, and shipped to 100-K. 

Figure D-23. 202A: Slug Storage Basin Scoping Summary (1 of 2) 
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Scoping Summary: 202A (Slug Storage Basin) 

 

 

202A Slug Storage Basin, Second Level (year not known) 

202A Slug Storage Basin, First Level (1954) 

Cutaway of 202A: Slug Storage Basin 

Figure D-23. 202A: Slug Storage Basin Scoping Summary (2 of 2) 
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Scoping Summary: 202A (Storage Gallery, PIV Room, and the Tomb) 

Gt7  

 

 

Other Relevant Information 

The Storage Gallery, PIV Room, and the tomb do not contain 

DWMUs. 

At the west end of the Storage Gallery and PIV Room is a 

separate area containing Q Cell, the PR Room, PR Corridor, and 

N Cell. These areas are discussed in Scoping Summaries: 202A 

(Q Cell) (Figure D-13), 202A (PR Room and PR Corridor) 

(Figure D-14), and 202A (N Cell) (Figure D-12). 

Applicable Regulatory Documents  

The Storage Gallery and the PIV Room are within the scope of the 

CERCLA removal actions as identified in Chapter D5 of this 

appendix. 

Characterization and Inventory 

Surface and fixed contamination was noted in the Storage Gallery 

during deactivation in the form of dust/debris, and some hot spots. 

There is no radiological inventory in the Storage Gallery. 

1996 Storage Gallery Radiological Survey Results: 

 Highest measured dose rate: <5.0 mR/hr  

 Highest measured contamination: 

<200 dpm/100 cm2 alpha and  

<1,000 dpm/100 cm2 beta/gamma  

1997 Storage Gallery Radiological Survey Results: 

 Highest measured dose rate: 3.5 mR/hr 

 Highest measured contamination: 

<20 dpm/100 cm2 alpha and 

<1,500 dpm/100 cm2 beta/gamma  

1997 PIV Room Radiological Survey Results: 

 Highest measured dose rate: 1.0 mR/hr 

 Highest measured contamination: 

49,000 dpm/100 cm2 alpha and 

500,000 dpm/100 cm2 beta/gamma 

Section continues on page D-92. 

 

Current Conditions 

During deactivation, general debris was removed, the PAX, and 

criticality alarm systems were disconnected, and fire system 

equipment no longer needed was removed from service.  

The following observations were recorded during annual S&M: 

 Elevated beta contamination measured on the floor at an 

expansion joint (2016, 2017) 

 Peeling floor paint (2018) 

 Grout from ceiling joints on floor (2018) 

 New concrete debris from ceiling on floor (2019) 

2019 Photograph Observations of the Storage Gallery: 

 Raw water and foam tanks remain (verified drained) 

 Concrete blocks with rad posting used for shielding at expansion 

joint F 

2019 Photograph Observations of the PIV Room: 

 Ventilation ducts, small equipment, and piping on the walls and 

ceiling remain 

 Dark drip stains on walls 

 Radiological stickers in multiple places on floor 

Current conditions of the tomb are not known. 

Current radiological postings: 

 Storage Gallery: CA, HCA, RA, HRA, BCA 

 PIV Room: HCA, CA, RA, ARA 

 Tomb: ARA  

 

Facility Description 

Storage Gallery and PIV Room: 

 Dimensions: 815 ft long, 19.5 ft wide, 25 ft tall 

 15,900 ft2 floor area 

 The areas extend from 9.5 ft bgs to 34.7 ft bgs 

 Equipment: training glovebox, fire system tanks 

Void Space 1, 2, and 3 (the Tomb): 

 Sump leading to french drain located at southeast corner of void 

space 3; this french drain is not currently identified in WIDS 

or SIS 

 Floor drain piping and collection tank 

Reference drawings: 

 H-2-52304, H-2-52089,  H-2-52305, H-2-54522, H-2-54523, 

H-2-63757, and H-2-75783 

 

Operational History 

The Storage Gallery was primarily used to store dry chemicals, spare 

equipment, and supplies. During the deactivation period, all support 

equipment, dry chemicals, and supplies were removed. 

The PIV Room, west of the Storage Gallery, contained the PIV 

frequency motor alternator sets that supplied electric power to the 

extraction column pulse generators. It also contained the central 

control for the in-plant private telephone system and PAX. The PIV 

Room also contained the instrument racks that serviced all criticality 

alarm detectors for PUREX. 

At the east end and adjacent to the Storage Gallery are three large 

rooms under the Railroad Tunnel, Slug Storage Basin, and ECMP 

floor labeled Void 1, 2, and 3. These “void” rooms are also referred 

to as “the tomb.” The tomb was used to access the Railroad Tunnel 

floor drain piping and catch tank. The rooms are connected to a 

french drain located at the southeast corner of the Canyon. 

Contamination to 500,000 dpm beta that occurred as a result of 

leaking pipe flanges was noted on the floor of the tomb beneath the 

drain piping. The area was accessed from a door at the bottom of the 

east stairwell, which was sealed during deactivation. 

The ventilation system in the gallery contained several individual 

fans. Booster Supply Fans BSF-6 and BSF-7 were employed to 

increase airflow from the PIV Room to the Storage Gallery. Fans 

BSF-8 and BSF-9 recirculated PIV Room air to remove heat 

produced from motor-generator sets. The exhaust streams were 

unfiltered. This ventilation system is no longer active. The tomb has 

no ventilation. 

The Storage Gallery and PIV Room had recurring contamination 

migration during PUREX’s operational years. In 1959, liquid 

migrated under the gallery floor by way of concrete reinforcement 

steel near F Cell. A radiation level of 4.5 R/hr was measured 2 in. 

from the floor adjacent to the Canyon wall at column 30. The highest 

radiation detected was 50 R/hr and was shielded using concrete 

bricks. Dose rates surrounding the bricks measured less than 1 R/hr. 

Section continues on page D-92. 

 

 

Figure D-24. 202A: Storage Gallery, PIV Room, and Tomb Scoping Summary (1 of 3) 
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Scoping Summary: 202A (Storage Gallery, PIV Room, and the Tomb) 

 

 

 

 

  

 

Operational History (continued) 

In 1968 and 1970, the B Cell dissolver sump overflowed into the 

Sample Gallery via expansion joint B. Liquid on the gallery floor was 

measured at 3 R/hr. The expansion joint was temporarily fixed by 

regrouting. 

In 1989, liquid was found leaking through a crack in the ceiling and 

dripping to the floor near C Cell. Liquid was measured at 80,000 dpm 

beta. The ceiling fracture was sealed, and the area was 

decontaminated. Contamination had also been fixed in floor sumps at 

columns 38 and 41, and a sump at the west end of the PIV Room. The 

sump drain line in the gallery, east of column 38 and 40, was noted as 

being internally contaminated. 

In 1992, leaching of contamination was measured at expansion joint 

B due to failed grouting. Lead shielding covered with plywood and 

sealant was applied. In 1996, the shielding structure was painted. 

 

Characterization and Inventory (continued) 

The following hazardous substance inventory was obtained at the 

conclusion of deactivation.  

Remaining Hazardous Substances 

Contaminant Description Quantity 

Lead Shielding on floor 

near column 32 

500 lb  

(227.3 kg) 

Shielding blanket on floor near 

glovebox 

30 lb  

(13.3 kg) 

Liquid Mercury See general hazards  

(Gallery and PIV room) 

N/A 

Free Liquids Potential for general hazard exists 

Liquid PCBs See general hazards  

(Gallery and PIV Room) 

N/A 

Other Leaking expansion 

joints,  B and F 

N/A 

Note: General hazards are described in DOE/RL-98-35, Appendix A.   

 

202A Storage Gallery, Foam and Water Tanks (2019) 202A Storage Gallery (2019) 

202A PIV Room (2019) 202A PIV Room (2019) 

Figure D-24. 202A: Storage Gallery, PIV Room, and Tomb Scoping Summary (2 of 3) 
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Scoping Summary: 202A (Storage Gallery, PIV Room, and the Tomb) 

 

 

  

 

Cutaway of 202A: Storage Gallery, PIV Room, and Tomb 

Floor Plan of Void Rooms 1, 2, and 3, Columns 42-46 (“the Tomb” from Drawing H-2-52089) 

Figure D-24. 202A: Storage Gallery, PIV Room, and Tomb Scoping Summary (3 of 3) 
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Scoping Summary: 202A (Storage Gallery, PIV Room, and the Tomb) 
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Scoping Summary: 202A (White Room, Canyon Lobby, Storage Area) 

  

 

Other Relevant Information 

The White Room ventilation exhaust duct contains a single-stage 

HEPA filter. The exhaust system was routed to stack 296A008. 

The White Room exhaust system has been deactivated and stack 

296A008 is inactive.  

During deactivation, stacks were capped, exhaust fans isolated, 

and the filters left in place. The current White Room ventilation 

was consolidated to exhaust through the Canyon Lobby, the 291A 

Ventilation System, and then the 291A001 stack. 

The White Room, Canyon Lobby, and Storage Area do not 

contain DWMUs. 

Applicable Regulatory Documents 

The White Room, Canyon Lobby, and Storage Area are within the 

scope of the CERCLA removal actions as identified in Chapter D5 

of this appendix. 

 

 

Characterization and Inventory 

The White Room is known to contain internally contaminated 

equipment and fixed alpha contamination under lead-based paint 

surfaces. The Canyon Lobby has shown repeated contamination after 

releases, but was repainted each time to control contamination.  

1997 White Room Radiological Survey Results: 

 Dose rates: all <0.5 mR/hr  

 Highest measured contamination of < detectable alpha and 

< 1,500 dpm/100 cm2 beta/gamma  

The following inventory was obtained at the conclusion of 

deactivation.  

Remaining Hazardous Substances 

Contaminant Description Quantity 

Lead See general hazards (White 

Room, Canyon Lobby only) 

N/A 

Liquid mercury See general hazards (White 

Room, Canyon Lobby only) 

N/A 

Free liquids Yes – see page D-96 

Liquid PCBs See general hazards (White 

Room, Canyon Lobby only) 

N/A 

Note: General hazards are described in DOE/RL-98-35, Appendix A. 

During deactivation, vessels were flushed with water and then 

drained or pumped to a minimum heel. 

Section continues on page D-96. 

 

Current Conditions 

S&M of the White Room and Canyon Lobby is performed annually. 

2018 & 2019 White Room S&M: 

 Stains, oil, and asbestos material on the floors 

 White powder and paint chips on the floor 

 Ongoing corrosion 

2018 Photograph Observations of the Canyon Lobby:  

 Large equipment remains (metal shelving, small crane, and large 

metal toolbox)  

The Storage Area has not been entered since deactivation; current 

conditions are not known. 

Current radiological postings: 

 White Room: CA, ARA 

 Canyon Lobby: CA, ARA 

 West Stairwell: CA, HCA, ARA, RA 

 Storage Area: Potential Surface Contamination,  

Do Not Enter 

Operational History 

The White Room, Canyon Lobby, and Storage Area are at the west 

end of the P&O Gallery in the 202A Building. This area is 

abovegrade. 

The White Room is an extension of the P&O Gallery and was 

constructed as a result of a contamination spread incident. In 1956, a 

process instrument line leak released about 20 gal of plutonium-

bearing solution into the west end of the P&O Gallery. Liquid 

contamination spread into the chemical drain and Canyon Lobby. 

Activity levels greater than 7 million dpm alpha were detected in one 

location on the floor and levels between 200,000 and 1 million dpm 

were detected throughout the area. Multiple coats of white sealant 

paint were used to fix and reduce contamination and the affected part 

of the gallery became known as the White Room. A separate 

ventilation system and 9 ft high shielding wall were installed to 

isolate the White Room from the rest of gallery.  

The White Room contains instrument transmitter racks, electrical 

distribution MCCs, steam and cooling water supply and their 

distribution lines, and piping and associated control valves for 

transferring nonradioactive solutions, which served the in-Canyon 

processes and equipment. The south wall of the White Room is 

sectioned to correspond with each of the major processing cells 

starting mid K Cell at the east end and ending with M Cell near the 

door to the Canyon Lobby. The northwest corner of the White Room 

contains instrumentation racks, steam jets, and nonradioactive 

chemical tanks and addition lines for R Cell.  

The Canyon Lobby contained a NDA station. Waste from gloveboxes 

was decontaminated and brought to the Canyon Lobby to be placed 

on a rotating stand so a NDA could be performed to confirm that it 

required disposal as TRU waste. Waste boxes were removed from the 

Canyon Lobby during deactivation. The Storage Area was used as a 

temporary storage space for radioactive waste boxes. Waste was 

removed from the Storage Area at deactivation. 

The Canyon Lobby also provides an access door onto the Canyon 

Deck near the M Cell cover blocks. During deactivation, this 

doorway was configured to allow ventilation for the White Room to 

be redirected into the Canyon. This doorway is no longer usable. 

Section continues on page D-96. 

 

Facility Description 

White Room:  

 Dimensions: Approximately 100 ft long, 20 ft wide, 18.25 ft tall 

 9 ft high shielding wall on east side 

 Separate ventilation system with HEPA filter 

 Equipment: Tanks TK-L9A and TK-L38 

Canyon Lobby: 

 Dimensions: 23 ft long, 25.75 ft wide 

 NDA station 

Storage Area: 

 Dimensions: 15 ft long, 10.5 ft wide 

 Temporary storage space for radioactive waste boxes 

Reference drawings: 

 H-2-52330, H-2-52328, and H-2-52106 

Figure D-25. 202A: White Room, Canyon Lobby, and Storage Area Scoping Summary (1 of 2) 
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Scoping Summary: 202A (White Room, Canyon Lobby, Storage Area) 

 

 

Operational History (continued) 

The Canyon Lobby was first contaminated in 1956 during the White 

Room incident. Alpha contamination to 40,000 dpm was detected on 

the floor and walls. The area was decontaminated and repainted. 

Instances of minor alpha/beta contamination occurred in the Canyon 

Lobby as a result of personnel exiting the Canyon Deck that were 

decontaminated. 

Two contamination incidents occurred in the Canyon Lobby in 1985 

and 1986 when pumps, removed from the N Cell hood, leaked 

contamination to the floor. Activity levels were from 50,000 dpm to 

150,000 dpm alpha. The floor area was decontaminated and 

repainted. 

 

Characterization and Inventory (continued) 

The volume of flushing liquid remaining in the vessels is recorded 

below.  

Remaining Free Liquids in White Room Vessels 

Tank Heel Volume (gal) Tank Volume (gal) 

TK-L9A 0.8  21.75  

TK-N38 0.74  12.94  

Reference: HNF-SD-CP-HIE-004. 

White Room radiological inventory values are shown below. 

Inventory from Mar. 2003 decayed to Jan. 2018 

Rad Curies Grams 

Pu-238 5 0 

Pu-239 27 435 

Pu-240 15 66 

Pu-241 118 1 

Pu-242 0 1 

Am-241 44 13 

Sr-90 0 0 

Cs-137 0 0 

Reference: CP-14977, Tables C-6 and C-8. 

 

Residual Radiological Material 

Description 

Estimated 

Grams Form 

White Room 50 to 500 Plutonium fixed under 

multiple coats of paint 

Reference: CP-14977, Table C-17. 

 

 

202A White Room (2018) 202A Painted Surfaces of White Room (2018)  

202A Canyon Lobby Entrance (2018) 202A Canyon Lobby (2018) Cutaway of 202A: White Room, Canyon 
Lobby, and Storage Area 

Figure D-25. 202A: White Room, Canyon Lobby, and Storage Area Scoping Summary (2 of 2) 
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Scoping Summary: 202A417 Steam Condensate Pump Pit 

Is

 

Other Relevant Information 

The 202A417 Pump Pit does not contain DWMUs. 

Associated structures/waste sites include:  

 295AA SCD Sample Station: SCD collected in 202A417 was 

pumped to 295AA for sampling. 

 200-E-113-PL (200-IS-1 OU): Pipeline that transported steam 

condensate waste that was replaced by 200-E-260-PL and the 

202A417 Pump Pit; was left in place and is connected to the 

202A417 Pump Pit. 

 200-E-260-PL (200-IS-1 OU): Pipeline connected to 202A417 

that carried waste from 202A to the 216-A-30 Crib. 

 216-A-30 Crib (200-EA-1 OU): Crib that received steam 

condensate waste via 200-E-260-PL. 

 200-E-67 (200-CP-1 OU): Leak from inside 202A417 caisson 

that was filled with sealant in 1996. 

Applicable Regulatory Documents 

S&M of the 202A417 Pump Pit is within the scope of the 

CERCLA removal actions as identified in Chapter D5 of this 

appendix. 

Characterization and Inventory 

The following inventory was obtained at the conclusion of 

deactivation. 

Remaining Hazardous Substances 

Contaminant Description Quantity 

Lead See general hazards N/A 

Liquid mercury See general hazards N/A 

Free liquids See general hazards 
Tank contents are 

unknown 

Liquid PCBs See general hazards N/A 

Note: General hazards are described in DOE/RL-98-35, Appendix A. 

1996 Radiological survey: 

 Maximum direct removable contamination from floor near drain: 

<500 dpm/100 cm2 alpha and 200,000 dpm/100 cm2 beta/gamma  

 Highest dose rate: 0.5 mR/hr from middle of pit 

 

Current Conditions 

The 202A417 Pump Pit is posted as a CA and ARA. Surrounding area 

posted with URM signs. 

Documented leak in 1993 suggests possible degradation of tank 

integrity. 

Beryllium cleared as of 01/13/2016. 

Deactivation tasks completed in 1996:  

 Tank pumped to a minimum heel (volume is unknown). 

 Drain in bottom of caisson filled with sealant. 

 Manhole cover on entry routes and all penetrations sealed. 

 Overflow process lines (200-E-113-PL) from 202A417 Pump Pit 

caisson permanently isolated at the 220A Proportional Sampler 

Pit. 

 

Operational History 

The 202A417 Steam Condensate Pump Pit was built in 1973 and 

consists of an underground caisson and a catch tank. It served as a 

pump pit for the PUREX steam condensate bypass line 

(200-E-260-PL).The bypass line replaced the original PUREX steam 

condensate pipeline (200-E-113-PL), which was found to be leaking 

in 1972.The 202A417 Pump Pit did not serve the original steam 

condensate line, but the original line (200-E-113-PL) was left in place 

and connected to the 202A417 Pump Pit as a backup if pump or 

power failure occurred on the bypass line. 

During operation, a continuously running pump in the caisson 

transferred a sample stream of the SCD from the tank to the adjacent 

295AA SCD Sample and Pumpout Station, where radiation detection 

instruments continuously monitored the SCD. 

The SCD was made up of:  

 Heating/cooling effluents from PUREX 

 Drainage from the railroad tunnel  

 Water from the fuel storage basin  

 Effluent from a personnel-decontamination station  

 Occasional raw water flush of the alpha monitor that monitored 

radioactivity in the SCD  

In 1993, it was determined that the 202A417 tank was leaking. The 

leak was deemed to be insignificant because it was slow and 

nondangerous. It averaged 5 gal/d and was noncontaminated room 

heating steam condensate from the 291AE No.4 Filter Building .The 

leak was thought to be via slow capillary fill, passing through a 

porous weld at the bottom joint of the inner liner and then through 

cracks in the concrete and out to the soil (Memo 9453568).This leak 

was assigned Miscellaneous Stream #494 and designated as WIDS 

site 200-E-67, assigned to the 200-CP-1 OU. The leak was eliminated 

in 1996 when the 202A417 Pump Pit was deactivated. 

 

 

 

 

Facility Description 

The 202A417 Steam Condensate Pump Pit is located along the south 

wall of the 202A Building and is made up of an underground caisson 

and a tank. 

 Caisson dimensions: 12 ft diameter, 29.3 ft tall (0.5 ft abovegrade 

to 28.8 ft bgs) 

 Caisson material: steel 

 Metal cover with 13 ft access ladder 

 Tank dimensions: 10.5 ft inner diameter, 15 ft tall 

 Tank capacity: 5,000 gal 

 Tank depth: 13 ft bgs to 28 ft bgs (set in bottom of caisson)  

 Tank materials: 10-gauge galvanized steel outer liner, carbon steel 

inner liner, with concrete fill between the liners 

Reference drawings: 

 H-2-63970, H-2-63971, H-2-63982, H-2-94346, H-2-94372, and 

H-2-94399 

Figure D-26. 202A417 Steam Condensate Pump Pit Scoping Summary (1 of 3) 
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Scoping Summary: 202A417 Steam Condensate Pump Pit 

   

    

Surface Access to 202A417 View of 202A417, 295AA, and Surrounding Postings 

Figure D-26. 202A417 Steam Condensate Pump Pit Scoping Summary (2 of 3) 
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Scoping Summary: 202A417 Steam Condensate Pump Pit 

 

 

  

  

Map of 202A417 with Associated Waste Sites Cross Section of 202A417 (H-2-63982) 

Figure D-26. 202A417 Steam Condensate Pump Pit Scoping Summary (3 of 3) 
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Scoping Summary: 202A417 Steam Condensate Pump Pit 
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Scoping Summary: 204A (U Cell) 

   

 
 

Other Relevant Information 

None. 

Applicable Regulatory Documents 

U Cell contains regulated DWMUs to be included in Closure Unit 

Group 25 of WA7890008967). 

S&M of U Cell is within the scope of the CERCLA removal 

actions as identified in Chapter D5 of this appendix. 

 

 

Characterization and Inventory 

Radiological and hazardous material contaminants are contained in 

contaminated equipment and on surfaces, such as residual materials 

adhering to equipment and piping, and dust, debris, or dried residues 

remaining on the floor as a result of spills and leakage that occurred 

during equipment change-out or during process upsets. No 

radiological inventory is identified for U Cell. 

Radiological surveys were performed during deactivation in 1996 and 

1997 and highest values are summarized below.  

Radiological Survey Data 

Area 

Alpha 

(dpm/100 cm2) 

Beta/Gamma 

(dpm/100 cm2) 

Dose 

(mR/hr) 

Cell 210,000 900,000 42 

Cover 

Blocks 

500 20,000 N/A 

Hazardous substances in U Cell are identified below. 

Remaining Hazardous Substances 

Contaminant Description Quantity 

Lead See general hazards N/A 

Liquid mercury See general hazards N/A 

Free liquids Yes – see below 

Liquid PCBs See general hazards N/A 

Note: General hazards are described in DOE/RL-98-35, Appendix A. 

During deactivation, all U Cell vessels were flushed with water until 

screening samples no longer exhibited dangerous waste 

characteristics. Before solutions were pumped to a minimum heel, 

samples were taken and analyzed for RCRA constituents. All results 

were below the dangerous waste thresholds. Samples were also 

collected for independent analysis by Ecology. The volume of 

flushing liquid heels remaining in the vessels is recorded below.  

Remaining Free Liquid in U Cell Vessels at Shutdown 

Vessel Tank Volume (gal) Heel Volume (gal) 

 TK-U1 14,546 55 

 TK-U2 14,790 67 

 TK-U3 8,222 15 

 TK-U4 8,238 15 

Reference: HNF-SD-CP-HIE-004. 

 

 

Characterization and Inventory (continued) 

DWMU waste characteristics are identified below.  

DWMU Waste Characteristics 

DWMU ID Process Code 

Waste Characteristic 

(Dangerous Waste Code) 

TK-U3 S02 

(tank storage) 

Ignitability (D001) 

Corrosivity (D002) 

Reactivity (D003) 

Metals (D004-D011) 

TK-U4 

Reference: WA7890008967. 

 

Current Conditions 

During deactivation, the U Cell door to the Sample Gallery was 

sealed and the cover blocks were covered with shotcrete. U Cell 

cannot be entered (WP 2A-95-00419/M; End Point U Cell Case 2). 

U Cell equipment remains in place. The cell’s liquid level is 

monitored on a quarterly basis for potential leaks through the cover 

blocks. 

U Cell is posted as an RA, HCA, and ARA. 

The supply air handling unit has been blanked. The inlet to the 

206A Fractionator has been blanked at both ends. There is no air flow 

in U Cell. 

 

Operational History 

The 204A Building, also called U Cell, acid storage vault, was part of 

the Acid Recovery System.  

U Cell supported the 206A Acid Fractionator Building to recover 

nitric acid from the aqueous waste streams generated in the extraction 

process. The recovered nitric acid was stored in tanks U1 and U2. 

Tanks U3 and U4 were used to receive laboratory waste from the 

202A Lab, 206A sumps and railroad tunnel floor drains. 

The collected laboratory waste was then sampled and pH adjusted 

with sodium hydroxide prior to disposal.  

A contamination event occurred when pumps and other U Cell 

equipment were removed and placed on top of the cover blocks for 

maintenance work. The cover blocks were contaminated and have 

beta contamination up to 10,000 dpm. 

Facility Description 

The 204A Building extends from 1.5 to 34.7 ft belowgrade and is at 

the east end of the PUREX annex.  

 Dimensions: 76 ft long, 20 ft wide, 33 ft deep  

 Materials: concrete enclosure with a 1.5 ft thick wall 

 Other: Removable 3 ft thick concrete cover blocks extend to 1.5 ft 

abovegrade to form the building roof 

 Access: Door from Sample Gallery and through hatch in cover 

blocks 

U Cell equipment includes: 

 TK-U1: Recovered Acid Storage Tank 

 TK-U2: Recovered Acid Storage Tank 

 TK-U3: Laboratory Waste Storage Tank 

 TK-U4: Laboratory Waste Storage Tank 

Reference drawings: 

 H-2-52003, H-2-52063, H-2-53347, and H-2 53348 

 

Figure D-27. 204A U Cell Scoping Summary (1 of 2) 
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Scoping Summary: 204A (U Cell) 

 

 

U Cell Equipment Configuration 

U Cell Equipment (1977) U Cell Equipment (1977) Cutaway of 202A: U Cell 

Figure D-27. 204A U Cell Scoping Summary (2 of 2) 
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Scoping Summary: 206A Vacuum Acid Fractionator Building 

  

 

Other Relevant Information  

The 206A Building does not contain DWMUs. 

206A is attached to the 202A Building and is only accessible 

through the Sample Gallery. 

The exterior instrument shacks do not provide access to the 

206A Building. 

Applicable Regulatory Documents 

S&M of the 206A Building is within the scope of the CERCLA 

removal actions as identified in Chapter D5 of this appendix. 

 

Characterization and Inventory 

Radiological and hazardous material contaminants are contained in 

contaminated equipment and on surfaces, such as residual materials 

adhering to equipment and piping, and dust, debris, or dried residues 

remaining on the floor as a result of spills and leakage that occurred 

during equipment change-out or during process upsets. There is no 

radiological inventory identified in 206A. 

Remaining Hazardous Substances 

Contaminant Description Quantity 

Lead See general hazards N/A 

Liquid mercury See general hazards N/A 

Free liquids Yes – see below 

Liquid PCBs See general hazards N/A 

Asbestos Friable asbestos remains 

inside 206A building 

(SW corner) 

Unknown  

Note: General hazards are described in DOE/RL-98-35, Appendix A. 

Section continues on page D-104. 

 

Current Conditions 

Deactivation tasks completed in 1996 : 

 Liquids drained from accessible equipment  

 All vessels flushed six times until the flush solution no longer 

exhibited dangerous waste characteristics 

 Condensate tank (TK-U8) and feed tank (TK-U5) pumped to 

minimum heel 

 Fractionator (T-U6) jetted to minimum heel  

 All condensers drained 

External 

 Posted as a CA  

 Deteriorated seal (splits at joints) between cover blocks at the 

lower roof noted on 11/08/1996 

 Glass window installed in north door for surveillance  

 Foamed openings to prevent vermin entry/exit 

 Sealed personnel access doors and roof cover blocks 

 Removed unattached material/waste  

Section continues on page D-104. 

Operational History 

The 206A Vacuum Acid Fractionator Building was constructed in 

1955 and began operations in 1957. It was used for concentrating 

nitric acid recovered from PUREX and the UO3 Plant (224U). The 

206A Building houses the fractionator tower, reboiler, feed tank, 

condensate tank, condensers, and other associated equipment. The 

fractionator tower operated under vacuum to reduce corrosion rates. 

The dilute acid feed was pumped into the column above the midpoint. 

The reboiler section operated with a constant boiling mixture of 50% 

nitric acid. Acid vapors from the reboiler passed upward through and 

were absorbed by the descending solution. The resulting overhead 

vapor (99.5% steam) exited the top of the tower and was condensed 

and directed to the backcycle waste system feed tank. The bottom 

product, 50 wt% HNO3, was routed to tanks in U Cell (TK-U1 

and -U2) for temporary storage before it was reused in the 

PUREX Plant.  

The room air in the 206A Building was routed through U Cell and 

exhausted out of the east Sample Gallery Room. The air supply duct 

to the 206A Building has been sealed and a HEPA filter was installed 

in the U Cell ventilation duct to prevent contamination spread from 

the 206A Building.  

In 1970, excess water that was used to flush and decontaminate the 

206A Building interior flowed out from under the doorways and 

across the roadway, contaminating it to 10,000 dpm to 50,000 dpm 

beta. Approximately 3,000 ft2 were affected. The contaminated areas 

were decontaminated and returned to normal status. The 206A 

Building was deactivated and sealed in 1996. 

Facility Description  

The 206A Acid Fractionator Building is located on the north side of 

the 202A Building. 

External 

 Dimensions: 28 ft long, 35 ft wide, 45.5 ft abovegrade 

(maximum) to 10 ft bgs 

 Material: reinforced concrete 

 Split-level roof covered by four removable, 8 in. thick concrete 

cover blocks 

 Two metal instrument enclosure shacks 

Facility Description (continued) 

Internal  

Contains the following equipment: 

 T-U6: Fractionator tower 

 E-U6-2: Reboiler  

 TK-U5: Feed tank  

 E-U6-1, -3, -4: Condensers 

 TK-U8: Condensate tank  

Basement 

 10 ft bgs 

 Condensate tank (TK-U8) is in the basement 

 Access door to Sample Gallery 

Reference drawings: 

 H-2-3916, H-2-3917, H-2-3918, H-2-3919, H-2-3928, H-2-3970, 

and H-2-64505 

Figure D-28. 206A Vacuum Acid Fractionator Building Scoping Summary (1 of 3) 
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Scoping Summary: 206A Vacuum Acid Fractionator Building 

 

  

Current Conditions (continued) 

Internal  

 Building inaccessible since deactivation in 1996 

 Posted as a RA, ARA and HCA; equipment and vessels within 

boundaries of these postings 

Instrument shacks 

 Covered/foamed openings and sealed doors  

 Removed unattached material/waste  

 2017 Radiological survey:  

< 20 dpm/100 cm2 removable alpha and < 1,000 dpm/100 cm2 

removable beta/gamma on random flat objects/areas along CA 

boundary outside of 206A 

 2019 Radiological survey: < 20 dpm/100 cm2 alpha and 

< 1,000 pm/100 cm2 removable beta/gamma on the ground outside 

206A doors. 

 

Characterization and Inventory (continued) 

Remaining Free Liquid in 206A Vessels at Shutdown 

Vessel Tank Volume (gal) Heel Volume (gal) 

 TK-U5 9,005 Not reported 

 T-U6 1,773 136 

 E-U6-2 1,750 N/A* 

 TK-U8 1,057 Not reported 

Reference: HNF-SD-CP-HIE-004. 

*Has bottom outlet valve and by design was drained of 

solution. 

 

Fractionator Exterior 

1996 Radiological survey:  

 Maximum alpha readings <500 dpm/100 cm2 

 Maximum 20,000 dpm/100 cm2 beta (total) and 1,000 dpm/cm2 

beta (removable) 

Fractionator Interior 

1996 Radiological survey: 

 40,000 dpm/100 cm2 maximum removable alpha from between 

fractionator tower and feed tank 

 30,000 dpm/100 cm2 maximum removable beta from just north of 

the fractionator tower 

 Maximum dose rate of 35.0 mR/h from between fractionator 

tower and feed tank  

 SW corner not surveyed due to asbestos 

 Basement: Maximum removable alpha value of 4,000 

dpm/100 cm2 and maximum removable beta value of 500,000 

dpm/100 cm2  

 

 

External View of 206A (2016) Instrument Shack’s Door (2018) 

Figure D-28. 206A Vacuum Acid Fractionator Building Scoping Summary (2 of 3) 
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Scoping Summary: 206A Vacuum Acid Fractionator Building 

 

  

 

Figure D-28. 206A Vacuum Acid Fractionator Building Scoping Summary (3 of 3) 
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Scoping Summary: 206A Vacuum Acid Fractionator Building 
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Scoping Summary: 276A R Cell 

a  

 

Other Relevant Information 

A concrete shielding wall was constructed in R Cell at the west 

PR Corridor entrance door as a result of high dose rates in the late 

1950s. 

Applicable Regulatory Documents 

R Cell contains regulated DWMUs to be included in Closure Unit 

Group 25 of WA7890008967). 

S&M of R Cell is within the scope of the CERCLA removal 

actions as identified in Chapter D5 of this appendix. 

Characterization and Inventory 

Radiological and hazardous material contaminants are contained in 

contaminated equipment and on surfaces, such as residual materials 

adhering to equipment and piping, and dust, debris, or dried residues 

remaining on the floor as a result of spills and leakage that occurred 

during equipment change-out or during process upsets. 

Radiological surveys were performed in 1995 and 1997 and highest 

values are summarized below.  

Radiological Survey Data 

Area 

Alpha 

(dpm/100 cm2) 

Beta/Gamma 

(dpm/100 cm2) 

Dose 

(mR/hr) 

Cell 14,000 400,000 55 

Cover blocks 560,000 330,000 N/A 

Hazardous substances in R Cell are identified below. 

Remaining Hazardous Substances 

Contaminant Description Quantity 

Lead See general hazards N/A 

Liquid mercury See general hazards N/A 

Free liquids Yes – see below 

Liquid PCBs 
Potentially in pulser 

lubricant 

No information 

available 

Note: General hazards are described in DOE/RL-98-35, Appendix A. 

During deactivation, all R Cell vessels were flushed with water until 

screening samples no longer exhibited dangerous waste 

characteristics. Before solutions were pumped to a minimum heel, 

samples were taken and analyzed for RCRA constituents. All results 

were below the dangerous waste thresholds. Samples were also 

collected for independent analysis by Ecology. The volume of liquid 

remaining in the vessels is recorded below.  

Remaining Free Liquid in R Cell Vessels at Shutdown 

Vessel 

Tank Volume 

(gal) 

Heel Volume 

(gal) 

TK-R1 4,787 34 

T-R2 2,188 1 

TK-R2 1,782 5 

TK-R5 9,250 0 

TK-R6 429 3 

TK-R7 9,292 0 

TK-R8 5,126 50 

Reference: HNF-SD-CP-HIE-004. 

 

Current Conditions (continued) 

R Cell ventilation supply has been sealed. The supply air handlers 

are blanked and currently out of service. Two large ducts that 

connected the air supply to R Cell have been removed and the 

openings blanked. 

Operational History 

The 276A Building, also called R Cell, was part of the Organic 

Recovery System to support the purification of uranium in the Final 

Uranium Cycle located in K Cell. 

The process of treating organic solvent in R Cell involved a series of 

washes to reclaim the combined TBP and hydrocarbon diluent 

through the removal of soluble impurities and entrained materials. 

Similar to the G Cell process, the R Cell recovery process also used 

alkaline-permanganate and nitric acid washes. The treated solvent 

was sent to K Cell for re-use in uranium decontamination. Solvent no 

longer needed in K Cell was left in either TK-R1 or T-R2 or routed to 

TK-R7 for storage.  

Facility Description 

The 276A Building extends from 5.25 ft abovegrade to 34.7 ft 

belowgrade at the northwest corner of 202A. 

 Dimensions: 65 ft long, 23 ft wide, 40 ft deep 

 Materials: concrete enclosure with 1.5 ft thick walls around the 

exterior  

 Other: Removable 1 ft thick concrete cover blocks extend to 

6.25 ft abovegrade to form the building roof 

 Access: Doors from PR Corridor and through hatch in cover 

blocks 

R Cell equipment includes: 

 TK-R1: Feed Tank 

 PG-R2: Pulse Generator  

 T-R2: Scrub Column (spans first and second level) 

 TK-R2: Waste Collection Tank 

 G-R3: Centrifuge A 

 G-R4: Centrifuge B  

 TK-R5: Solvent Receiver Tank A 

 TK-R6: Decanter Tank 

 TK-R7: Solvent Receiver Tank B 

 TK-R8: Wash Waste Collection Tank 

Reference drawings: 

 H-2-52003, H-2-52063, H-2-52324, H-2-53341, and H-2-53342 

Characterization and Inventory (continued) 

DWMU waste characteristics are identified below. 

DWMU Waste Characteristics 

DWMU ID Process Code 

Waste Characteristic 

(Dangerous Waste Code) 

TK-R1 S02 

(tank storage) 

Ignitability (D001) 

Corrosivity (D002) 

Metals (D004-D011) 

TBP (WT02) 

  

TK-R2 

T-R2 

TK-R7 

Reference: WA7890008967. 

 

Current Conditions 

Concluding deactivation, the R Cell door to the PR Corridor was 

sealed and the cover blocks were covered with shotcrete. R Cell 

cannot be entered. R Cell equipment remains in place. 

R Cell is posted as an RA, HCA, and ARA.  

Figure D-29. 276A R Cell Scoping Summary (1 of 3) 
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Scoping Summary: 276A R Cell 

 

  

 

 

 
 

 

 

 

 

 

R Cell Tank Locations Cutaway of 202A: R Cell 

Figure D-29. 276A R Cell Scoping Summary (2 of 3) 

 



DOE/RL-2020-27, DRAFT A 
SEPTEMBER 2020 

 

 

D-109 

Scoping Summary: 276A R Cell 

 

 

  

 

 

 

 

 

 

 

 

 

R Cell Equipment (1977) 

Figure D-29. 276A R Cell Scoping Summary (3 of 3) 
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Scoping Summary: 276A R Cell 
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Scoping Summary: 291A Ventilation System 

   

 

Other Relevant Information 

291AE No. 4 Filter Building: 

 Intersecting pipelines: 200-E-196-PL, 200-E-269-PL, and 

200-E-270-PL 

 Built above the 216-A-33 French Drain waste site 

 Hazard Category 2 facility 

291A001 Main Exhaust Stack: 

 UPR-200-E-96: There is no specific date for this release. It 

was determined the area had become contaminated by residual 

specks from the operation of the 291A001 Stack and work 

activities in the 241-A-151 Diversion Box during the PUREX 

operational years. This area was surface stabilized and down-

posted to URM in the Summer of 2001. 

The flooding of Deep Bed Filter No. 1 resulted in UPR 200-E-54 

which has been consolidated into the larger, 200-E-103 waste site. 

The 291A Ventilation System does not contain DWMUs. 

The Canyon Air Tunnel is covered in the 202A Air Tunnel 

Scoping Summary. 

216-A-TK-1 and 216-A-TK-2 are addressed in this work plan as 

waste sites 200-E-189 and 200-E-190, respectively. 

Section continues on page D-112.  

Characterization and Inventory 

Deep Bed Filters No. 1 and No. 2 

A sample analysis of the Deep Bed Filters was performed in 1964. 

Each filter contained the following inventories trapped in the glass 

fiber matrix:  

 100 to 200 g of Pu  

 250,000 μCi of Am-241 

 20 to 200 Ci of Cs-137/Sr-89/Sr-90 

 Traces of TBP and ammonium nitrate 

Section continues on page D-112. 

Current Conditions 

The PUREX deactivation project reduced the four separate 

ventilation systems in the original facility configuration to one 

cascaded flow scheme, and the original 13 effluent points from the 

PUREX Facility and storage tunnel s were reduced to one main 

exhaust stack. Of the 177 fans in the facility, only two main exhaust 

fans (one active and one on standby) continue to function. 

Deep Bed Filter No. 1: During deactivation the filter was blanked 

and bypassed. 

Deep Bed Filter No. 2: The filter is currently active. In 1999, a cover 

of shotcrete was installed to minimize the infiltration of rain or snow 

melt. 

291AE No. 4 Filter Building: The 291AE Building and three filter 

arrays are currently active. Two of the filter arrays are operating, 

with the third in reserve (. The filter media is exposed at the air inlet 

of the building exhaust unit. The 291AE building contains a CA in 

the northeast corner. 

291A Fan Control House: Currently posted as a CA. Electric exhaust 

fans are still active. The steam turbine was deactivated in 1997 and 

remains in the Fan Control House. Surveillance performed in 2018 

noted steam line degradation and damage to roof flashing of the 

enclosure. 

291A001: The stack is currently active.  

Operational History  

The 291A Ventilation System consists of Deep Bed Filter No. 1, the 

291AF Deep Bed Filter No. 2, the 291AE No. 4 Filter Building, the 

291A Fan Control House, the 292AB Building, and the 291A001 

main exhaust stack.  

The Ventilation System is designed to filter contaminated air from the 

202A Building and discharge the filtered air to the atmosphere. One 

of the 291A exhaust stack 2.4-kV motor-driven fans operates to draw 

air through the 202A Building. One additional backup motor-driven 

fan is available should the first fan fail or otherwise be out of service. 

During plant operations, air was supplied to the canyon at ceiling 

level and dispersed through the ducts located above the craneway. 

The air then flowed down to the Canyon Deck where it was drawn 

down around the process cell cover blocks into each of the cells. 

From the cells, the air flowed through ports into the Air Tunnel and 

was routed outside via an underground air duct to Deep Bed Filters 

No. 1 and No. 2.  

Historically, the deep bed filters operated in parallel and were 

designed to remove radioactive particles from the air stream. Deep 

Bed Filters No. 1 and 2 are similar in construction with a packed 

fiberglass prefilter followed by a denser final filter. Air flowed 

downward through Deep Bed Filter No. 1 and upward through Deep 

Bed Filter No. 2 before being pulled through the HEPA filters in the 

291AE Building by four motor-driven, stainless-steel fans installed in 

parallel near the 291A Fan Control House. The filtered air is 

ultimately discharged out the 291A001 stack.  

The exhaust air is continuously monitored and sampled by equipment 

located in the 292AB Building. The 292AB Building is addressed by 

the PUREX Complex Removal Action and not included in the 200-

CP-1 OU. 

Deep Bed Filter No. 1 was retired and bypassed in 1997 and Deep 

Bed Filter No. 2 is currently active. A third filter, Filter No. 3 

(291AA), was installed but never put into service. 

Section continues on page D-112. 

Facility Description 

The 291A Ventilation System is located to the south of the PUREX 

202A Building. A 70 ft long, 8 ft wide, 8 ft high, underground 

concrete air duct connects from the 202A Building at 33 ft bgs, slopes 

upward and connects to Deep Bed Filter No. 1 at 15 ft bgs. The 

Ventilation System consists of the following: 

Deep Bed Filter No. 1: 

 Dimensions: 82.75 ft long, 52.5 ft wide, 13 ft high, 16.3 ft bgs at 

the bottom of the filter. 

 Material: concrete structure and fiberglass filter media; prefilter 

consisting of five layers packed with fiberglass; cleanup filter 

beds consist of 132 filter units, each 2.5 cm (1 in.) thick fiberglass 

A 103 ft long, 8 ft wide, 8 ft high, 4 to 12 ft bgs concrete air duct 

bypasses Deep Filter No. 1 and connects to Deep Filter No. 2. 

291AF Deep Bed Filter No. 2 

 Dimensions: 90.7 ft long, 64.5 ft wide, 13 ft high, 17.6 ft bgs at 

the bottom of the filter 

 Material: concrete structure; prefilter consisting of five layers 

packed with fiberglass; cleanup filter beds consist of 132 filter 

units, each 2.5 cm (1 in.) thick fiberglass 

 Liquid condensate collects in tank V-11-10-1 located 20 ft east of 

291AF 

A 115 ft long, 8 ft wide, 8 ft high, 12 ft bgs concrete air duct connects 

Deep Filter No. 2 to the 291AE No. 4 Filter Building. 

Section continues on page D-112. 

Figure D-30. 291A Ventilation System Scoping Summary (1 of 7) 
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Facility Description (continued) 

291AE No. 4 Filter Building: 

 Dimensions: 123 ft long, 41 ft wide, 17 ft tall, abovegrade filter 

building. Attached on the south side of the filter building is a 24 ft 

long, 12 ft wide, 9 ft tall abovegrade building that houses the 

mechanical and electrical equipment and is the entrance for the 

291AE Building.  

 Material: concrete floor, walls, and columns. Roof constructed of 

concrete beams, slabs, and steel plates. The attached building is a 

pre-engineered self-framing lean-to metal building.  

 HEPA unit with 10 filter assemblies arranged in parallel. 

Stainless-steel housing.  

A 149 ft long, 8 ft wide, 8 ft high, 13 ft bgs concrete air duct connects 

the 291AE No. 4 Filter Building to the 291A Fan Control House.  

291A Fan Control House: 

 Dimensions: 7.0 m (23 ft) long, 4.3 m (14 ft) wide, 4.3 m (14 ft) 

high, abovegrade enclosure 

 Material: reinforced concrete 

The air duct travels underground, connects with the four abovegrade 

motor driven fans, is 8 ft wide, 8 ft high (8 ft bgs), spans 116 ft and 

connects to the 291A001 Stack.  

291A001 Main Exhaust Stack: 

 Dimensions: 61 m (200 ft) abovegrade, 2.1 m (7 ft) inner liner 

diameter. Footing and air duct extends 8.5 ft belowgrade. 

 Material: reinforced concrete with steel liner. 

 Liquid condensate collects in tank 216-A-2.  

The inlet opening for the ventilation air is welded to the liner at an 

angle of 45 degrees upward. Six 8 in. nozzles enter the liner below the 

ventilation air opening. 

Reference drawings: 

 H-2-55016, H-2-55017, H-2-55018, H-2-55019, H-2-55020, 

H-2-55037, H-2-58540, H-2-58545, H-2-58546, H-2-58569, 

H-2-58576, H-2-58577, and H-2-75973. 

Operational History (continued) 

In 1991, a line break in the 293A Building caused flooding in the 

PUREX exhaust ventilation system. A tank overflowed into catch 

tanks 216-A-TK-1 and 216-A-TK-2, which flooded the Deep Bed 

Filter No. 1 enclosure and the air duct between the 291AE Filter 

Building and the exhaust fans. Deep Bed Filter No. 2 was not affected 

because it is not connected to catch tank 216-A-TK-2. It is estimated 

the flood water submerged at least 2 ft of both the primary and 

secondary filter media of Deep Bed Filter No. 1. While the water was 

in contact with the glass media soluble radionuclides leached from the 

filter. 

 In 1991, approximately 57,000 gal of wastewater was removed from 

the filter. The filter sump water fell to 8 in. in 1991 but rose abruptly 

to 2 ft in 1992 due to a defective fill valve on the main stack vacuum 

pump system that overflows to the 216-A-TK-2 sump tank. The 

drying of the duct between the No. 4 Filter Building and the fans 

caused the release of Am-241 and beta activity via the 291A001 

stack. The air duct was cleaned in 1991 to reduce the activity release. 

Sampling in 1992 identified that some of the sump water was 

potentially leaking into Deep Bed Filter No. 1. After the potential leak 

was detected the remaining sump water was removed in 1992. It is 

believed that 53,000 gal of water leaked to the soil over a 21-month 

period from January 1991 to September 1992. This water contained 

an estimated 16 Ci each of cesium and strontium and 1,200 kg of 

ammonium nitrate. An additional 66,000 gal are estimated to have 

evaporated via the main stack. 

Characterization and Inventory (continued) 

291A Fan Control House:  

Radiological survey in 2019 of fan #1 found: 

 10 dpm/100 cm2 removable alpha 

 400 dpm/100 cm2 removable beta/gamma 

The following inventory was obtained at the conclusion of 

deactivation. 

Remaining Hazardous Substances 

Contaminant Description Quantity 

Lead See general hazards 

(291A & 291AE only) 

N/A 

Liquid mercury See general hazards 

(291A & 291AE only) 

N/A 

Free liquids See general hazards 

(291A & 291AE only) 

N/A 

Liquid PCBs See general hazards 

(291A & 291AE only) 

N/A 

Asbestos See general hazards 

(291A & 291AE only) 

N/A 

Note: General hazards are described in DOE/RL-98-35, Appendix A. 

 

Other Relevant Information (continued) 

Applicable Regulatory Documents 

S&M of the 291A Ventilation System is within the scope of the 

CERCLA removal actions as identified in Chapter D5 in this 

appendix.  

Figure D-30. 291A Ventilation System Scoping Summary (2 of 7) 
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291A Fan Control House 

291AE No. 4 Filter Building 

291A001 Main Exhaust Stack 

Figure D-30. 291A Ventilation System Scoping Summary (3 of 7) 
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Air Tunnel and Active Ventilation Pathway  Ventilation Diagram 

Figure D-30. 291A Ventilation System Scoping Summary (4 of 7) 
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Cross Section of Ventilation System and Water from 293A Flood  

Elevation 

15 ft bgs 

Figure D-30. 291A Ventilation System Scoping Summary (5 of 7) 
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Cross Section of Deep Bed Filter No. 2 (H-2-58546) 

Cross Section of Air Tunnel from 202A to Deep Bed Filter No. 1 (H-2-55018) 

15 ft bgs 

15 ft bgs 

Figure D-30. 291A Ventilation System Scoping Summary (6 of 7) 
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Pipelines Intersecting 291A Fan Control House Unplanned Release UPR-200-E-96 Northwest of 291A001 

Figure D-30. 291A Ventilation System Scoping Summary (7 of 7) 
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Other Relevant Information 

This structure does not contain DWMUs. 

Applicable Regulatory Documents 

S&M of the 291AK Tunnel Spray Enclosure is within the scope of 

the CERCLA removal actions as identified in Chapter D5 in this 

appendix.  

 

Characterization and Inventory 

A radiological survey of the outside of the 291AK Tunnel Spray 

Enclosure was performed in 2016. No contamination was found.  

A radiological survey in the 291AK Tunnel Spray Enclosure was 

performed in 1996. Less than detectable alpha/beta contamination 

levels were found on horizontal surfaces inside the enclosure and on 

the dirt floor. The general area dose rate was <0.5 mR/h . 

The following inventory was obtained at the conclusion of 

deactivation: 

Remaining Hazardous Substances 

Contaminant Description Quantity 

Lead See general hazards N/A 

Liquid mercury See general hazards N/A 

Free liquids See general hazards N/A 

Liquid PCBs See general hazards N/A 

Asbestos See general hazards N/A 

Note: General hazards are described in DOE/RL-98-35, Appendix A. 

 

Current Conditions 

The 291AK Tunnel Spray Enclosure has been deactivated. The access 

door was sealed in 1996. All water sources were blanked at the 

caissons supply lines. 

The 291AK Tunnel Spray Enclosure is currently posted as an RBA. 

Operational History 

In 1979, the 291AK Tunnel Spray Enclosure was built to provide 

access to water control valves for the canyon air tunnel fire 

suppression system. 

Facility Description 

The 291AK Tunnel Spray Enclosure is located on the south side of 

202A, above the belowgrade exterior air duct and beneath the F Cell 

Viewing Window stairwell. 

 Dimensions: 6.7 ft long, 4.8 ft wide, 6.4 ft tall 

 Material: metal panel siding on 3.5 in. 25-gauge galvanized metal 

studs with 3.5 in. fiberglass insulation 

 Concrete foundation: 6 in. wide perimeter constructed at 6 in. 

abovegrade, extending 2 ft 6 in. belowgrade to 14 in. wide footing 

 Dirt floor 

 The enclosure contains the raw water lines control valves 

Two belowgrade caissons are located outside of the 291AK Tunnel 

Spray Enclosure (one on each side of the stairwell). Raw water lines 

from the Spray Enclosure divert through the caissons into the air 

tunnel.  

 Dimensions: 36.5 ft deep, 10 ft diameter 

 Material: liner plates, corrugated steel 

 Conical roof: 12-gauge sheet metal with a 16-gauge sheet metal 

hatch cover 

 Original conical roof on east caisson was replaced with flat steel 

plate with access hatch 

Reference drawing: 

 H-2-65202 and H-2-65203 

Figure D-31. 291AK Tunnel Spray Enclosure and Caissons Scoping Summary (1 of 3) 
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291AK Tunnel Spray Enclosure and Caissons Air Tunnel and Active Ventilation Pathway Underneath the 291AK Tunnel Spray Enclosure 

Figure D-31. 291AK Tunnel Spray Enclosure and Caissons Scoping Summary (2 of 3) 
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Scoping Summary: 291AK Tunnel Spray Enclosure and Caissons 

 

 

  

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Cross Section of the 291AK Spray Tunnel Enclosure and Caissons (H-2-65203) 

15 ft bgs 

291AK Spray Tunnel Enclosure 

Figure D-31. 291AK Tunnel Spray Enclosure and Caissons Scoping Summary (3 of 3) 
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Other Relevant Information 

The 220A Sampler Pit does not contain DWMUs.  

Associated waste sites include: 

 200-E-113-PL (200-IS-1 OU): Pipeline carried waste that 

passed through 220A; operated from 1955 to 1973  

 UPR-200-E-19 (200-IS-1 OU): Release of low-level fission 

products into ground around the edges of 220A concrete pad 

in 1959 

 216-A-6 (200-EA-1 OU): Crib that received waste via the 

200-E-113-PL Pipeline 

 216-A-30 (200-EA-1 OU): Crib that received waste via the 

200-E-260-PL Pipeline  

Applicable Regulatory Documents 

S&M of the 220A Sampler Pit is within the scope of the CERCLA 

removal actions as identified in Chapter D5 of this appendix. 

Characterization and Inventory 

Remaining hazardous materials are not documented. The potential 

exists for general hazards, as described in DOE/RL-98-35, 

Appendix A. 

While the 220A Sampler Pit was never characterized, it is suspected 

to have similar contaminants as the 200-E-113-PL Pipeline and the 

216-A-30 Crib.  

Boreholes adjacent to the 200-E-113-PL Pipeline were geophysically 

logged in 2008 and had a maximum concentration of:  

 Cs-137: 12 pCi/g 

A characterization borehole was also drilled adjacent to the 

216-A-30 Crib in 2008 and geophysical logs showed a maximum 

concentration of: 

 Cs-137: 2.14 pCi/g 

Radiological survey in 2018: 

 < 20 dpm/100 cm2 removable alpha and < 1,000 dpm/100 cm2 

removable beta/gamma from five spots on concrete pad  

 Cracks on concrete pad 

 Chipped paint 

 Degraded signs and stickers 

Radiological survey in 2019:  

 No removable contamination above background 
Current Conditions 

The process lines were permanently isolated by partially filling the 

220A Proportional Sampler Pit with concrete in 1993. 

Postings: 

 Pit is posted as URMA 

 FCA on surface concrete pad 

 Manhole labeled with “Internally contaminated systems located 

within” and “Confined Space”  

 Beryllium cleared as of 05/12/2016 

Operational History 

The 220A Proportional Sampler Pit was constructed in 1955 and 

remained in service until 1973. The pit served as a sampler station for 

waste discharged from PUREX to the 216-A-6 and 216-A-30 Cribs 

via pipeline 200-E-113-PL. The 220A Sampler Pit housed an inline 

system that monitored the effluent for radionuclides. Waste carried by 

the pipeline that passed through the 220A Sampler Pit consisted of the 

following:  

 Steam condensate 

 Equipment disposal tunnel (Railroad Tunnel north of the water-

fillable doors) floor drainage  

 Water-fillable door drainage 

 Slug storage basin overflow water  

In 1959, low-level fission product seeped into the ground around the 

edges of the surface of the 220A Sampler Pit. The contamination was 

caused by moisture dripping from the vent pipe bonnet and resulted in 

the waste site UPR-200-E-19. 

Facility Description 

The 220A Proportional Sampler Pit is an underground pit located 

southeast of the 202A Building. 

 Dimensions: 13.5 ft wide, 8.5 ft long, 23.8 ft deep 

 Surface Area: 115 ft2 

 Material: reinforced concrete 

 Above ground concrete pad contains an instrument cabinet, 

exhaust inlet, manhole cover, and small exhaust stack  

Reference drawings:  

 H-2-56044 and H-2-55900 

Figure D-32. 220A Proportional Sampler Pit Scoping Summary (1 of 3) 

 



DOE/RL-2020-27, DRAFT A 
SEPTEMBER 2020 

 

 

D-124 

Scoping Summary: 220A Proportional Sampler Pit 

 

  

  

Surface of 220A Showing Instrument Cabinet, Exhaust Inlet, Manhole Cover, and 
Small Exhaust Stack (2019) 

220A with Posts and Chains (2016) 

220A Manhole Cover (2019) 

Figure D-32. 220A Proportional Sampler Pit Scoping Summary (2 of 3) 
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Scoping Summary: 220A Proportional Sampler Pit 

 

 

  

  

 
 

Map of 220A with Associated Waste Sites 

 

 

Cross Section of 220A (H-2-56044) 

Figure D-32. 220A Proportional Sampler Pit Scoping Summary (3 of 3) 
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Other Relevant Information 

This structure does not contain DWMUs. 

Applicable Regulatory Documents 

S&M of the 296A008 Stack is within the scope of the CERCLA 

removal actions as identified in Chapter D5 of this appendix. 

Characterization and Inventory 

The PUREX Deactivated End-State HA notes fixed radiological 

surface contamination for the 296A008 stack.  

A survey performed in 1997 on the inlet side of the White Room and 

HEPA filters found no detectable contamination.  

Current Conditions 

The four separate ventilation systems in the PUREX 202A Building 

were reduced to one flow scheme and one main exhaust stack, 

291A001, during the deactivation period.  

The powered exhaust/ventilation system associated with the 296A008 

stack was shut down on December 31, 1996. The 296A008 stack was 

physically isolated by capping and blanking. Stack effluent sample 

lines were also capped or isolated . The HEPA filter units, FH-V31-3 

and FH-V31-4, are isolated and may still be present. Deactivation 

activities for the areas served by this stack were completed on 

January 6, 1997. 

Operational History 

The 296A008 Stack exhausted filtered air from the P&O Gallery and 

the White Room to the atmosphere. 

The ventilation system in the 202A Building was made up of four 

systems. Ventilation System 1 serviced the Canyon and process cells. 

Ventilation System 2 serviced the areas of the building that were 

routinely occupied or entered by the work force. Ventilation System 3 

serviced areas considered uncontaminated or had the least potential 

for becoming contaminated. Ventilation System 4 serviced the 

PUREX laboratory and was largely independent of other building 

ventilation systems. 

The 296A008 Stack was part of Ventilation System 3. During 

operations, the stack filters were changed weekly and sent to the 

222S Building laboratory for counting to determine alpha and beta 

radioactivity.  

Facility Description  

The abovegrade freestanding 296A008 Stack is located near the 

northwest corner of the 202A Building. 

 Dimensions: 33.8 ft tall, 40 in. inside diameter 

 Material: carbon steel 

 Grade level concrete pad and footing, 7 ft wide, 7 ft long, 

2.7 ft deep 

 Two exhaust fans, EF-1 and EF-2, are attached near the base of 

296A008 

Reference drawings: 

 H-2-75932 and H-2-75933 

Figure D-33. 296A008 Stack Scoping Summary (1 of 3) 
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Ventilation 3 Schematic 296A008 Stack 

Figure D-33. 296A008 Stack Scoping Summary (2 of 3) 
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Scoping Summary: 296A008 Stack 

 

 

  

 

Side View of 296A008 (H-2-75932) 

Figure D-33. 296A008 Stack Scoping Summary (3 of 3) 
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E1 Introduction 1 

This appendix provides a high-level summary of the process followed to deactivate Plutonium Uranium 2 

Extraction (PUREX) and an overview of the as-left, post-deactivation facility conditions. Deactivation 3 

was the first phase of the “Facility Disposition Process” as described in Chapter 8 of Ecology et al., 1989, 4 

Hanford Federal Facility Agreement and Consent Order Action Plan. Deactivation was the phase  that 5 

performed flushing, removed, or isolated facility systems, spaces, and components to achieve facility 6 

stability for long-term surveillance and maintenance (S&M). Deactivation activities were completed in 7 

1998 to mitigate contamination migration, through the removal, stabilization, disposal, or excessing of 8 

major radioactive sources, dangerous chemicals, and waste. This included flushing and removal of 9 

dangerous waste constituents from the treatment, storage, and disposal vessels. Completion of these 10 

activities has established a safe and environmentally secure configuration suitable for a long-term S&M 11 

program until a final cleanup decision is made through the Comprehensive Environmental Response, 12 

Compensation, and Liability Act of 1980 process. 13 

E2 Facility Background and Mission 14 

The main purpose of the PUREX facility was to extract, purify, and concentrate plutonium, uranium, and 15 

neptunium contained in irradiated uranium fuel elements discharged from Hanford Site reactors. The 16 

chemical separation processes were based on removing the aluminum or zircaloy cladding, dissolving the 17 

exposed fuel, and conducting multiple purification operations on the resulting dissolved fuel solution. The 18 

fuel handling and dissolution processes were conducted in a batch-wise basis at the east end of PUREX 19 

Canyon Cells A through E. The solvent extraction processes were considered a continuous operation and 20 

were supported by Cells F through L. Supporting chemical process cells included R and U Cells, 21 

neptunium processing in Q Cell, and plutonium handling areas located in N Cell and the product removal 22 

room. 23 

Construction of the PUREX facility began in 1952 and the facility began operating in 1956. The operation 24 

was shut down in September 1972. The facility was maintained in wet standby until 1978, with process and 25 

support equipment operating on a regular basis. From 1978 to 1983, the facility progressed from wet 26 

standby through cold startup tests and in November 1983, resumed operations to recover plutonium from 27 

irradiated fuel. The PUREX facility was operational until 1988, when it was again shut down. The facility 28 

began transitioning into a cold standby in October 1990, and was placed in cold standby in September 1992. 29 

In December 1992, planning was initiated to change the status of the PUREX facility from cold standby to 30 

deactivation (or transition to shut down). Deactivation was completed in 1998 and the facility has been in 31 

S&M status since that time. 32 

E3 Facility Overview 33 

The PUREX facility, which consists of the main canyon building (202A), adjacent buildings, facilities, 34 

and PUREX Storage Tunnels #1 and #2, is illustrated in Figure E-1. The 202A building consists of the 35 

following three main structural components:  36 

 A thick-walled, heavily-shielded concrete portion called the canyon, which contains the former 37 

processing equipment 38 

 A section composed of three gallery levels parallel to and isolated from the canyon 39 

 A steel and transite annex to the north of the gallery section that houses offices, the laboratory, and a 40 

number of building service areas 41 
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Figure E-1. PUREX Facility Structures 2 
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The canyon area proper is a narrow structure that has the following dimensions: length: 306.3 m 1 

(1,005 ft), width: 9.3 m (30 ft 6 in.), and height: 31.7 m (104 ft). A total of 12.2 m (40 ft) of the structure 2 

is belowgrade. A year after original startup, the 10.9 m (36 ft) long east crane maintenance platform and a 3 

second primary crane were added.  4 

The canyon is subdivided into a single row of 12 process cells paralleled on the south side by a hot 5 

(radioactive) pipe trench and an air tunnel connected to the cells, which runs underneath the pipe trench. 6 

East of the canyon, a railroad spur enters the plant through a belowgrade tunnel.  7 

Figure E-2 is a perspective cutaway view of the PUREX 202A building. Figure E-3 illustrates a cross 8 

sectional view of the 202A building. Figure E-4 provides a partial plan view of 202A at the storage 9 

gallery level. Figure E-5 shows the canyon cells configuration. 10 

Two belowgrade storage tunnels containing failed contaminated equipment extend southward from the 11 

east end of the 202A building. PUREX Storage Tunnel #1, was stabilized in November 2017, by being 12 

filled with engineered grout, following a partial collapse in May 2017. In 2018, Storage Tunnel #2 was 13 

stabilized in 2018-2019 using a similar grouting methodology. 14 

Active systems remaining at PUREX are limited to the updated S&M phase electrical distribution for the 15 

exhaust ventilation, instrumentation monitoring systems, and fire detection/alarms systems in the 252AB 16 

Electrical Substation and the Surveillance and Monitoring Control System (SAMCONS) Instrument and 17 

Control (I&C) skid unit 217A. There are no operating processes in the PUREX facility. The facility is 18 

locked and entered annually to perform surveillance inspections. S&M activities are performed in 19 

accordance with the current S&M plan, DOE/RL-98-35, Surveillance and Maintenance Plan for the 20 

Plutonium-Uranium Extraction (PUREX) Facility. 21 

Based on the remaining inventory with reduced potential energy sources, all three main facility segments 22 

(i.e., 202A building, 202A building ventilation system, and Storage Tunnels #1 and #2) are categorized as 23 

Hazard Category 2 nuclear facilities. 24 

Table E-1 provides a list of all buildings or structures that collectively, at the time of deactivation, were 25 

considered the PUREX facility. Note: this list is not intended to reflect the scope of the RI/FS Work Plan. 26 

Figure E-1 shows the aerial photo of the PUREX facility compound and identifies the location of the 27 

below listed buildings. Figures E-2 through E-5 are provided for orientation purposes and include cut 28 

away views and canyon cell arrangements.29 
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Figure E-2. 202A Building Perspective Cutaway 2 
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Modified from: DOE/RL-2016-15, Engineering Evaluation/Cost Analysis for the PUREX Complex. 2 

Figure E-3. 202A Cross Section  3 
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Source: CP-14977, Plutonium Uranium Extraction Facility Documented Safety Analysis. 2 

Figure E-4. 202A Partial Plan at Storage Gallery Level  3 
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Source: CP-14977, Plutonium Uranium Extraction Facility Documented Safety Analysis. 2 

Figure E-5. 202A Cell Block and Vessel Location 3 
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Table E-1. PUREX Facility Structures 

Building ID Building Description/Components 

202A Main Canyon Building (including canyon, galleries, lab annex, PR dock, support areas) 

203A UNH Pump House, Storage Area, Control Room 

204A U Cell 

205A Silica Gel Facility - demolished 

206A Fractionator 

210A Drum Storage 

211A Liquid Chemical Tank Farm 

212A Fission Product Load-Out 

213A Fission Product Load-In/Maintenance Shop 

214A A/B/C/D PUREX Facility Warehouse 

217A SAMCON Unit 

218-E-14 Storage Tunnel #1 

218-E-15 Storage Tunnel #2 

221A Pipefitter Shop (radioactive materials storage area) 

225-EC Treated Effluent Disposal Facility Monitoring Building 

241-A-151 Shielded Valve Pit/Diversion Box 

241-A-201 Cooling Water Tank  

252A Switchgear/Transformer Station 

252AB Electrical Substation 

252AC Surveillance Lighting Electrical Substation 

271AB PUREX Office/Maintenance Facility 

276A R Cell 

281A Emergency Generator Facility - Removed 

291AE No. 4 Filter Building 

291A Exhaust Plenum, Fans, and Main Stack 

291AB Sample Shack 

291AC Instrument Shack 

291AD Ammonia Off-Gas Filter Building 

291AG Instrument Shack 

291AH Ammonia Off-Gas Sampler Building 

291AJ Instrument Shack 

291AK Air Tunnel Enclosure 

292AA PR Stack Sample House, PR Exhaust Sampling and Monitoring 

292AB Main Stack Building 

293A Dissolver Off-Gas Station 

294A Off-Gas Instrument Shack 

295A Ammonia Scrubber Distillate Sample Station 

295AA Steam Condensate Discharge Sample/Pump Station 
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Table E-1. PUREX Facility Structures 

Building ID Building Description/Components 

295AB Process Distillate Discharge Sample Station 

295AC Chemical Sewer Line Sample Station 

295AD Cooling Water Sample Station 

295AE Process Distillate Discharge Monitoring Station 

2701AB Badge House 

2711A Air Compressor Building  

2712 Pump House 

2714A Chemical Warehouse 

2901A Water Tower 

DBF1 and DBF2 291-A Deep-Bed Filters #1 and #2  

ID = identification 

PR = product removal 

PUREX = plutonium uranium extraction 

SAMCON = surveillance and monitoring control system 

 1 

E4 Deactivated State Descriptions 2 

In 1983, PUREX resumed operations to recover plutonium from spent fuel located in the 105KE and 3 

105KW fuel storage basins. The facility began transitioning into a cold standby posture in October 1990 4 

and was placed in cold standby in September 1992. In December 1992, planning was initiated for terminal 5 

cleanout operations to change the status of PUREX from cold standby to deactivation (i.e., transition to 6 

shut down). The terminal cleanout operations were faced with multiple technical challenges to disposition 7 

current to cold standby conditions including the following: 8 

 Plutonium bearing solutions isolated in two 5,000 gal canyon vessels 9 

 21,000 gal of organic solvent isolated in two tanks 10 

 Solutions remaining in process vessels 11 

 Waste treatment confined to selected Resource Conservation and Recovery Act of 1976 (RCRA) 12 

tanks U3, U4, and F18  13 

 Volumes of unneeded chemicals in inventory 14 

 Liquid discharges to steam condensate and cooling water cribs previously terminated (June 1992) 15 

 Selected chemical addition lines, steam, and water to canyon vessels previously isolated 16 

 50,000 gal of water remained in solvent extraction system equipment  17 

During planning for PUREX terminal cleanout and transition to deactivation, specific U.S. Department of 18 

Energy (DOE) orders, procedures, shut down objectives, or S&M/decontamination and decommissioning 19 

guidance criteria were not available. This transition was a first in kind for the Hanford Site. Technical 20 

guidance was provided in a draft DOE Order and other documents. 21 
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Deactivation is generally the first disposition phase following completion of a facility’s operational 1 

mission. Deactivation is the process of placing a facility in a stable and known condition to ensure 2 

adequate protection of the worker, public, and environment, thereby limiting the long-term cost of S&M. 3 

Deactivation typically does not include decontamination required for dismantlement (e.g., complete 4 

removal versus reduction of residual radioactive and hazardous materials).  5 

Deactivation objectives had to be developed and agreed upon by both responsible DOE divisions 6 

involved: DOE Office of Nuclear Material and Facility Stabilization (EM-60) and DOE Office of 7 

Environmental Restoration (EM-40). Also involved was the Washington State Department of Ecology 8 

(Ecology) due to the volumes of solutions declared as waste due to the inability to dispose of within 9 

90 days of receipt of the shutdown order. Extensive discussions were held with Ecology, 10 

U.S. Environmental Protection Agency (EPA) and Washington State Department of Health (WDOH) 11 

about permitting, emptying, flushing, and sampling the PUREX vessels containing solution.  12 

Deactivation objectives to transition from operational standby to fully deactivated condition suitable for 13 

long-term, minimum surveillance in a safe, environmentally sound, and cost-effective manner included 14 

the following: 15 

 Eliminate liquid waste discharged to the environment 16 

 Minimize waste generation 17 

 Reduce gaseous effluents discharged to the environment 18 

 Dispose of process solutions and flush vessels and piping 19 

 Ensure barriers are sufficient to prevent spread of contamination 20 

 Provide clear documentation of deactivated configuration 21 

 Complete disposal of chemical product inventories 22 

 Minimize future manpower intensive tasks  23 

 Preventive maintenance tasks 24 

 Instrumentation surveillance and calibrations 25 

 Reduced annual S&M from $40M to $50M to less than $5M per year 26 

 Use a 10-year planning horizon 27 

 Provide a “defense-in-depth” approach 28 

As deactivation planning commenced it became evident that a consistent, well-defined process that 29 

contains input from both DOE divisions must be developed. This not only ensures completion of the 30 

transition objectives, but provides details and finite decisions for PUREX operating staff to know what to 31 

do and when to stop. This process became known as the End Point Methodology.  32 

E4.1 End Point Methodology 33 

The End Point Methodology was a logical, top-down process that considered the identified transition 34 

objectives, the kinds or type of work required to achieve objectives, and the breakdown of the facility into 35 

spaces and systems that must be addressed. The end points were developed by knowledgeable facility 36 

staff in a hierarchical way, in successively more detailed levels, to the point of quantitative item-by-item 37 

end points suitable for developing engineering work plans and performing field work packages. 38 

Facility staff included representation by Plant Operations, Engineering, Radiological Control, Nuclear 39 

Safety, and Environmental disciplines. Both DOE and Ecology performed continuous reviews through the 40 
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development and process. WHC-SD-WM-TPP-053, PUREX Deactivation End Points, provides a detailed 1 

description of the process and the specific end points developed for PUREX deactivation.  2 

The deactivation planning team systematically broke down the facility into one of the three space 3 

categories. Case 1 Internal Space was assigned to facility spaces where access would be required to 4 

perform surveillance inspections and/or maintenance. Case 2 Internal Space was assigned to areas of the 5 

plant no future access would be required to monitor conditions and Case 3 Exterior Space was assigned to 6 

the facility exteriors, roofs, and outside areas of the compound. Each one of the three space categories 7 

contained systems that were either to be abandoned in place (Case 6), mothballed or layed-up with intent 8 

of future use (Case 5), or required to be operational to support S&M (Case 4). Each of the six cases were 9 

consistently screened by application of the task area attributes.  10 

Task areas were the consistent series of tasks that take the facility from its existing state, with hazards and 11 

conditions resulting from its lifetime of operation, to its deactivated state. For the PUREX deactivation, 12 

the following task areas were used throughout the end point development process. Note: Many of the 13 

activities described below overlap with other task area activities. The focus should be on why the activity 14 

was performed not which task area it falls under. 15 

TA-1: Hazards. The elimination or reduction of hazards, nuclear and nonnuclear, is a fundamental action 16 

to achieve defense-in-depth protection for the facility during the S&M phase. Elimination or reduction 17 

activities include removing, isolating, draining, and minimizing activities. Administrative reviews of 18 

known hazardous conditions (i.e., confined spaces) are also included in the task area. 19 

TA-2: Radiation Fields. The reduction, shielding, or isolation of radiation fields supports as low as 20 

reasonably achievable (ALARA) practices and protects both deactivation and S&M workers while 21 

performing activities throughout the facility. Activities associated with this task area include removal, 22 

shielding, documenting, and ensuring the proper radiological posting of remaining radiation fields. 23 

TA-3: Contamination. The removal, reduction, or isolation/containment of radioactive contamination to 24 

mitigate and prevent spreading; supports ALARA practices and protects both deactivation and S&M 25 

workers while performing activities throughout the facility. Activities associated with this task area 26 

include decontaminating, isolating, fixing, documentation, and ensuring the proper radiological posting of 27 

contaminated areas. 28 

TA-4: Waste. Compliance with regulations and requirements drive the removal and disposal of 29 

radioactive, dangerous, and mixed waste items from the plant. Task area activities generated by these 30 

regulations and waste minimization practices include removal, tank flushing, excessing, RCRA 31 

permitting, and waste disposal. 32 

TA-5: Isolate and Contain. Effective containment of the facility’s remaining hazards and protection from 33 

the environments is another fundamental action of the defense-in-depth approach. Task area activities 34 

include blanking, plugging, covering, removal, screening, and sealing of doors, windows, pipe 35 

penetrations, holes, drains, etc. 36 

TA-6: Monitor and Control. Monitoring and control is the final fundamental action of the defense-in-37 

depth approach to achieve a safe, stable facility suitable for long-term S&M. This task area provides the 38 

necessary activities required to support and minimize the cost, risk, and hazards involved with the future 39 

S&M of the facility. Examples are instrumentation, installation of windows in ancillary buildings, and 40 

providing surveillance lighting. 41 

TA-7: Refurbish or Install. Issues identified during the transition that must be completed to ensure a safe, 42 

sound, and stable facility are included under this task area. Activities include structural repairs, roof 43 
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sealing, and the modification of the facility ventilation system. A simple cost benefit analysis should be 1 

performed prior to including an activity under this task area. For example, the cost to repair a small 2 

ancillary building’s leaking roof may warrant demolition rather than repair. 3 

TA 8: Document and Label. This task area covers the documentation and labeling required for a specific 4 

space or system. Additional supporting documentation not included in the other task areas but is specific 5 

to the space or system is also included here. Documentation that is “global” to the project has been 6 

included as an Administrative End Point. 7 

Exhibit E-1 provides an example of the application of the end point process to the 206A Fractionator 8 

building. This building supported concentration of radioactively recovered nitric acid and is located on 9 

the north side of the PUREX Canyon building. The building was a Case 2 space not requiring internal 10 

access, contained multiple tanks, and piping systems. 11 

In total, the PUREX plant was broken down into 55 distinct geographical areas containing multiple 12 

spaces and systems. These areas were assigned to deactivation work teams to execute the developed end 13 

points. In total over 2,000 individual space or system end points were developed, executed, and confirmed 14 

closed by the incoming EM-40 contractor. PUREX deactivation was completed in 1998 and the facility 15 

has been in long-term S&M since. 16 

E4.2 Summary of Deactivated Conditions at PUREX 17 

The following is intended to provide information to describe, in general terms, what was performed 18 

during deactivation to establish the as-left condition of PUREX for the S&M period. Since 1998, S&M 19 

has been ongoing with relatively few observations/deficiencies requiring follow-up resolution. 20 

Removed accessible bulk radioactive and chemical source term including the following: 21 

 Plutonium bearing solutions 22 

 Irradiated fuel from dissolver cell floors and Sludge Storage Basin 23 

 Recycled contaminated nitric acid 24 

 Organic solvents 25 

 Plutonium oxide residues in N Cell equipment 26 

 Excessed nonradioactive cold chemicals 27 

Performed process system flushing and draining of system piping as follows: 28 

 Canyon Vessels. The process vessels in the canyon cells were flushed using a cascade approach that 29 

was agreed upon by both U.S. Department of Energy, Richland Operations Office (DOE-RL) and 30 

Ecology. A total of 15 separate flushing loops were designated for flushing (totaling 72 vessels). Flush 31 

solutions were cascaded from one vessel to the next within each loop. For each loop containing a vessel 32 

identified in DOE/RL-88-21, Hanford Facility Dangerous Waste Part A Permit Application, the 33 

PUREX Part A process screening samples were collected by PUREX Deactivation Engineering and 34 

analyzed by the PUREX laboratory during the course of flushing activities. Pending these sample 35 

results additional flushing would be required or RCRA protocol sampling was ready to be performed. 36 

The RCRA protocol samples were obtained and analyzed to confirm the flush solutions and any 37 

remaining tank heels did not designate as dangerous waste per WAC 173-303, “Dangerous Waste 38 

Regulations.” To meet commitments to the regulators, the samples were collected, handled, and 39 

analyzed according to SW-846, Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, 40 

Third Edition; Final Update V protocol. This process is described in WHC-SD-CP-PLN-027, Sampling 41 

& Analysis Plan for Plutonium Uranium Extraction (PUREX) Plant Canyon Vessel Flushing and 42 
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supporting document WHC-SD-EN-TI-283, Data Quality Objective for PUREX Deactivation Flushing. 1 

Copies of the RCRA protocol sample analysis were provided to DOE-RL, Ecology, and the 2 

deactivation end point files.  3 

Summaries obtained from D&D-33703, Data Quality Objectives Summary Report for 4 

Characterization of the PUREX Canyon, provides the PUREX tank systems analytical data (RCRA 5 

metals, pH, and total organic carbon) shown in Table E-2. Table E-3 provides a summary of PUREX 6 

tank systems analytical data (volatile organic compounds). 7 

 Aqueous Makeup Tanks, Miscellaneous Support Vessels, and Bulk Cold Chemical Tanks. The 8 

PUREX process used numerous nonradioactive or “Cold” chemicals. Bulk chemicals that remained 9 

were excessed, used for system flushing, or in some cases disposed of as part of the deactivation. 10 

A tank-by-tank, system-by-system approach was developed by the Process Engineering group and 11 

documented using work plans. These work plans were executed to ensure every tank and piping 12 

system were verified to have been drained and/or flushed to ensure any potential residues would be 13 

nondangerous waste. Verification of tank empty conditions and documentation used for flushing and 14 

draining are documented in the end point files. 15 

 Definition of Empty for PUREX Tanks and Process Vessels. Throughout the development and 16 

agreement of the vessel flushing process the definition of “Empty” was discussed. Empty on vessels 17 

with bottom drains were easily verified as empty. The inaccessible process vessels used either 18 

top-mounted remotely operated pumps or steam jets to transfer the solutions. For these vessels, empty 19 

was agreed upon to mean to the extent practical by the equipment design. Vessel heels remain, 20 

specifically those in the canyon cells, ranging from several liters to several hundred liters. As 21 

previously stated, any remaining solution in tank heels was sampled to ensure it did not designate as 22 

dangerous waste per WAC 173-303. 23 

As part of deactivation, documentation was collected or specifically developed and transferred to the 24 

S&M program. Information included the completed flushing work plans, RCRA sample analysis, 25 

flushing summaries, and documented end point closure specific to the individual tanks and vessels. 26 

 Defense-in-Depth and As-Left Conditions Including Radiological, Industrial, and Hazardous 27 

Materials. A major theme used during deactivation was known as defense-in-depth. As applied here, 28 

defense-in-depth involved three layers of protection: elimination of hazards, effective facility 29 

containment, and facility monitoring and control.  30 

Elimination of hazards broadly ranged from removing excess fuel rods and chemicals to deactivating 31 

the almost 50-year-old electrical distribution system to removing combustible materials to prevent a 32 

future fire hazard.  33 
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Table E-2. Summary of PUREX Tank Systems Analytical Data (RCRA Metals, pH, and TOC) 1 
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Table E-2. Summary of PUREX Tank Systems Analytical Data (RCRA Metals, pH, and TOC) 1 
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Table E-2. Summary of PUREX Tank Systems Analytical Data (RCRA Metals, pH, and TOC) 1 

 2 

References: D&D-33703, Data Quality Objectives Summary Report for Characterization of the PUREX Canyon.  3 
DOE/RL-88-21, Hanford Facility Dangerous Waste Part A Permit Application. 4 
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Table E-3. Summary of PUREX Tank Systems Analytical Data (Volatile Organic Compounds) 1 
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Table E-3. Summary of PUREX Tank Systems Analytical Data (Volatile Organic Compounds) 1 
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Table E-3. Summary of PUREX Tank Systems Analytical Data (Volatile organic compounds) 1 

 2 

References: D&D-33703, Data Quality Objectives Summary Report for Characterization of the PUREX Canyon.  3 
DOE/RL-88-21, Hanford Facility Dangerous Waste Part A Permit Application. 4 
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Effective facility containment ensured exterior and cross-cutting interior penetrations were sealed tight to 1 
prevent in leakage, between rooms contamination spread, or animal intrusion. Pipelines were blanked or 2 
sealed (e.g., floor drains, etc. were isolated in the “space” [think room] where they originated). A good 3 
example is the top floor of the aqueous makeup area had its floor drains plugged and either grouted or 4 
epoxied to show the surveillance worker any collection of rainwater or ponding if the roof leaked. 5 
Numerous materials were used to seal or isolate penetrations ranging from piping blanks to closed and 6 
locked valves. Other materials including grouts, room temperature vulcanizing silicone, spray foam, and 7 
tar backed tape foil tape were used to seal or contain low levels of contamination. A 10-year planning 8 
horizon was a criteria used in selection of the materials. Good engineering practices typically ensured 9 
materials met this criterion as a minimum. In some spaces, the polymeric barrier system was sprayed to 10 
contain asbestos insulation that was in poor shape. The polymeric barrier system was also used in some 11 
radiologically contaminated rooms to fix smearable contamination versus decontamination. 12 
Decontamination was typically not performed due to waste minimization of decontamination solutions, 13 
secondary waste generation, and future decontamination and decommissioning considerations. 14 

Facility monitoring and control focused on S&M of the as-left conditions and structures. Specific space 15 
assignment (Cases 1, 2, or 3) objectives incorporated S&M planning throughout the end point 16 
development process. Examples included installation of new surveillance lighting in the spaces that 17 
surveillance would be required. Other examples included installation of viewing windows in smaller 18 
building doors to allow S&M workers to quickly look inside of the building without unsealing doors. 19 
Selected areas of the plant required installation of monitoring for sumps. As part of the electrical system 20 
upgrade convenience electrical outlets were installed strategically in locations to allow for air samplers or 21 
temporary lighting. Specialized flex conduit and abovegrade chases were used for all electrical upgrades 22 
to quickly identify the new electrical system components versus the old isolated system.  23 

All active monitoring and control instrumentation are connected into a new remote computer-operated 24 
building known as SAMCONS. The SAMCONS I&C skid unit (217A), located south of the 25 
202A building, serves as the main data acquisition center for monitoring ventilation exhaust airflow data. 26 
This unit processes the status of key operating systems including exhaust fan and motor operating 27 
parameters, filter differential pressures, and damper positions. In addition, the SAMCONS unit provides 28 
automatic notification to key individuals of system alarms and failures, and remote readout and control 29 
capability for PUREX systems and components associated with the SAMCONS. 30 

S&M planning included the development of the surveillance routes, operating and monitoring procedures, 31 
equipment maintenance preventive maintenance (PM) requirements, and radiological survey plans. These 32 
were developed by the existing plant staff and reviewed by the S&M program representatives to ensure 33 
areas and spaces with the highest potential risks were inspected and monitored.  34 

E4.2.1 Ventilation and Remaining Operational Systems 35 

The following provides a description of the post deactivation operational systems that were transitioned to 36 
support the long term S&M of the PUREX facility. These systems were either a modification of the 37 
existing e.g. ventilation system or specific upgrades for the S&M phase. 38 

E4.2.1.1 Ventilation System 39 

The PUREX deactivation project reduced the four separate ventilation systems from their original facility 40 
operations configuration to one cascaded flow scheme, and the original 13 effluent exhaust points from 41 
the PUREX facility and storage tunnels were reduced to one main exhaust stack. Of the 177 operating 42 
supply and exhaust fans in the facility, only two main exhaust fans (one active and one on standby) 43 
continue to function. A third main exhaust fan has been abandoned in place. No supply fans are 44 
operational. Therefore, with the exception of the active portions of the 202A heating, ventilation, and air 45 
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conditioning (HVAC) system described here, all PUREX ventilation systems (including high-efficiency 1 

particulate air [HEPA] filters and stacks) are capped/isolated to prevent unintended releases to the 2 

atmosphere. 3 

HNF-SD-CP-CR-037, PUREX Heating, Ventilation, and Air Conditioning Consolidation Document, 4 

provides a more detailed description of the HVAC system in the deactivated PUREX facility. 5 

The 202A building ventilation system is an active system that provides a reduction in the release of 6 

hazardous material to the environment and the public. The building is maintained at a negative air 7 

pressure relative to the environment and exhaust air is filtered. The exhaust system has been determined 8 

to be a general-service feature and is not classified as a safety class system, safety system, or defense-in-9 

depth safety system. Requirements that drive the operation, sampling, and monitoring of the exhaust 10 

system are driven by applicable federal and WDOH requirements. 11 

The 202A building, including U and R Cells, is ventilated by cascading systems into the canyon 12 

ventilation system. A negative pressure will continue to be maintained inside the 202A building process 13 

canyon with the exhaust through the 61 m (200 ft) stack. Airflow through the canyon galleries is routed to 14 

the canyon. Openings were made in existing gallery rooms and closed ventilation duct systems so a 15 

cascade-type airflow supports the building exhaust ventilation system. The ventilation system continues 16 

to flow air from clean areas to progressively more contaminated areas.  17 

The supply fans for the 202A and 271AB annexes were shut down as part of the plant deactivation. 18 

Building ventilation air enters through the existing ventilation annex supply ducts into the pipe and 19 

operating gallery (P&O) gallery, sample gallery, and storage galleries. The main supply fans were 20 

disconnected and controlling dampers installed on the inlets. One of the 291A exhaust stack 2.4-kV 21 

motor-driven fans operates to draw air through the 202A building. One additional backup motor-driven 22 

fan is available should the first fan fail or otherwise be out of service. The exhaust flow rates for the 23 

modified ventilation system are in the nominal range of 30,000 to 45,000 cfm, which is about 15 percent 24 

of the original capacity. 25 

The air flows into the P&O gallery in the center of the building, flows through the White Room at the 26 

west end of the P&O gallery, and is routed to the canyon deck through the canyon lobby. The airflow into 27 

the sample gallery enters at the center of the gallery and is routed to the canyon craneway via the stairwell 28 

at the northeast end of the building. The airflow into the storage gallery enters the center of the gallery, 29 

cascades through the Q Cell PR room, and N Cell glovebox rooms, into the hot shop, and is connected 30 

into the air tunnel. Wherever possible, the engineered ventilation path cascades through portions of the 31 

existing ductwork and through as much of the building as possible. New ductwork and control louvers 32 

were installed to provide control and to maintain airflow, preventing contamination movement into the 33 

clean areas of the plant. 34 

The air flowing into the canyon from the P&O and sample galleries flows downward into the process 35 

cells in the spaces around the cover  blocks on the canyon deck. The air then flows into the air tunnel 36 

through air holes in the walls at the bottom of each cell, where it combines with the storage sample 37 

gallery level airflow. The air tunnel exhausts through an underground duct into Deep-Bed Filter #2, filter 38 

building 4, and the exhaust fans. The air tunnel then discharges through the 61 m (200 ft) main stack to 39 

the atmosphere.  40 

The major operating portions of the 202A building HVAC system that are currently active are Deep-Bed 41 

Filter #2, portions of filter bank # 4 (291-A-1 Stack HEPA filters in the 291AE building), 291A electric 42 

exhaust fans, air tunnels, and the 292AB building sampling instrumentation. Service areas, including the 43 
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process and canyon blower rooms, the compressor room, office areas, and aqueous makeup unit are not 1 

ventilated. All ventilation to the laboratory annex and process area has been shut down and isolated. 2 

The 291A main stack is of reinforced-concrete construction and rises 61 m (200 ft) abovegrade. The stack 3 

has a free-standing 2.1 m (7 ft) inner diameter stainless-steel liner. The top of the liner is covered to protect 4 

the annulus between the stack and the liner. The liquid condensate from the stack collects in catch tank 5 

216-A-TK2. The 291-A-1 stack is registered on the Hanford Site Air Operating Permit (AOP-00-05-006) 6 

with the WDOH and is approved by the EPA as a potential radionuclide emitter and as a major stack under 7 

40 CFR 61, “National Emissions Standards for Hazardous Air Pollutants,” Subpart H, “National Emission 8 

Standards for Emissions of Radionuclides Other Than Radon from Department of Energy Facilities,” and 9 

WAC 246-247, “Radiation Protection – Air Emissions.”  10 

The 291-A-1 stack is addressed in the Hanford Site Air Operating Permit in compliance with 40 CFR 70, 11 

“State Operating Permit Programs,” and WAC 173-401, “Operating Permit Regulations.” The Hanford 12 

Site Air Operating Permit is administered by Ecology. Ecology oversees criteria and toxic airborne 13 

emissions compliance and WDOH oversees radioactive airborne emissions compliance. 14 

Figure E-6 is from HNF-SD-CP-ISB-004, Plutonium Uranium Extraction (PUREX) End State Basis for 15 

Interim Operation (BIO) for Surveillance and Maintenance, and provides a sketch of the consolidated 16 

PUREX HVAC air flows. 17 

 18 

Source: HNF-SD-CP-ISB-004, Plutonium Uranium Extraction (PUREX) End State Basis for Interim Operation (BIO) for 19 
Surveillance and Maintenance. 20 

Figure E-6. PUREX HVAC Consolidation Flow Diagram 21 

E4.2.1.2 Electrical Systems  22 

During deactivation, the original electrical system used during chemical processing at PUREX was 23 

completely isolated and disconnected at the 252A substation. This was the outermost point where 24 
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electricity entered the compound. This point was selected to ensure all downstream distribution 1 

components were safely de-energized and that configuration of new active electrical system would be 2 

easily identifiable and documented. The two new electrical substations (252AB and 252AC) provide 3 

power to the PUREX facility during post-deactivation S&M. One substation (252AB) has 1,500 kVA of 4 

electrical power to each of two busses, which provide power to the following: 5 

 Operating and standby canyon exhaust fans 6 

 292AB stack monitoring building 7 

 291AE filter building 8 

 291-A-1 monitoring system 9 

 241-A-302A east tank farms monitoring station 10 

 SAMCONS I&C skid 11 

In addition, electric heat is provided to the 291AE and 292AB buildings to protect instrumentation during 12 

cold weather. Cooling is provided to the 292AB building during warm weather to prevent the 13 

instrumentation from overheating. 14 

The 252AC substation is powered from either of the two 1,500 kVA busses through a transfer switch and 15 

supplies 750 kVA of electrical power to dedicated surveillance lighting throughout the facility. 16 

To eliminate risk, minimize maintenance, and reduce confusion specialized flex conduit and abovegrade 17 

electrical chases were used for all electrical upgrades. No originally installed electrical systems were 18 

reused. This allows workers to quickly identify the new electrical system components versus the old 19 

isolated system. Throughout the buildings, convenience electrical outlets were installed to allow for future 20 

air samplers or temporary lighting.  21 

E4.2.1.3 Monitoring  22 

Effective monitoring is another defense-in-depth methodology implemented during deactivation. 23 

Parameters monitored include the following: 24 

 Exhaust fan control and operational status (running, shutdown, out of service, operating hours, supply 25 

voltage, and running current) 26 

 Exhaust fan and motor bearing temperatures 27 

 Exhaust HEPA filter differential pressure and number of filter sets on line in filter house No. 4, 28 

291AB building 29 

 Exhaust system flow damper control and fan inlet vortex damper position 30 

 Sample pump control and status 31 

 Area temperatures 32 

 Sump and catch tank levels 33 

 Electrical power distribution system monitoring 34 

 SAMCONS I&C skid (217A) temperature 35 

 SAMCONS uninterruptible power supply status 36 

 Individual instrument readouts, alarm setpoints, alarm, and operational status 37 
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The outputs of monitoring equipment and sensors are transmitted to the SAMCONS computer 1 

workstations where the signals are displayed, recorded, and monitored for out-of-specification conditions. 2 

If an abnormal condition is detected, the SAMCONS automatically generates alarms and effects 3 

operational interlocks to protect equipment from damage. 4 

In addition, the SAMCONS provides the following: 5 

 Automatic notification to key individuals via standard telephone network of selected system alarms 6 

and failures 7 

 Remote readout and control capability for PUREX systems and components associated with the 8 

SAMCONS 9 

 System operational and monitoring security, by use of password-protected security access 10 

E4.2.1.4 Surveillance 11 

Another aspect of effective monitoring includes performance of S&M. Surveillance ranges from the daily 12 

SAMCONS data collection and review to completion of the PUREX annual surveillance. Daily 13 

surveillance ensures equipment is operating correctly and allows for trending of changing conditions.  14 

The annual surveillance provides an in-depth look at the facility and inspects for evidence of the 15 

following: 16 

 Internal or external structural defects 17 

 Roof deterioration 18 

 Posting deficiencies 19 

 Contamination migration 20 

 Suspect hazardous materials 21 

 Hazardous conditions 22 

 Electrical hazards 23 

 Unidentified friable asbestos 24 

 Failed lights 25 

 Unlocked doors 26 

 Water leaks 27 

 Excess combustibles 28 

 Ground subsidence 29 

 Inadequate housekeeping 30 

 Occupational hazards 31 

 Unidentified or unlabeled containers 32 

 Animal intrusion  33 

Observations documented from annual surveillance’s include peeling paint, stains on floors from past 34 

chemical spills, chemical residues, falling ceiling tiles, bird intrusion, water intrusion, asbestos 35 

degradation, and localized contamination spreads. 36 

The maintenance side of S&M includes performance of corrective maintenance along with PMs. 37 
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PMs are performed based on manufactures recommendations and include: 1 

 Inspect and lubrication of the canyon exhaust fans 2 

 Calibration of equipment used in control and monitoring of the canyon exhaust fans 3 

 HEPA filter testing and change outs 4 

 Stack monitoring equipment calibration 5 

 Cold weather protection 6 

 Sump and catch tank equipment calibrations 7 

An example of corrective maintenance includes the 2002 installation of a 50-year metal roof on the 8 

202A Canyon.  9 

Since the facility was placed into S&M, in 2002 a new 50-year seamless metal roof was placed over the 10 

202A Canyon (HNF-11698, PUREX Roof Collapse Accident Analysis). Conditions inside the 11 

202A facility have been relatively stable since deactivation with minor exceptions. The only major event 12 

since deactivation was the collapse of the Storage Tunnel #1 due to failure of its structural timbers. 13 

E5 Inventories and Hazardous Materials Summary 14 

This chapter provides consolidated information on known nuclear materials inventory and as-left 15 

hazardous materials for consistent use going forward the facility disposition process.  16 

E5.1 Radioactive Material Inventory Remaining in PUREX 17 

The PUREX deactivation project removed, reduced, or stabilized the major radioactive sources and waste 18 

within the PUREX facility. Radiological contamination throughout the PUREX facility consists of 19 

uranium, plutonium, other transuranic elements, and/or mixed fission products. The conservatisms used in 20 

developing the plutonium and americium inventory bounds any other transuranic elements 21 

(e.g., neptunium) that may be present. The radioactive material inventory remaining at the end of 22 

deactivation is primarily in the form of contaminated equipment and surfaces (primarily within the 23 

processing cells), dust and debris, with some remaining plutonium and oxide dust stabilized in 24 

gloveboxes. Estimates of the remaining inventory are documented in HNF-2545, Plutonium Uranium 25 

Extraction Facility (PUREX) Plutonium and Fission Product Residual Estimates, and further refined in 26 

CP-14977, Plutonium Uranium Extraction Facility Documented Safety Analysis. Table E-4 summarizes 27 

the PUREX facility compounds inventory in grams, decayed to January 2018. The inventory is further 28 

broken down by location in Appendix C of CP-14977. 29 

Table E-4. PUREX Facility Inventory, January 2018 

Isotope 

202A 

 (g) 

Deep-Bed 

Filters (g) 

Tunnel #2 

202A Items (g) 

Tunnel #2 

324 Items (g) 

Total  

(g) 

238-Pu 9 0 23 0 32 

239-Pu 11,621 338 4,348 21 16,332 

240-Pu 1,822 53 508 3 2,382 

241-Pu 32 1 39 0 72 

242-Pu 38 1 0 0 39 
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Table E-4. PUREX Facility Inventory, January 2018 

Isotope 

202A 

 (g) 

Deep-Bed 

Filters (g) 

Tunnel #2 

202A Items (g) 

Tunnel #2 

324 Items (g) 

Total  

(g) 

241-Am 347 10 55 0 412 

90-Sr 43 4 65 711 823 

137-Cs 83 7 129 1,365 1,585 

Total 

Plutonium 
13,521 393 4,918 

25 
18,857 

Total  

137-Cs/90-Sr 

126 11 194 2,076 2,408 

Total 13,994 414 5,167 2,102 21,677 

Adapted from: CP-14977, Plutonium Uranium Extraction Facility Documented Safety Analysis. 

Note: slight differences between the Totals and the sum of the isotopes is due to rounding error. 

 1 

As part of the hazards assessment and categorization process, an estimate of the total remaining 2 

radioactive material within the PUREX facility was performed. This estimate was based on the best 3 

available data, process knowledge, and experience. The high-end estimates are considered conservative 4 

and bounding, based on the data available. Table E-5 provides a summary of the PUREX facility 5 

inventory, as measured and estimated during the PUREX deactivation project specific to the 6 

202A Canyon decayed to January 2018. 7 

Table E-5. 202A Inventory, January 2018 

Isotope 

L Cell 

(g) 

N Cell 

(g) 

Product 

Removal 

Room 

(g) 

White 

Room 

(g) 

202A 

Remainder 

(g) 

202A Total  

(g) 

238-Pu 3 1 1 0 3 9 

239-Pu 3,863 1,610 1,207 435 4,507 11,621 

240-Pu 613 258 188 66 696 1,822 

241-Pu 11 4 3 1 12 32 

242-Pu 13 5 4 1 15 38 

241-Am 116 48 36 13 134 347 

90-Sr 0 0 0 0 43 43 

137-Cs 0 0 0 0 83 83 

Total 

Plutonium 4,502 1,879 1,403 503 5,234 13,521 
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Table E-5. 202A Inventory, January 2018 

Isotope 

L Cell 

(g) 

N Cell 

(g) 

Product 

Removal 

Room 

(g) 

White 

Room 

(g) 

202A 

Remainder 

(g) 

202A Total  

(g) 

Total  

137-Cs/90-Sr 0 0 0 0 126 126 

Total 4,619 1,927 1,439 516 5,494 13,994 

Adapted from: CP-14977, Plutonium Uranium Extraction Facility Documented Safety Analysis. 

Note: slight differences between the totals and the sum of the isotopes is due to rounding error.. 

 1 

Table E-6 provides a listing of the estimated and measured plutonium and mixed fission products at each 2 

location. 3 

Table E-6. Radiological Inventory in Deactivated PUREX 

Location 

Measurable Plutonium Estimated Plutonium Mixed Fission Products 

Grams Form Grams Form Curies Form 

A Cell N/A N/A 100 to 700 Dust, debris, 

sludge, spills 

20 (90-Sr) 

30 (137-Cs) 

Debris, sludge, 

absorbed spills 

B Cell N/A N/A 100 to 700 Dust, debris, 

sludge, spills 

20 (90-Sr) 

30 (137-Cs) 

Debris, sludge, 

absorbed spills 

C Cell N/A N/A 100 to 700 Dust, debris, 

sludge, spills 

20 (90-Sr) 

30 (137-Cs) 

Debris, sludge, 

absorbed spills 

D Cell N/A N/A 300 to 1,200 Dust, debris, 

sludge, spills 

20 (90-Sr) 

30 (137-Cs) 

Debris, sludge, 

absorbed spills 

E Cell—skip 400 Debris, 

sludge, spills 

N/A N/A N/A N/A 

E Cell  

(excluding skip) 

N/A N/A 200 to 800 Dust, debris, 

sludge, spills 

20 (90-Sr) 

30 (137-Cs) 

Debris, sludge, 

absorbed spills 

H Cell N/A N/A 50 to 400 Dust, debris, 

sludge, spills 

20 (90-Sr) 

30 (137-Cs) 

Debris, sludge, 

absorbed spills 

J Cell (J5A) N/A N/A 30 to 100 Dust, debris, 

sludge, spills 

<0.1 (90-Sr) 

<0.1 (137-Cs) 

Debris, sludge, 

absorbed spills 

J Cell  

(excluding J5A) 

N/A N/A 50 to 200 Dust, debris, 

sludge, spills 

<0.1 (90-Sr) 

<0.1 (137-Cs) 

Debris, sludge, 

absorbed spills 

F Cell N/A N/A Negligible N/A 100 (90-Sr) 

100 (137-Cs) 

Debris, sludge, 

absorbed spills 

G Cell N/A N/A Negligible N/A 0.1 to 1 Debris, sludge, 

absorbed spills 

K Cell N/A N/A Negligible N/A <0.1 (90-Sr) 

<0.1 (137-Cs) 

Debris, sludge, 

absorbed spills 

L Cell 3,896 N/A N/A N/A <0.1 (90-Sr) 

<0.1 (137-Cs) 

Debris, sludge, 

absorbed spills 
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Table E-6. Radiological Inventory in Deactivated PUREX 

Location 

Measurable Plutonium Estimated Plutonium Mixed Fission Products 

Grams Form Grams Form Curies Form 

M Cell N/A N/A Negligible Decontamination 

work residues 

0.1 to 1 Debris, sludge, 

absorbed spills 

N Cell 1,643 Fixed with 

PBS 

N/A N/A N/A N/A 

PR room 1,199 Fixed with 

PBS 

N/A N/A N/A N/A 

Q Cell N/A N/A Negligible N/A N/A N/A 

White room N/A N/A 50 to 500 Pu fixed under 

multiple coats of paint 

N/A N/A 

R Cell N/A N/A Negligible N/A 0.1 to 1 Debris, sludge, 

absorbed spills 

Deep-Bed 

Filter #1 

N/A N/A 100 to 200 Pu trapped in glass 

fiber matrix along 

with traces of TBP, 

dirt, debris, and 

ammonia nitrate 

250,000 μCi  

241-Am 

20-200 

137-Cs/90-Sr 

241-Am trapped 

in fiber  

137-Cs/90-Sr 

trapped in fiber 

Deep-Bed 

Filter #2 

N/A N/A 100 to 200 Pu trapped in glass 

fiber matrix along 

with traces of TBP, 

dirt, debris, and 

ammonia nitrate 

250,000 μCi 2 

41-Am 

20-200 

137-Cs/90-Sr 

241-Am trapped 

in fiber  

137-Cs/90-Sr 

trapped in fiber 

Adapted from: HNF-2545, Plutonium Uranium Extraction Facility (PUREX) Plutonium and Fission Product Residual 

Estimates. 

N/A = not applicable 

PBS = polymer barrier system 

 

 1 

E5.2 Hazardous Chemical and Toxic Material Inventory Remaining in PUREX 2 

Former process solution and stocks of other unused solutions and dry chemicals were removed as part of 3 

deactivation. Only residual quantities of chemicals remain in the tanks, vessels, and piping systems that 4 

were pumped, emptied, and/or flushed during deactivation. A summary of the remaining inventory of 5 

hazardous materials and their location within PUREX is provided in Exhibit E-2.  6 

E6 Summary 7 

Deactivation activities were completed 1998 and the facility placed in long-term S&M. The efforts by the 8 

PUREX staff to mitigate contamination migration, through the removal, stabilization, disposal, or 9 

excessing of major radioactive sources, dangerous chemicals, and waste ensured a safe and 10 

environmentally secure configuration suitable for a long-term S&M program. The future risk of PUREX 11 

should focus on site worker risk mitigation and understanding the life expectancy of the aging facility 12 

construction materials versus any trace residual chemicals or inaccessible radioactive material that 13 

remains.  14 
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Application of the End Point Process to the 206-A Fractionator Building 
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Hazardous Material Remaining at the PUREX Facility 
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HAZARDOUS MATERIAL REMAINING 

AT THE PUREX FACILITY 

The information for this appendix was taken directly from the submittal to document closure of the end 
point described as, "Remaining Hazardous Substances/Dangerous Waste Documentation," per the 
PUREX End Points Document, WHC-SD-WM-TPP-053. 

HAZARDOUS MATERIAL REMAINING AT THE PUREX FACILITY 
: 

i. . Location(*) ·· .. · .Material descrfotion·•·· 
. 

• 
; .. Quantify/state .. 

GENERAL Lead as a solid component, such as paint, 
light bulb contacts, washers affixing 
transite, sanitary water line joints packed 
with lead mesh; steam, air, and water safety 
relief valve seals; components of control 
panels all abandoned in place and stable 
during surveillance and maintenance 
(S&M). 

Zinc used in galvanized piping; zinc, silver, 
and lead contacts are used in the electrical 
system. Lead and zinc were used as 
soldering in the electrical and plumbing 
systems. All stable during S&M.

Mercury in thermostats and in electronic 
switches (i.e., electronic switches) 
throughout 202-A. Mercury vapor lights 
were also used for exterior lighting. 

Asbestos abandoned throughout the plant as 
a solid component such as in transite siding, 
utility line insulation, and gasket material. 
Asbestos is especially notable in 206-A and 
293-A. Refer to Asbestos Assessment for
additional descriptions of asbestos
remaining at the Plutonium-Uranium
Extraction (PUREX) Facility.

Unknown organic in liquid films, greases, 
and solid residues in bearings and 
gearboxes throughout the plant. Stable 
during S&M period. 

Leaks of small amounts of chemicals to the 
floors during operations and S&M. 

Undetermined quantities of polychlorinated 
biphenyls (PCB) exist in transformers, 
ballasts, and lubricants/gear oil once used 
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HAZARDOUS MATERIAL REMAINING AT THE PUREX FACILITY 

Loc�tion(*) 
<, ' Material description Quantity/state ' 

throughout the plant. 
151 DIVERSION BOX Per the Double-Shell Tank System Part B 

Permit Application, DOE/RL-90-39 (DST), 
the diversion box is permitted to provide 
containment for leaks in transfer lines. 
Leaks have potential for containing 
hazardous waste constituents. See DST 
Part B Permit Application for additional 
infom1ation. The diversion box's final 
operational and regulatory status may 
change at DST Part B Permit Application 
discretion. 

151 DIVERSION BOX Per the DST Part B Permit Application, the 
EQUIPMENT diversion box is permitted to provide 

containment for leaks in transfer lines. 
241-A-151 Diversion Box Leaks have potential for containing 
Equipment (Transfer hazardous waste constituents. See the DST 
Lines) Part B Permit Application for additional 

information. The diversion box's final 
operational and regulatory status may 
change at DST Part B Permit Application 
discretion. 

151 DIVERSION BOX Per the DST Part B Permit Application, the Heel Volume: 330 gallons 
EQUIPMENT catch tank is permitted for hazardous waste Final solution analysis: 
241-A-151 Diversion Box storage. See the DST Part B Permit pH: 11.432 
Equipment Application for additional information. The Cd: 1.02 ppm 
(241-A-302A Catch Tank) tank's final operational and regulatory Cr: 0.245 ppm 

status may change at DST Part B Permit 
Application discretion. 

202-A FACILITY See "General" Section on this list for 
EXTERIOR description of remaining material. 
291-AK
202-A FACILITY See "General" Section on this list for 
EXTERIOR description of remaining material. 
West PRV
202-A FACILITY See "General" Section on this list for 
EXTERIOR description of remaining material. 
202-A PUMP/TRAP PITS See "General" Section on this list for 

description of remaining material. 
202-A PUMP/TRAP PITS See "General" Section on this list for 
EQUIPMENT description of remaining material. 
203-A CONTROL ROOM See "General" Section on this list for 
AND PUMPHOUSE description of remaining material. 
203-A CONTROL ROOM All tanks in the 203-A area have been Trace amounts to none. 
AND PUMPHOUSE flushed and emptied to a minimum heel and 
EQUIPMENT their associated piping drained. However, 

there may exist the potential for residual 
nitric acid in these areas. Vessels located in 
203-A are listed in the PUREX Plant 
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HAZARDOUS MATERIAL REMAINING AT THE PUREX FACILITY 

Location(*) 
. . . · 

• Ma�rialjiescriptfori ·· .· . ··.·. ·•••··Quantity/state
. .  · 

.. . · 
·· . 

Vessel Table in the Part A Form. 
203-A DIKED AREA All tanks in the 203-A area have been Trace amounts to none. 

flushed and emptied to a minimum heel and 
their associated piping drained. However, 
there may exist the potential for residual 
nitric acid in these areas. Vessels located in 
203-A are listed in the PUREX Plant
Vessel Table in the Part A Form.

203-A TRUCK PAD See "General" Section on this list for 
description of remaining material. 

203-A TRUCK PAD All tanks in the 203-A area have been Trace amounts to none. 
PIPING flushed and emptied to a minimum heel and 

their associated piping drained. However, 
there may exist the potential for residual 
nitric acid in these areas. 

206-A FRACTIONATOR Asbestos Large amount of friable 
inside fractionator building. 

FRACTION ATOR See "General" Section on this list for 
EQUIPMENT description of remaining material. 
FRACTIONATOR See "General" Section on this list for 
INSTRUMENT SHACKS description ofremaining material. 
1&2 
FRACTIONATOR See "General" Section on this list for 
EXTERIOR description of remaining material. 
211-A All tanks in the 211-A area have been 

flushed and emptied to a minimum heel and 
their associated piping drained. However, 
there may exist the potential for residual 
nitric acid, sulfuric acid, KOH, NOH, TBP, 
NPH, AFAN and ANN in these areas. 
Vessels located in 211-A are listed in the 
PUREX Plant Vessel Table in the Part A 
Form. 

211-A EXTERIOR See "General" Section on this list for 
description of remaining material. 

211-A EXTERIOR All tanks in the 211-A area have been 
PIPING flushed and emptied to a minimum heel and 

their associated piping drained. However, 
there may exist the potential for residual 
nitric acid, sulfuric acid, KOH, NOH, TBP, 
NPH, AF AN and ANN in these areas. 

212-A Fission Product Load Out Station Lead Quantity unknown 
Shielding around piping 

212-A EXTERIOR See "General" Section on this list for 
description of remaining material. 

213-A See "General" Section on this list for 
description of remaining material. 

213-A EXTERIOR See "General" Section on this list for 
description of remaining material. 
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HAZARDOUS MATERIAL REMAINING AT THE PUREX FACILITY 
I, • Location(*} ·;; ; 

' .

· ··•••• . . Material'<les¢ci.ptiori< Quantity/state ·. . . · ·. 

214-A/B/C/D See "General" Section on this list for 
description of remaining material. 

216-A SPUD CELLAR Lead Shielding Wrapped around pipe (18"x -1 O kg (22 lb )/Solid
24"x 1/8") 

216-A-42 DIVERSION See "General" Section on this list for 
BASIN description ofremaining material. 

216-A-42A PUMP See "General" Section on this list for 
STATION descnpt10n of remaining material. 

216-A-42B VALVE BOX See "General" Section on this list for 
description of remaining material. 

216-A-42C VALVE BOX See "General" Section on this list for 

description ofremaining material. 

216-A-42D DIVERSION See "General" Section on this list for 
BOX description of remaining material. 

216-A-42E DIVERSION See "General" Section on this list for 
BOX description of remaining material. 

291-A STEAM TURBINE See "General" Section on this list for 

description of remaining material. 

291-A EXHAUST FAN See "General" Section on this list for 
PAD description of remaining material. 

291-AD See "General" Section on this list for 
description ofremaining material. 

291-AD MONITORING See "General" Section on this list for 
EQUIPMENT description of remaining material. 
291-AE See "General" Section on this list for 

description of remaining material. 
291-AE FILTERS See "General" Section on this list for 

description of remaining material. 
291-AE EXTERIOR See "General" Section on this list for 

description of remaining material. 
291-AH See "General" Section on this list for 

description ofremaining material. 
291-AH MONITORING See "General" Section on this list for 
EQUIPMENT description of remaining material. 
292-AB Lead Shielding -113.7 kg (250 lb)/Solid

-102.4 kg (225 lb )/Solid
PING Monitor 

MFRAM Monitor 
292-AB EXTERIOR See "General" Section on this list for 

description of remaining material. 
293-A Dissolver Off-Gas Station Large amount of friable 

Asbestos inside building 

Lead: 2 (3 50 lb) lead shielding pigs 318 .2 kg (700 lb )/Solid 

Basement 

273 kg ( 600 lb )/Solid (2) 300 lb lead shielding pigs encased by 
one layer of stainless steel
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HAZARDOUS MATERIAL REMAINING AT THE PUREX FACILITY 

•. Location(*} ·•.• Material description • Quantity/state 
. ·  

( 1) 100 lb lead beta cam 45.5 kg (100 lb)/Solid 
293-A EQUIPMENT See "General" Section on this list for 

description of remaining material. 
294-A See "General" Section on this list for 

description of remaining material. 
294-A SYSTEMS See "General" Section on this list for 

description of remaining material. 
2701-AB BADGEHOUSE See "General" Section on this list for 

description ofremaining material. 
2701-AB BADGEHOUSE See "General" Section on this list for 
EXTERIOR description of remaining material. 
2709-A Building has been removed from 

compound. 
2711-A and 2712-A See "General" Section on this list for 

description of remaining material. 
2711-A and 2712-A See "General" Section on this list for 
EQUIPMENT description of remaining material. 
2714-A See "General" Section on this list for 

description of remaining material. 
2714-U SHED See "General" Section on this list for 

description of remaining material. 

2714-U EXTERIOR See "General" Section on this list for 
description of remaining material. 

AQUEOUS MAKEUP Lead washers affixing transite. Vessels Throughout building exterior 
ROOMS (AMU) AND located in AMU are listed in the PUREX 
ANNEX EXTERIOR Plant Vessel Table in the Part A Form. 
AMU See "General" Section on this list for 

description ofremaining material. 
AMU ELEV ATOR See "General" Section on this list for 

description ofremaining material. 
AMU 4TH FLOOR See "General" Section on this list for 

description ofremaining material. 
295-A ASD SHACK See "General" Section on this list for 

description of remaining material. 
ASD SYSTEM See "General" Section on this list for 

description of remaining material. 
ASD CAISSON See "General" Section on this list for 

description of remaining material. 
ASD VAL VE PIT See "General" Section on this list for 

description ofremaining material. 
CANYON EAST CRANE See "General" Section on this list for 

description of remaining material. 
CANYON SLAVE See "General" Section on this list for 
CRANE description ofremaining material. 
CANYON WEST CRANE See "General" Section on this list for 

description of remaining material. 
CANYON POOL CELL Lead counterweights, wrapped in a bundle, 40 l kg ( �885 lb )/Solid 
AND SLUG STORAGE are on the south end of a lifting yolk Approximately 30 lead 
BASIN located on a rack in the slug storage basin. counterweights (2"x3 "xl2") 
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HAZARDOUS MATERIAL REMAINING AT THE PUREX FACILITY 

Location(*) Material description Quantity/state 

CANYON C CELL DECK See "General" Section on this list for 
ACCESS AIRLOCK description ofremaining material. 

CANYON F CELL DECK Lead in viewing window. Unlmown quantity 
VIEWING WINDOW 
CANYON/ A-CELL Ag in Silver Reactor Unknown quantity: Full 

charge is 250 lb AgNO3 (670 
g-mol Ag)

Dissolver moderator lining: cadmium ~43 kg (~94.6 lb) 

Dissolver thermowells: mercury ~38 kg (~83.6 lb)/Liquid 

Lead counterweights 89 kg (195.9 lb)/Solid 

CANYON/B-CELL Ag in Silver Reactor Unknown quantity: Full 
charge is 250 lb AgNO3 (670 
g-mol Ag)

Dissolver moderator lining: cadmium ~43 kg (~94.6 lb) 

Dissolver thermowells: mercury ~38 kg (~83.6 lb)/Liquid 

Lead counterweights 167 kg (367 .3 lb )/Solid 

CANYON/C-CELL Ag in Silver Reactor Unknown quantity: Full 
charge is 250 lb AgNO3 (670 
g-mol Ag)

Dissolver lining: cadmium ~43 kg ( ~94.6 lb) 

Dissolver thermowells: mercury ~38 kg (83.6 lb)/Liquid 

Lead counterweights 111.9 kg (246.2 lb )/Solid 
CANYON/D-CELL Lead counterweights 24.1 kg (53 lb)/Solid 

Vessels located in Cell D are listed in the 
PUREX Plant Vessel Table in the Part A 
Form. 

CANYON/E-CELL Lead counterweight, Jumpers. 254.3 kg (559.5 lb)/Solid 
Vessels located in Cell E are listed in the 410.1 kg (902.2 lb)/Solid 
PUREX Plant Vessel Table in the Part A 
Form 

CANYON/F-CELL Lead counterweights, Shielding 1133.6 kg (2494 lb)/Solid 
Vessels located in Cell F are listed in the 536.4 kg (1180 lb )/Solid 
PUREX Plant Vessel Table in the Part A 
Form. 

A steel open top skid containing concrete Trace amounts throughout E 
chips from the floor of E Cell is stored in F Cell floor 
Cell. The solid mixed waste in the canyon 
could consist of contaminated discarded 
canyon process equipment, jumpers ( or 
isolated components thereof) or other 
material from the various onsite sources. 
Chromium in floor debris: concrete solids 
contaminated with solutions from E Cell 
process. 

CANYON/G-CELL Lead counterweights, Jumpers 531.8 kg (1170 lb)/Solid 
Vessels located in Cell G are listed in the 90.9 kg (200 lb)/Solid 
PUREX Plant Vessel Table in the Part A 
Form. 
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HAZARDOUS MATERIAL REMAINING AT THE PUREX FACILITY 
•\ ··· tocatfon(*)

· . .

> Material�escrfotfon •. Quantity/state 
.. ·.·. 

' . .  ··•

Potential PCBs in pulsar lubricant Unknown quantity: once 
used for lubrication 

CANYON/H-CELL Lead counterweights 303.2 kg (664.9 lb)/Solid 
Vessels located in Cell H are listed in the 
PUREX Plant Vessel Table in the Part A 
Form. 
Potential PCBs in pulsar lubricant Unknown quantity: once 

used for lubrication 
CANYON/I-CELL Lead counterweights, Jumpers 779 kg (1713. 7 lb )/Solid 

Vessels located in Cell J are listed in the 259.3 kg (570.5 lb)/Solid 
PUREX Plant Vessel Table in the Part A 
Form. 
Cadmium: 4 Neutron monitor pigs 23.6 kg (52 lb) total/Solid 
(1 from J4, 3 from J6) 
Potential PCBs in pulsar lubricant Unknown quantity: once 

used for lubrication 
CANYON/K-CELL Lead counterweights, Shielding, Jumpers 254.3 kg (559.5 lb)/Solid 

Vessels located in Cell K are listed in the 32.1 kg (70.6 lb)/Solid 
PUREX Plant Vessel Table in the Part A 45.5 kg (100 lb)/Solid 
Form. 
Potential PCBs in pulsar lubricant Unlmown quantity: once 

used for lubrication 

CANYON/L-CELL Lead counterweights 310.1 kg (682.3 lb)/Solid 
Vessels located in Cell L are listed in the 
PUREX Plant Vessel Table in the Part A 
Form 

CANYON DECK Lead sheets on deck: (2) 2'x4'xi/16" 13. 7 kg (30 lb )/Solid
CANYON LOBBY See "General" Section on this list for 

description of remaining material. 
CHANGE ROOMS See "General" Section on this list for 

description of remaining material. 
COMPRESSOR ROOM See "General" Section on this list for 

description of remaining material. 
COMPRESSOR ROOM See "General" Section on this list for 
PROCESS AND description of remaining material. 
INSTRUMENT AIR 
CONTROL ROOMS, See "General" Section on this list for 
OFFICES AND description of remaining material. 
MAINTENANCE SHOPS 
HEAD END, CENTRAL, See "General" Section on this list for 
POWER CONTROL description of remaining material. 
ROOMS AND OFFICES 

HEAD END, CENTRAL, See "General" Section on this list for 
POWER CONTROL description of remaining material. 
ROOMS AND OFFICE 
LIGHTING 
271-AB See "General" Section on this list for 

description of remaining material. 
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HAZARDOUS MATERIAL REMAINING AT THE PUREX FACILITY 

Location(*) Material description Quantity/state 

271-AB LIGHTING See "General" Section on this list for 
description ofremaining material. 

MAINTENANCE SHOPS See "General" Section on this list for 
description of remaining material. 

SWP LOBBY See "General" Section on this list for 
description of remaining material. 

29'i-Ar rsT. SH ArK See "General" Section on this list for 
description of remaining material. 

CSL SYSTEM See "General" Section on this list for 
description of remaining material. 

CSL CAISSON S See "General" Section on this list for 
description ofremaining material. 

295-AD CWL SHACK See "General" Section on this list for 
description of remaining material. 

CWL SYSTEM See "General" Section on this list for 
description of remaining material. 

CWL CAISSON See "General" Section on this list for 
description of remaining material. 

CWL PIT Lead counterweight. 2.3 kg (5 lb)/Solid 
EAST MEZZANINE Residual hydraulic oil in pneumatic system Quantity unlmown. 
AND CANYON lines. 
SUPPORT ROOMS 
EAST SWITCH GEAR See "General" Section on this list for 
ROOM description of remaining material. 

HOT SHOP See "General" Section on this list for 
description ofremaining material. 

LAB CENTER See "General" Section on this list for 
CORRIDOR AND description of remaining material. 
CHANGE/LUNCH 
ROOMS 

LAB HV AC ROOM Lead Shielding: 2.5 kg (5.5 lb)/Solid 
6 lead sheets (6"xl8"xl/8") 

LAB HVAC See "General" Section on this list for 
EQUIPMENT description of remaining material. 
LAB ICP FILTER See "General" Section on this list for 

description of remaining material. 
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HAZARDOUS MATERIAL REMAINING AT THE PUREX FACILITY 
.. ·. Location(*) .· . ' '. >Materialdescription ···•·.· 

.. 

. Quantity/state • 

. · ...• .
. 

LABS Decon Room ( under hood 31): 
7 lead bricks (25 lb each) 79.5 kg (175 lb)/solid 
2 lead sheets (12"xl2"xl/4") 13.4 kg (29.4 lb)/solid 

Outside Lab 5 in Corridor in Door 4: 
2 lead sheets (12"xl2"xl/8") 7.4 kg (14.7 lb)/solid 
2 lead sheets (6"x14"xl /8") 3.9 kg (8.6 lb)/solid 

Outside Lab 5 in Corridor in Door 6: 
4 lead sheets (12"xl2"xl/8") 13.4 kg (29.4 lb)/solid 

Outside Lab 5 in Corridor in Door 10: 
1 lead sheet (1 "x8"x30") 44.6 kg (98.2 lb)/solid 

LAB COUNTING ROOM See "General" Section on this list for 
EQUIPMENT description ofremaining material. 
LAB HOODS See "General" Section on this list for 

description ofremaining material. 
LAB DOCK See "General" Section on this list for 

description of remaining material. 
LOADING DOCKS See "General" Section on this list for 

description ofremaining material. 
M-CELL See "General" Section on this list for 

description ofremaining material. 
Vessels located in M Cell are listed in the 
PUREX Plant Vessel Table in the Part A 
Form 

MOBILE OFFICES See "General" Section on this list for 
description ofremaining material. 

N-CELL Lead shielding: 
8 Leaded glass panels for Upper and Lower 3869.1 kg (8512 lb)/Solid 
Control Room. 3 Upper and 3 Lower at 

568.2 kg (1250 lb) each 
2 Upper at 230 kg (506 lb) 
each 

2 Lead-filled vault doors to Lower -1818.2 kg (-4000 lb)
Control Room. total/Solid
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HAZARDOUS MATERIAL REMAINING AT THE PUREX FACILITY 
.. · ... . 

Tocation(*) .. .. ... · ... 
N-CELL GLOVEBOXES

N-CELL ROOM
EXHAUST

PAINT SHOP 

295-AB PDD SHACK

PDD SYSTEM 

PDD CAISSON 

PDD SAMPLE PIT 

NEW PDD SHACK 

PIPE AND OPERA TING 

GALLERY 

PIPE AND OPERATING 

GALLERY SYSTEMS 

PIV ROOM 

PR ROOM 

PR ROOM EXHAUST 

PR ROOM 
GLOVEBOXES 

> · .. <> .. Nr:aterialdescr:iption . .
.. ··. 

Bagging Box, Conveyor Housing, and 
Secondary Canning Glovebox with 

stainless steel and lead sides. 

Lead glass and packing on Secondary 
Canning Glovebox 

Lead Acryl window on Vessel Glovebox 

Powder Load Out and Maintenance 
Glovebox with stainless steel and lead 
sides. 

Lead Acryl, both attached and detached on 

Calciner Glovebox. 

Lead packing as needed to fill window 

installation cavities. 

See "General" Section on this list for 
description ofremaining material. 

See "General" Section on this list for 

description of remaining material. 

See "General" Section on this list for 
description ofremaining material. 

See "General" Section on this list for 
description ofremaining material. 

Aerosol cans (contents unknown) 

See "General" Section on this list for 
description of remaining material. 

See "General" Section on this list for 
description of remaining material. 

See "General" Section on this list for 

description of remaining material. 

See "General" Section on this list for 

description ofremaining material. 

See "General" Section on this list for 
description ofremaining material. 

Lead shielding: 

Q-Cell piping (Q686 and Q6 l 9)

See "General" Section on this list for 
description ofremaining material. 

Lead shielding: 

L 14 Loadout Glove box 

B-10

• 
. 

Quantify/state 
340.9 kg (750 lb) total/Solid 
113.6 kg (250 lb) each 

77 .3 kg (170 lb )/Solid 

8.2 kg (18 lb )/Solid 

527.3 kg (1160 lb)/Solid 

Quantity unlmown 

Quantity unlmown 

2 buckets with miscellaneous 
tools and aerosol cans 

Quantity unlmown (piping 
runs along PR Rm.) 

294.5 kg ( 648 lb )/Solid 
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HAZARDOUS MATERIAL REMAINING AT THE PUREX FACILITY 

;, ·· Looatfon(*)
.. • 

.. • Materiaf'tlescriptfori 
·. 

··•·· . Quantity/state ,\ .· 
. . .· .· 

Q-CELL Lead-filled door to Process Cell used as 1818.2 kg (4000 lb)/Solid 
shielding. 

Q-Cell Outer Lobby
(18) 86.75" x 35.5" x 2" doors with lead 18 leaded plexiglass viewing 
plexiglass viewing windows stored at the windows. (percentage of lead 
bottom of the Q Cell stairwell near Column unknown) 
9.

Q CELL CONTROL See "General" Section on this list for 
ROOM description ofremaining material. 
Q CELL LOADOUT See "General" Section on this list for 
ROOM description ofremaining material. 
Q CELL GLOVEBOXES Leaded glass in 31 portholes on hood face 140.9 kg (310 lb) total 

used as shielding. weight (percentage lead 
content unknown)/Solid 

QCELL AMU See "General" Section on this list for 
description of remaining material. 
Vessels located in Q Cell AMU are listed in 
the PUREX Plant Vessel Table in the Part 
A Form. 

QCELL See "General" Section on this list for 
MAINTENANCE HOOD description of remaining material. 
ROOM 
Q CELL VAULT ROOM See "General" Section on this list for 

description of remaining material. 
R-CELL Potential PCBs in pulsar lubricant Unknown quantity: once 

used for lubrication 
R CELL EQUIPMENT See "General" Section on this list for 

description of remaining material. 
R CELL EXTERIOR See "General" Section on this list for 

description of remaining material. 
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HAZARDOUS MATERIAL REMAINING AT THE PUREX FACILITY 

Location(*) 
SAMPLE GALLERY 

SAMPLE GALLERY 
CHEMICAL HEADERS 

SAMPLE GALLERY 
DECON HOOD 

SAMPLE GALLERY 
HOOD HVAC 
SAMPLE GALLERY 
HOOD HV AC STATION 

SAMPLE GALLERY 
IODINE MONITORS 

Material description 

Six In Line Monitors 
( approx. 100 lb of lead clad in stainless 
steel in each monitor) 
1 on GS wino lead counterweights. 
2 on H3 w/(8) lead 25-lb counterweights. 
1 on J4 w/( 4) lead 25 lb counterweights. 
1 on K4 w/(4) lead 25 lb counterweights. 
1 on L2 w/( 4) lead 25 lb counterweights. 

Lead Shielding on E3 and F15 Jet Air 
Valves. 

Lead Shielding on F26 Pipe Chase. 

Lead Shielding on Drip Tray left of J1 
sampler. 

Manipulator Room 
2 manipulators w/(4) 10 lb counterweights 
each. 
1 portable lead shielding board approx. 
(4'x4'xl/2") 

Portable Lead Shielding Board 
1 in front of Sampler U3 
1 against column 13 

Lead construction on ventilation 
containment located across of L4 
sampler. 

See "General" Section on this list for 
description of remaining material. 

See "General" Section on this list for 
description of remaining material. 

See "General" Section on this list for 
description of remaining material. 

See "General" Section on this list for 
description of remaining material. 
See "General" Section on this list for 
description of remaining material. 
DOG Iodine Monitor 
Lead cap 
Lead siding and a lead board underneath 
monitor. 

Fl Iodine Monitor 
Lead glass 

B-12

Quantity/state 

273 kg ( 600 lb )/Solid plus 
0 kg 

91 kg (200 lb)/Solid 

45 kg (100 lb )/Solid 

45 kg (100 lb)/Solid 

45 kg (100 lb)/Solid 

2.3 kg ( 5 lb )/Solid 

Unknown Quantity/Solid 

approximately 25 lb/Solid 

36 kg (80 lb )/Solid 

213 kg (469 lb)/Solid 

213 kg ( 469 lb )/Solid 
213 kg ( 469 lb )/Solid 

Unknown Quantity/Solid 

Unknown Quantity/Solid 
Unknown Quantity/Solid 

Unknown Quantity/Solid 
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HAZARDOUS MATERIAL REMAINING AT THE PUREX FACILITY 

Location(*) Material description Quantity/state 

SAMPLE GALLERY See "General" Section on this list for 
LOADIN HOODS description of remaining material. 

SAMPLE GALLERY See "General" Section on this list for 
N-CELL HALON FIRE description of remaining material. 
SYSTEM
SAMPLE GALLERY See "General" Section on this list for 
N-CELL VACUUM description of remaining material. 
PUMP
SAMPLE GALLERY See "General" Section on this list for 
PDD NEUTRALIZATION description of remaining material. 

SAMPLE GALLERY See "General" Section on this list for 
ROOM EXHAUST description of remaining material. 
SAMPLE GALLERY Samplers 
SAMPLERS Lead glass on sampler faces Unknown Quantity/Solid 

Lead doors part of original A-Type 
samplers' construction. 
(A3, B3, C3, D3, D4, D5 HOOD, El, E6, 
F8, Fl 0, F13, F15, Fl 6, F l  8, F26, G2, GS, 
Hl, H2, H3, Jl, J-23-1, J-23-2, J21, and 
J22) 

Lead shielding (3'x6"xl/2") on E6 sampler 20 kg ( 44 lb )/Solid 
counter. 

Dl Cave 
Covered and painted lead bricks: walls of Unknown Quantity/Solid 
Dl cave 
Lead glass of Dl cave Unknown Quantity/Solid 

D5 Cave 
50 25-lb bricks on pipe chase above D5 
cave 568 kg (1250 lb )/Solid 
Lead glass of D5 cave 
Two glove manipulators: (7) 10 lb + (1) 25 Unknown Quantity/Solid 
lb lead counterweights per manipulator 86 kg (190 lb)/Solid 

SAMPLE GALLERY See "General" Section on this list for 
WASTE COMPACTOR description of remaining material. 
295-AA SCD SHACK See "General" Section on this list for 

description of remaining material. 
SCD SYSTEM See "General" Section on this list for 

description of remaining material. 
SCD CAISSON See "General" Section on this list for 

description ofremaining material. 
STORAGE GALLERY Lead: 

shielding on floor at Column 32 227 .3 kg ( ~500 lb )/Solid 
(18" X 30" X 1/2") 
shielding blanket on northeast floor ~13.3 kg (~30 lb)/Solid 
across from glovebox 
(24" X 12" X 1/4") 
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HAZARDOUS MATERIAL REMAINING AT THE PUREX FACILITY 

Location(*) Material description Quantity/state 

STORAGE GALLERY See "General" Section on this list for 
SYSTEMS description of remaining material. 

U-CELL Asbestos Large amount of friable inside 
fractionator building. Vessels located in U 
Cell are listed in the PUREX Plant Vessel 
Table in the Part A 

U-CELL EQUIPMENT See "General" Section on this list for 
description of remaining material. 

VENTILATION SUPPLY See "General" Section on this list for 
ROOMS description of remaining material. 

PROCESS BLOWER See "General" Section on this list for 
ROOM description ofremaining material. 

SERVICE BLOWER See "General" Section on this list for 
ROOM description of remaining material. 

HV AC AIR SUPPLY See "General" Section on this list for 
description of remaining material. 

WEST SWITCH GEAR See '.'General" Section on this list for 
ROOM description ofremaining material. 

WHITE ROOM See "General" Section on this list for 
description of remaining material. 

WHITE ROOM See "General" Section on this list for 
SYSTEMS description of remaining material. 
YARD See "General" Section on this list for 

description of remaining material. 
281-A DIESEL See "General" Section on this list for 
GENERATORS description of remaining material. 
DIESEL GENERATORS See "General" Section on this list for 

description of remaining material. 
CASE4 See "General" Section on this list for 
202-A VENTILATION description of remaining material. 
CASE4 See "General" Section on this list for 
ELECTRICAL description of remaining material. 
CASE4 Various chemical residue as a result of 
FACILITY OFF-GAS PUREX operations including corrosion 
CONDENSATECATCH by-products. Verified via TK-Vl 1-1 
TANKS sample results, process knowledge and 

correspondence BWHC-9753209 (BWHC 
1997 ). 

CASES See "General" Section on this list for 
PR ELEVATOR description of remaining material. 
CASE6 See "General" Section on this list for 
ELECTRICAL description of remaining material. 
CASE6 Ammonium Nitrate salts from gas phase 
FH-Vl 1-1 (#1 FILTER) reactions during PUREX operation and 

corrosion by-products. Identified via 
correspondence 17530-93-074 (WHC 
1993). 

CASE6 Various chemical residue as a result of 
FH-Vl 1-2 PUREX operations including corrosion 
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HAZARDOUS MATERIAL REMAINING AT THE PUREX FACILITY 

Location(*) Material description Quantity/state 

(#2 FILTER) by-products and Ammonium Nitrate salts. 
Verified present via TK-Vl 1-1 sample 
results and correspondence 
BWHC-9753209 

CASE6 See "General" Section on this list for 
HP STEAM description of remaining material. 

CASE6 See "General" Section on this list for 
SANITARY SEWER description of remaining material. 

CASE6 See "General" Section on this list for 
SANITARY WATER description of remaining material. 

CASE6 See "General" Section on this list for 
UTILITY RAW WATER description of remaining material. 

RAILROAD CUT** See "General" Section on this list for 
description of remaining material. 

RAILROAD STORAGE See "General" Section on this list for 
TUNNEL #1 AND #2 description of remaining material. 
EXHAUST FANS** 

RAILROAD TUNNEL Lead bricks covering 'HIGH 287 lead bricks with a total 
(BETWEEN VERTICAL RADIOACTIVE WASTE TRANSFER weight of 7354.28 kg 
DOOR AND WATER LINES# 9 .14 m (30 ft), north of door B20 (16,301.6 lb) 
DOORS)** 

Lead blankets cover radioactive waste 
transfer lines encasement, 7.62 m (25 ft.) 20 lead blankets with a total 
south of door B20 weight of 1322.86 kg (2,546 

lb) 
Lead blankets covering excavated concrete 
at entry to storage tunnel 2 (218-E-15) spur 2 lead blankets with a total 

weight of 83 .48 kg (184 lb) 

RAILROAD STORAGE The PUREX Storage Tunnels are an 
TUNNELS 218-E-14 operating TSD unit. A description and 
AND 218-E-15 ** inventory of the hazardous waste stored in 

the tunnel may be found in Hanford 
Facility RCRA Permit, Part III, Chapter 3. 

WATER FILLED DOORS See "General" Section on this list for 
description of remaining material. 

WEST CRANE Lead lined camera assembly on WCMP Quantity unlmown 
MAINTENANCE 
PLATFORM (WCMP) 

ELECTRICAL POWER See "General" Section on this list for 
description of remaining material. 

* See "General" section, for areas that do not contain specifically identifiable materials. This list is
updated to reflect any additional findings during the PUREX facility deactivation activities.
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F1 Potential Applicable or Relevant and Appropriate Requirements 1 

and To-Be-Considered Criteria for the 200-CP-1 Operable Unit 2 

This appendix describes the potential applicable or relevant and appropriate requirements (ARARs) and 3 

to -be -considered (TBC) criteria that may apply to the 200-CP-1 Operable Unit (OU).1 Potential ARARs 4 

were identified and evaluated in accordance with EPA/540/G-89/006, CERCLA Compliance with Other 5 

Laws Manual: Interim Final, and the National Contingency Plan (40 CFR 300.400(g), “National Oil and 6 

Hazardous Substances Pollution Contingency Plan,” “General”).  7 

The ARARs consist of the following sets of requirements under the Comprehensive Environmental 8 

Response, Compensation, and Liability Act of 1980 (CERCLA): (1) those promulgated environmental 9 

substantive standards that would be applicable requirements if the remediation were not being conducted 10 

under authority of CERCLA (CERCLA response actions are exempt from permitting requirements by 11 

authority of Section 121(e)(1), “Permits and Enforcement”);2 and (2) those substantive standards that are 12 

relevant and appropriate requirements of promulgated environmental regulations.3  13 

Table F-1 identifies the potentially applicable ARARs and TBC criteria for the 200-CP-1 OU, which fall 14 

into one of the following three categories: 15 

 Chemical-specific requirements: Usually health- or risk-based numerical values or methodologies 16 

that, when applied to site-specific conditions, result in the establishment of public and worker safety 17 

levels and site cleanup levels. 18 

 Location-specific requirements: Restrictions placed on the concentration of dangerous substances 19 

or the conduct of activities solely because they occur in special geographic areas. 20 

 Action-specific requirements: Usually technology- or activity-based requirements or limitations 21 

triggered by the remedial actions performed at the site. 22 

Only the substantive portions of the requirements in the listed ARARs (e.g., use of control/containment 23 

equipment or compliance with numerical standards) may apply to CERCLA onsite activities. ARAR 24 

administrative requirements (e.g., permitting) are not applicable to CERCLA onsite activities 25 

(CERCLA Section 121(e)(1)). CERCLA Section 121(d)(4), “Degree of Cleanup,” describes the 26 

circumstances in which ARARs for onsite remedial actions may be waived.  27 

Potential ARARs and TBCs are subject to further review, with final ARARs documented in the record of 28 

decisions.   29 

                                                      
1 TBC criteria are nonpromulgated advisories or guidance issued by federal or state governments that are not legally 

binding and does not have the status of potential ARARs. In some circumstances, TBC criteria will be considered 

along with ARARs in determining the selection of the remedial 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(g)(2), “General”). 



DOE/RL-2020-27, DRAFT A 
SEPTEMBER 2020 

F-2 

 1 

This page intentionally left blank.2 



DOE/RL-2020-27, DRAFT A 
SEPTEMBER 2020 

F-3 

Table F-1. Potential Federal and Washington State ARARs and TBC Criteria for the 200-CP-1 OU 

Citation 

ARAR 

Category Description of Requirement Rationale for Use 

Potential 

Relevancy Possible Application 

Groundwater 

RCW 18.104, “Water Well Construction”; WAC 173-160, “Minimum Standards for Construction and Maintenance of Wells”  

WAC 173-160-161, “How Shall Each Water Well 

Be Planned and Constructed?” 

Action Identifies well planning and construction requirements. Groundwater monitoring and treatment 

wells, and borings that may be installed. 

ARAR Investigative and remediation activities that require siting, 

installation, construction, operation, maintenance, and 

decommissioning of wells and borings. 

WAC 173-160-171, “What Are the Requirements 

for the Location of the Well Site and Access to 

the Well?” 

Action Identifies the requirements for locating a well. Groundwater monitoring and treatment 

wells, and borings that may be installed. 

ARAR Investigative and remediation activities that require siting, 

installation, construction, operation, maintenance, and 

decommissioning of wells and borings. 

WAC 173-160-181, “What Are the Requirements 

for Preserving the Natural Barriers to Ground 

Water Movement Between Aquifers?” 

Action Identifies the requirements for preserving natural barriers to 

groundwater movement between aquifers. 

Groundwater monitoring and treatment 

wells, and borings that may be installed. 

ARAR Investigative and remediation activities that require siting, 

installation, construction, operation, maintenance, and 

decommissioning of wells and borings. 

WAC 173-160-400, “What Are the Minimum 

Standards for Resource Protection Wells and 

Geotechnical Soil Borings?” 

Action Identifies the minimum standards for resource protection wells 

and geotechnical soil borings. 

Groundwater monitoring and treatment 

wells, and borings that may be installed. 

ARAR Investigative and remediation activities that require siting, 

installation, construction, operation, maintenance, and 

decommissioning of wells and borings. 

WAC 173-160-420(2 – 8), (10)(b) – (e), “What 

Are the General Construction Requirements for 

Resource Protection Wells?” 

Action Identifies the general construction requirements for resource 

protection wells.  

Groundwater monitoring and treatment 

wells, and borings that may be installed. 

ARAR Investigative and remediation activities that require siting, 

installation, construction, operation, maintenance, and 

decommissioning of wells and borings. 

WAC 173-160-430, “What Are the Minimum 

Casing Standards?” 

Action Identifies the minimum casing standards. Groundwater monitoring and treatment 

wells, and borings that may be installed. 

ARAR Investigative and remediation activities that require siting, 

installation, construction, operation, maintenance, and 

decommissioning of wells and borings. 

WAC 173-160-440, “What Are the Equipment 

Cleaning Standards?” 

Action Identifies the equipment cleaning standards. Groundwater monitoring and treatment 

wells, and borings that may be installed. 

ARAR Investigative and remediation activities that require siting, 

installation, construction, operation, maintenance, and 

decommissioning of wells and borings. 

WAC 173-160-450, “What are the Well 

Sealing Requirements?” 

Action Identifies the well sealing requirements. Groundwater monitoring and treatment 

wells, and borings that may be installed. 

ARAR Investigative and remediation activities that require siting, 

installation, construction, operation, maintenance, and 

decommissioning of wells and borings. 

WAC 173-160-460, “What is the 

Decommissioning Process for Resource 

Protection Wells?” 

Action Identifies the requirements of the decommissioning process for 

resource protection wells. 

Wells and borings for soil and vadose zone 

characterization may occur in the 

200-CP-1 OU. 

ARAR Investigative and remedial activities that require siting, 

installation, construction, operation, maintenance, and 

decommissioning of wells and borings. 

RCW 90.48, “Water Pollution Control” (as amended); WAC 173-218, “Underground Injection Control Program” 

WAC 173-218-120, “Decommissioning 

a UIC Well” 

Action Identifies the requirements of the decommissioning process for 

UIC points/wells. 

UICs are present in the 200-CP-1 OU. ARAR Decommissioning of UICs.  

WAC 173-218-040(4), “UIC Well Classification 

Including Allowed and Prohibited Wells” 

Action Establishes criteria and standards for an underground injection 

control program. 

UICs are present in the 200-CP-1 OU. ARAR UICs in the 200-CP-1 OU are considered Class IV wells and 

must be decommissioned. 
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Table F-1. Potential Federal and Washington State ARARs and TBC Criteria for the 200-CP-1 OU 

Citation 

ARAR 

Category Description of Requirement Rationale for Use 

Potential 

Relevancy Possible Application 

Vadose Zone Soil 

RCW 70.105D “Hazardous Waste Cleanup -- Model Toxics Control Act” (as amended); WAC 173-340, “Model Toxics Control Act—Cleanup” 

WAC 173-340-745(5) and (6), “Model Toxics 

Control Act—Cleanup,” “Soil Cleanup Standards 

for Industrial Properties” 

Chemical Establishes soil chemical cleanup levels where industrial land use 

represents the reasonable maximum exposure under both current 

and reasonably anticipated future land-use conditions. Cleanup 

standards require specification of the following: hazardous 

chemical substance concentrations that protect human health and 

the environment (cleanup levels), the location of the site where 

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 specified in applicable state and federal laws 

and are generally established in conjunction with the selection of 

a specific cleanup action. 

Soil in the 200-CP-1 OU contains 

chemical contaminants that require 

remediation. The human health conceptual 

exposure model for the current and 

reasonably anticipated future land use for 

this OU is industrial. 

ARAR Soil chemical cleanup actions where concentration of hazardous 

substances in the soil exceed MTCA Method C cleanup levels.  

OSWER Directive 9285.7-55, Guidance for 

Developing Ecological Soil Screening Levels 

Chemical Provides a set of risk-based ecological soil screening levels for 

several soil contaminants of ecological concern for terrestrial 

plants and animals at hazardous waste sites. Also describes the 

process used to derive these levels and provides guidance for 

their use. 

Target analytes detected in structures, soil 

and vadose zone soil includes constituents 

that could pose ecological risks.  

TBC Assistance in identifying areas, contaminants, and conditions that 

may require further RI. 

EPA, 2018, “Regional Screening Levels for 

Chemical Contaminants at Superfund Sites,” 

“Regional Screening Levels (RSLs) – Generic 

Tables, Tables as of: May 2018” 

Chemical Provides a set of risk-based screening levels; the regional 

screening levels provide tables of human health risk-based 

screening levels calculated using the latest toxicity values, default 

exposure assumptions, and physical and chemical properties. 

Risk-based screening levels may help determine whether levels 

of contamination found at CERCLA hazardous waste sites 

warrant further investigation or site cleanup or if no further 

investigation or action is required. 

Target analytes detected in structures, soil 

and vadose zone soil includes constituents 

that could pose risks to human health. 

TBC Assistance in identifying areas, contaminants, and conditions that 

may require further RI. 

WAC 173-340-747(3) through (8), “Deriving Soil 

Concentrations for Groundwater Protection” 

Chemical Establishes soil chemical concentrations that will not cause 

contamination of groundwater at levels that exceed the 

groundwater cleanup levels established under 

WAC 173-340-720, “Groundwater Cleanup Standards.” 

Soil in the 200-CP-1 OU contains 

chemical contaminants that 

require remediation to protect 

groundwater. The requirements 

corresponding to soil cleanup levels may 

be used to calculate cleanup levels to 

ensure protection of groundwater. 

Although groundwater is not currently 

used for drinking water, it is a potential 

drinking water source.  

ARAR Soil cleanup actions where concentrations of hazardous chemical 

substances in the soil exceed soil concentrations for protection 

of groundwater. As allowed, WAC 173-340-747(8), “Alternative 

fate and transport models” (one of the seven allowable methods 

under WAC 173-340-747), will be used to determine appropriate 

cleanup levels. 

WAC 173-340-720(8)(c), “Ground Water 

Cleanup Standards.” 

Chemical When demonstrated that it is not practicable to meet groundwater 

cleanup levels throughout the site within a reasonable timeframe, 

a conditional point of compliance may be established, not to 

exceed the property boundary. 

Releases from contaminated structures and 

waste sites in the operable unit are 

evaluated for impacts to groundwater.  

TBC Groundwater conditional points of compliance may be needed to 

establish cleanup levels for hazardous constituents while 

developing soil concentrations for groundwater protection. This 

conditional point of compliance is not to exceed the property 

boundary. 
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Table F-1. Potential Federal and Washington State ARARs and TBC Criteria for the 200-CP-1 OU 

Citation 

ARAR 

Category Description of Requirement Rationale for Use 

Potential 

Relevancy Possible Application 

WAC 173-340-7490(2), “Terrestrial Ecological 

Evaluation Procedures” 

WAC 173-340-7493(3), “Site-Specific Terrestrial 

Ecological Evaluation Procedures” 

WAC 173-340-7494, “Priority Contaminants of 

Ecological Concern” 

Chemical Defines administrative goals and procedures for determining 

whether a release of hazardous substances to soil and vadose 

zone soil may pose a threat to the terrestrial environment; 

characterizes existing or potential threats to terrestrial plants or 

animals exposed to hazardous substances in soil and vadose zone 

soil; and establishes site-specific cleanup standards for the 

protection of terrestrial plants and animals.  

WAC 173-340-7494 provides for numeric concentrations of 

hazardous substances determined to persist, bioaccumulate, or be 

highly toxic to terrestrial ecological receptors. 

Contaminated structures, soil and vadose 

zone soil in the 200-CP-1 OU contain 

contaminants that require evaluation to 

determine whether ecological exposures 

have the potential to cause significant 

adverse effects. 

TBC Contaminated structures, soil and vadose zone soil remedial 

activities (e.g., containment or RTD) that may pose risks to 

terrestrial ecological plants and animals. 

Land-Use and Exposure Scenarios 

DOE/EIS-0222-F, Final Hanford Comprehensive 

Land-Use Plan Environmental Impact Statement 

DOE/EIS-0222-SA-01, Supplement Analysis: 

Hanford Comprehensive Land-Use Plan 

Environmental Impact Statement 

Location  Establishes DOE reasonably anticipated future land use 

projections for the Inner Area of the Central Plateau. 

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. 

TBC The RI will be performed within the industrial-exclusion zone of 

the Central Plateau.  

Radionuclide Dose Compliance Concentrations for Superfund 

OSWER Directive 9200.4-18, Establishment of 

Cleanup Levels for CERCLA Sites with 

Radioactive Contamination  

OSWER Directive 9200.4-31P, “Radiation Risk 

Assessment At CERCLA Sites: Q&A” 

(EPA 540/R/99/006) 

Chemical This memorandum presents clarification for establishing 

protective cleanup levels in media for radioactive contamination 

at CERCLA sites. EPA has determined that the dose limits 

established by the U.S. Nuclear Regulatory Commission 

(62 FR 39058, “Radiological Criteria for License Termination”) 

of 25 mrem/yr, which is equivalent to 5×10-4 increased lifetime 

risk, will not provide a protective basis for establishing 

preliminary remedial goals under CERCLA. Instead, EPA has 

identified a 15 mrem/yr effective dose (approximately equivalent 

to 3×10-4 increase in lifetime risk), which is preferred as the 

maximum dose limit for humans. (However, depending upon the 

radionuclide involved, a 15 mrem/yr effective dose equivalent 

could represent a significantly higher or lower lifetime cancer 

risk than 3×10-4.) 

The EPA guidance further clarifies that 15 mrem/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 analytes detected in contaminated 

structures, soil and vadose zone soil 

contain radioactive contaminants that may 

pose unacceptable risk to human health.  

TBC Development of media cleanup levels for remediation 

and verification. 
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Table F-1. Potential Federal and Washington State ARARs and TBC Criteria for the 200-CP-1 OU 

Citation 

ARAR 

Category Description of Requirement Rationale for Use 

Potential 

Relevancy Possible Application 

Air 

RCW 70.94, “Washington Clean Air Act”; WAC 173-400, “General Regulations for Air Pollution Sources” 

WAC 173-400-035(3) “Nonroad Engines” Action Requirement for nonroad engines to use low or ultra-low 

sulfur diesel. 

Project may use nonroad engines. ARAR Investigation and remediation activities with potential to use 

nonroad engines. Substantive requirement is use of low or ultra-

low sulfur diesel. 

WAC 173-400-040, “General Standards for 

Maximum Emissions” 

Action All sources and emissions units are required to meet the general 

emission standards unless a specific source standard is available. 

General standards apply to visible emissions, particulate fallout, 

fugitive emissions, odors, emission detrimental to health and 

property, sulfur dioxide, and fugitive dust. 

Contaminated structures, soil and vadose 

zone soil remedial actions implemented 

have the potential to emit air pollutants 

because contaminants detected in the 

200-CP-1 OU include regulated pollutants 

subject to these standards. 

ARAR Remedial actions that have the potential to release air pollutants 

subject to these regulations.  

WAC 173-400-075(1), (3), and (6), “Emission 

Standards for Sources Emitting Hazardous 

Air Pollutants” 

Action Establishes national emission standards for hazardous air 

pollutants. Adopts, by reference, 40 CFR 61 and appendices. 

Contaminated structures, soil and vadose 

zone soil remedial actions implemented 

have the potential to emit air pollutants 

because contaminants detected in the 

200-CP-1 OU include regulated pollutants 

subject to these standards. Combustion and 

incineration not part of anticipated 

remedies/ technologies for these 

waste sites. 

ARAR Actions performed that could result in the emission of hazardous 

air pollutants, including decontamination, demolition, and 

excavation activities implemented during the RI/FS that have the 

potential to release air pollutants subject to these regulations. 

RCW 70.94, “Washington Clean Air Act”; WAC 173-460, “Controls for New Sources of Toxic Air Pollutants” 

WAC 173-460-060, “Control 

Technology Requirements” 

WAC 173460-070, “Ambient 

Impact Requirement” 

WAC 173-460-080, “First Tier Review” 

WAC 173-460-150, “Table of ASIL, SQER and 

de Minimis Emission Values” 

Action Establishes requirements for controlling new sources emitting 

toxic air pollutants to prevent air pollution, reducing emissions to 

the extent reasonably possible, and maintaining such levels of air 

quality that will protect human health and safety. Toxic air 

pollutants include carcinogens and noncarcinogens listed in 

WAC 173-460-150. Three major requirements of this regulation 

include implementing best available control technology for 

toxics, quantifying toxic air pollutant emissions, and 

demonstrating protection of health and safety.  

Hazardous contaminants detected in  

structures, soil and vadose zone soil in the 

200-CP-1 OU include constituents that 

would constitute toxic air pollutants if 

released to the air. 

ARAR Contaminated structures, soil and vadose zone soil remediation 

activities 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” 

WAC 173-480-040, “Ambient Standard” Action Requires that emissions of radionuclides in the air will not cause 

a maximum effective dose equivalent of more than 10 mrem/yr to 

the whole body to any member of the public. 

Hazardous contaminants detected in 

structures, soil and vadose zone soil in the 

200-CP-1 OU include radionuclides that 

could be emitted to ambient air during 

remedial actions. 

ARAR Investigative and remediation activities (e.g., excavation, 

RTD, demolition, ventilation, and vacuuming/exhaust) that 

have the potential to emit radionuclides above maximum 

acceptable levels. 

WAC 173-480-050(1), “General Standards for 

Maximum Permissible Emissions” 

Action At a minimum, all emission units will make every reasonable 

effort to maintain radioactive materials in effluents to unrestricted 

areas ALARA.* Control equipment requirements for sites 

operating under ALARA will be defined as reasonably available 

control technology and ALARA control technology. 

The potential for fugitive and diffuse 

emissions resulting from demolition, 

excavation, and related activities will 

require efforts to minimize emissions.  

ARAR Investigative and remediation activities (e.g., excavation, 

RTD, demolition, ventilation, and vacuuming/exhaust) that 

have the potential to emit radionuclides above maximum 

acceptable levels. 
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Table F-1. Potential Federal and Washington State ARARs and TBC Criteria for the 200-CP-1 OU 

Citation 

ARAR 

Category Description of Requirement Rationale for Use 

Potential 

Relevancy Possible Application 

WAC 173-480-060, “Emission Standards for New 

and Modified Emission Units” 

Action Requires that construction, installation, or establishment of a new 

air emission control units will use best available retrofit 

control technology. 

Hazardous contaminants detected in 

structures, soil and vadose zone soil in the 

200-CP-1 OU include radionuclides that 

could be emitted to the ambient air during 

remedial actions. 

ARAR Investigative and remediation activities (e.g., excavation, RTD, 

demolition, ventilation, and vacuuming/exhaust) that require air 

pollution control equipment or other methods to best control 

emissions and have the potential to emit airborne radionuclides. 

WAC 173-480-070(2), “Emission Monitoring and 

Compliance Procedures” 

Action Requires that procedures specified in WAC 246-247, “Radiation 

Protection—Air Emissions, “will be used to determine emissions 

compliance with the 10 mrem/yr standard for dose to any 

member of the public. Compliance is determined by calculating 

the dose to members of the public at the point of maximum 

annual air concentration in an unrestricted area where any 

member of the public may be. 

Hazardous contaminants detected in 

structures, soil and vadose zone soil in the 

200-CP-1 OU include radionuclides that 

could be emitted to unrestricted areas 

during remedial actions and, therefore, 

could require monitoring. 

ARAR Investigative and remediation activities (e.g., excavation, RTD, 

demolition, ventilation, and vacuuming/exhaust) that have the 

potential to emit radionuclides to the ambient air. 

RCW 70.98, “Nuclear Energy and Radiation”; WAC 246-247, “Radiation Protection—Air Emissions” 

WAC 246-247-035(1)(a)(i) and (ii), “National 

Standards Adopted by Reference for Sources of 

Radionuclide Emissions”  

(Adopts, by reference, provisions of 40 CFR 61, 

Subpart A, “General Provisions”; and 40 CFR 61, 

Subpart H, “National Emission Standards for 

Emissions of Radionuclides Other Than Radon 

from Department of Energy Facilities”) 

Action Requires the owner or operator of each stationary source of 

hazardous air pollutants subject to a national emission standard 

for a hazardous air pollutant to determine compliance with 

numerical emission limits in accordance with emission tests 

established in NESHAP (40 CFR 61.13, “Emission Tests and 

Waiver of Emission Tests”) or as otherwise specified in an 

individual subpart. Compliance with the requirements of design, 

equipment, work practice, or operational standards shall be 

determined as specified in the individual subpart. Also, the 

source will be maintained and operated (including associated 

equipment for air pollution control) in a manner consistent with 

good air pollution control practice for minimizing emissions. 

Substantive requirements of this standard 

are applicable because remedial actions in 

the 200-CP-1 OU would be subject to 

NESHAP radionuclides air pollutant 

standards and resulting requirements. 

The radionuclide hazardous air pollutants 

have the potential to be detected in and 

emitted from structures, components, 

debris, or soil involved in the remedial 

action.  

ARAR Investigative and remedial actions involve 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). 

Associated design, equipment, work practice, or air emissions 

controls may be maintained and operated. 

WAC 246-247-040(2), (3), and (4), 

“General Standards” 

Action Requires that emissions be controlled to ensure that 

ALARA-based and best available control technology standards 

are not exceeded.  

Hazardous contaminants that would be 

subject to radionuclide air emission 

standards and resulting requirements have 

the potential to be detected in and emitted 

from structures, components, debris, or 

soil involved in the remedial actions in the 

200-CP-1 OU. 

ARAR Investigative and remedial soil, 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. 

WAC 246-247-075(2), (4), (8) through (14), 

“Monitoring, Testing and Quality Assurance” 

Action Establishes the monitoring, testing, and quality assurance 

requirements for radioactive air emissions. 

Requires that emissions from nonpoint and fugitive sources of 

airborne radioactive material be measured. Measurement 

techniques may include, but are not limited to, sampling, 

calculation, smears, or other reasonable method for identifying 

emissions as determined by the lead agency. 

Hazardous contaminants in the 

200-CP-1 OU structures, soil and vadose 

zone soil that would be subject to 

radionuclide air emission standards and 

resulting requirements have the potential to 

be detected in and emitted from structures, 

components, debris, or soil involved in the 

remedial actions.  

ARAR Investigative and remediation activities (e.g., RTD, 

excavation, demolition, and ventilation) that could emit 

airborne radionuclides. 
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Table F-1. Potential Federal and Washington State ARARs and TBC Criteria for the 200-CP-1 OU 

Citation 

ARAR 

Category Description of Requirement Rationale for Use 

Potential 

Relevancy Possible Application 

Clean Air Act of 1990; 40 CFR 60, “Standards of Performance for New Stationary Sources”  

40 CFR 60, Subpart IIII, “Standards of 

Performance for Stationary Compression Ignition 

Internal Combustion Engines” 

40 CFR 60, Subpart JJJJ, “Standards of 

Performance for Stationary Spark Ignition 

Internal Combustion Engine” 

40 CFR 63, Subpart ZZZZ, “National Emission 

Standard for Hazardous Air Pollutants for 

Stationary Reciprocating Internal 

Combustion Engines” 

Action Establishes substantive requirements for stationary engines. Stationary engines (e.g., used to support 

lighting poles) may be used during the RI 

and subsequent remedial actions. 

ARAR During RI activities and subsequent remedial actions. 

Clean Air Act of 1990; 40 CFR 61, “National Emission Standards for Hazardous Air Pollutants”  

40 CFR 61.140, “Applicability” 

40 CFR 61.145, “Standard for Demolition 

and Renovation”  

Action Defines regulated RACM and the substantive requirements for 

removal and handling.  

Specifies sampling, inspection, handling, and disposal 

requirements for regulated sources having the potential to emit 

asbestos. Specifically, no visible emissions are allowed during 

handling, packaging, and transport of RACM. 

Encountering RACM (e.g., on pipelines, 

facilities, or buried asbestos) is 

possible during the RI or 

remedial activities. 

ARAR Site investigation and remedial activities that include demolition 

or renovation and associated handling, packaging, and 

transporting RACM including IDW management and disposal. 

40 CFR 61.150, “Standard for Waste Disposal for 

Manufacturing, Fabricating, Demolition, 

Renovation, and Spraying Operations” 

Action Identifies requirements for removing and disposing asbestos from 

demolition and renovation activities. 

Encountering RACM on pipelines, 

facilities, or buried asbestos is possible 

during the RI or remedial activities. 

ARAR Site investigation and remedial activities that include demolition 

or renovation and associated handling, packaging, and 

transporting RACM, including IDW management and disposal. 

Solid Waste 

Toxic Substances Control Act of 1976 (15 USC 2601, et seq.); 40 CFR 761, “Polychlorinated Biphenyls (PCB) Manufacturing, Processing, Distribution in Commerce, and Use Prohibitions” 

40 CFR 761.50(b)1, 2, 3, 4 and 7, “Applicability,” 

“PCB Waste” 

40 CFR 761.50(c), “Applicability,” “Storage 

for Disposal” 

Action Establishes general PCB disposal requirements for storing and 

disposing PCB wastes, including liquid PCB wastes, PCB items, 

PCB remedial waste, PCB bulk product wastes, and 

PCB/radioactive wastes at concentrations greater than 50 ppm. 

PCB wastes greater than 50 ppm may be 

encountered or generated during the RI 

and subsequent remediation. 

ARAR Demolition of structures, soil and vadose zone excavation and 

RI, equipment and debris handling and disposal, and IDW 

management. 

40 CFR 761.60(a), (b), and (c), 

“Disposal Requirements”  

Action Establishes requirements applicable to the handling and disposal 

of PCB liquids, PCB articles, and PCB containers. 

PCB liquids, articles, or containers may be 

encountered or generated during the RI 

and subsequent remediation. 

ARAR Equipment and debris handling, storage, and disposal; IDW 

management and disposal. 

40 CFR 761.61, “PCB Remediation Waste” Action Provides cleanup and disposal options for PCB remediation waste 

based on the concentration at which the PCBs are found. 

PCB remediation wastes may be 

encountered or generated during the 

remedial actions for the 200-CP-1 OU. 

ARAR Demolition of structures, soil remediation, RTD, and IDW 

management and disposal. 

RCW 70.105, “Hazardous Waste Management”; WAC 173-303, “Dangerous Waste Regulations”  

WAC 173-303-016, “Identifying Solid Waste” 

WAC 173-303-017, “Recycling Processes 

Involving Solid Waste” 

Action Establishes criteria for solid and recycled solid wastes. Solid wastes and/or recycled solid wastes 

may be generated during the RI and the 

implementation of the remedial action. 

ARAR Investigative and remedial activities that generate solid wastes 

(e.g., drums, barrels, tanks, containers, bulk wastes, debris, 

contaminated soil, and vadose zone soil).  
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Table F-1. Potential Federal and Washington State ARARs and TBC Criteria for the 200-CP-1 OU 

Citation 

ARAR 

Category Description of Requirement Rationale for Use 

Potential 

Relevancy Possible Application 

WAC 173-303-070 (1,3), “Designation of 

Dangerous Waste”  

Action Establishes the method for determining whether a solid waste is 

a dangerous waste (or an extremely hazardous waste). 

Dangerous/hazardous waste may be 

generated during the RI and the 

implementation of the remedial action. 

ARAR Investigative and remedial (including waste treatment) activities 

that generate solid wastes that may be dangerous waste. 

WAC 173-303-077, “Requirements for 

Universal Waste” 

Action Identifies those wastes exempted from regulation under 

WAC 173-303-140, “Land Disposal Restrictions”; and 

WAC 173-303-170, “Requirements for Generators of 

Dangerous Waste”; through WAC 173-303-9907, “Reserved” 

(excluding WAC 173-303-960, “Special Powers and Authorities 

of the Department”). These wastes are subject to regulation 

under WAC 173-303-573, “Standards for Universal 

Waste Management.” 

Universal wastes may be generated during 

the RI and implementation of the remedial 

action. 

ARAR Investigative and remedial activities (disposal, storage, recycling, 

and onsite treatment) that manage universal wastes consistent 

with Washington Administrative Code requirements. 

WAC 173-303-140, “Land Disposal Restrictions” Action This regulation establishes the treatment requirements and 

disposal prohibitions for land disposal of dangerous waste and 

incorporates, by reference, the federal land disposal restrictions 

of 40 CFR 268, “Land Disposal Restrictions,” that are applicable 

to solid waste that is designated as dangerous or mixed waste in 

accordance with substantive portions of WAC 173-303-070(3).  

Onsite land disposal may be needed of 

dangerous waste and debris during the RI 

phase and during implementation of the 

remedial action. 

ARAR Investigative and remedial wastes destined for onsite 

land disposal at ERDF or other approved disposal facility. 

WAC 173-303-170(1) and (3), “Requirements for 

Generators of Dangerous Waste”  

Action Establishes the requirements for dangerous waste generators. 

WAC 173-303-170(3) includes the substantive provisions of 

WAC 173-303-200, “Accumulating Dangerous Waste Onsite,” 

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. 

Dangerous wastes may be generated 

during the RI phase and during 

implementation of the remedial action. 

ARAR IDW and remedial wastes (e.g., contaminated debris from 

structures, soil, vadose zone soil, IDW treatment chemicals). 

WAC 173-303-200, “Accumulating Dangerous 

Waste On-Site” 

Action Establishes the requirements for accumulating wastes onsite. 

WAC 173-303-200 further includes certain substantive standards 

from WAC 173-303-630 and WAC 173-303-640, by reference. 

Dangerous waste may be generated during 

the RI phase and during implementation of 

the remedial action. 

ARAR Management of dangerous waste during remedial and 

investigative actions. 

WAC 173-303-64620, “Requirements” Action Establishes requirements for corrective action for releases of 

dangerous wastes and dangerous constituents, including releases 

from solid waste management units. 

Releases of dangerous wastes and 

dangerous constituents have occurred 

within the 200-CP-1 OU that may present 

a threat to human health and the 

environment.  

ARAR 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. 

WAC 173-303-610(1)(e), “Applicability” Action Establishes requirements to allow for dangerous waste 

management unit closure requirements to be contained in other 

enforceable documents.  

Within the 200-CP-1 OU, there are 

dangerous waste management units and 

past-practice units. 

ARAR Past-practice remedial requirements and dangerous waste 

management unit closure requirements will need to be 

coordinated for cleanup to occur. 

WAC 173-303-610(2), “Closure 

Performance Standard” 

Action Establishes requirements for closing units that have treated, 

stored, or disposed dangerous waste.  

Dangerous wastes may remain in the 200-

CP-1 OU after closure. 

ARAR Remedial design and operation of regulated units that contain 

dangerous wastes and that will remain in the 200-CP-1 OU 

after closure. 

WAC 173-303-665(6), “Landfills,” “Closure and 

PostClosure Care” 

Action Specifies closure and post-closure requirements for landfills. Containment may be considered as 

a remedial alternative.  

ARAR Design and operation of an engineered landfill cover, including 

associated groundwater monitoring.  



DOE/RL-2020-27, DRAFT A 
SEPTEMBER 2020 

F-10 

Table F-1. Potential Federal and Washington State ARARs and TBC Criteria for the 200-CP-1 OU 

Citation 

ARAR 

Category Description of Requirement Rationale for Use 

Potential 

Relevancy Possible Application 

RCW 70.95, “Solid Waste Management—Reduction and Recycling”; WAC 173-350, “Solid Waste Handling Standards” 

WAC 173-350-025, “Owner Responsibilities for 

Solid Waste” 

WAC 173-350-040, “Performance Standards” 

WAC 173-350-300, “On-Site Storage, Collection 

and Transportation Standards” 

WAC 173-350-900, “Remedial Action” 

Action Establishes minimum substantive requirements for the proper 

handling and disposal of solid waste materials originating from 

residences, commercial, agricultural, and industrial operations; 

and other sources. 

Solid, non-dangerous waste may be 

generated during implementation of the RI 

process and remedial action. 

ARAR Investigative and remedial actions that generate solid, 

nondangerous waste. 

Historical and Archeological Resources 

National Park Service and Related Programs 

Preservation of Historical and Archeological 

Data (54 USC 312502(a)(2), 54 USC 

312503(a)(b))  

 

Location Requires that remedial actions do not cause the loss of any 

archaeological or historical data. This act mandates preservation 

of data; it does not require protection of the actual site or facility. 

Archeological and historic sites have been 

identified within the 200 Areas; therefore, 

the substantive requirements of this act are 

applicable to investigation and remedial 

activities within the 200-CP-1 OU that 

might disturb these sites.  

ARAR Investigation and remedial activities that occur in or near 

archaeological or historical sites. 

Preservation or Historic Preservation 

(54 USC 300315)  

Location Requires federal agencies to consider the impacts of their 

undertaking on cultural properties through identification, 

evaluation, mitigation processes, and consultation with 

interested parties.  

Based on past identification of cultural and 

historic sites at the Hanford Site, these 

types of sites could be encountered during 

investigation and remedial activities within 

the 200-CP-1 OU. The substantive 

requirements of this act are potentially 

applicable to and would be complied with 

for actions that might disturb these types of 

sites. 

ARAR Investigation and remedial activities that affect cultural or 

historical sites. Regulations implementing Section 106 of the 

National Historic Preservation Act will be followed. 

Protection and Enhancement of the Cultural Environment (Executive Order 11593) 

36 CFR 65, “National Historic 

Landmarks Program” 

Location These regulations set forth the criteria for establishing national 

significance. Requires that federal agencies shall, to the 

maximum extent possible, undertake planning and actions as may 

be necessary to minimize harm to landmarks. 

Based on past identification of cultural and 

historic sites at the Hanford Site, these 

types of sites could be encountered during 

investigation and remedial activities within 

the 200-CP-1 OU. The substantive 

requirements of this act are potentially 

applicable to and would be complied with 

for actions that might disturb these types of 

sites. 

ARAR Remedial actions shall comply with this standard. 
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Table F-1. Potential Federal and Washington State ARARs and TBC Criteria for the 200-CP-1 OU 

Citation 

ARAR 

Category Description of Requirement Rationale for Use 

Potential 

Relevancy Possible Application 

Native American Graves Protection and Repatriation Act of 1990; 43 CFR 10, “Native American Graves Protection and Repatriation Regulations” 

43 CFR 10, “Native American Graves Protection 

and Repatriation Regulations” 

Location Establishes federal agency responsibility for discovery of human 

remains, associated and unassociated funerary objects, sacred 

objects, and items of cultural patrimony. Requires Native 

American Tribal consultation in the event of discovery. 

Based on Hanford Site history, these types 

of sites could be encountered during 

investigation and remedial activities within 

the 200-CP-1 OU. Substantive 

requirements of this act are potentially 

applicable if remains and sacred objects 

are found during investigation and 

remedial activities.  

ARAR Investigation and remedial activities that affect Native American 

archeological and cultural areas and historic sites that contain 

associated remains and objects. 

Natural and Ecological Resources 

Migratory Bird Treaty Act of 1918 (16 USC 703-712) 

50 CFR 10, “Wildlife and Fisheries,” 

“General Provisions” 

50 CFR 21, “Wildlife and Fisheries,” 

“Migratory Bird Permits” 

Location Protects all migratory bird species and prevents “take” of 

protected migratory birds, their young, or their eggs.  

Three species of bird protected under the 

migratory bird treaty act may nest on or 

near the PUREX Complex within the 

200-CP-1 OU. If these bird species are 

impacted by the selected remedy, this act 

will be applicable. It is also applicable to 

endangered or threatened species that may 

be identified near borrow sites.  

ARAR Investigation and remediation activities that have the potential to 

kill migratory birds or destroy their eggs or nests. 

Endangered Species Act of 1973 (16 USC 1531, et seq.)  

Endangered Species Act of 1973, as amended 

(16 USC 1541-1544), specifically Sections 7 

and 9(a). 

50 CFR 17, “Wildlife and Fisheries,” 

“Endangered and Threatened Wildlife and Plants” 

(listings and prohibitions) 

Location Action to conserve endangered species or threatened species.  There are no identified federal endangered 

and/or threatened species found within the 

200-CP-1 OU. Substantive requirements of 

this act are applicable if threatened or 

endangered species are identified in areas 

where the remedial action will occur.  

ARAR Remedial actions and investigation activities that occur within 

critical habitats or designated buffer zones of federally 

listed species. 

*ALARA is defined as making every reasonable effort to maintain exposures to radiation as far below the 10 mrem/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 health and safety, and other socioeconomic considerations; and in relation to the use of nuclear energy, ionizing radiation, and radioactive 

materials in the public interest. 

ALARA = as low as reasonably achievable 

ARAR = applicable or relevant and appropriate requirement 

CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act of 1980 

DOE = U.S. Department of Energy 

EPA = U.S. Environmental Protection Agency 

ERDF           =      Environmental Restoration Disposal Facility 

FS = feasibility study 

IDW = investigation-derived waste 

MTCA = Model Toxics Control Act (WAC 173-340, “Model Toxics Control Act–Cleanup”) 

NESHAP = National Emission Standards for Hazardous Air Pollutants  

OU = operable unit 

PCB = polychlorinated biphenyl 

ppm = parts per million 

RACM = regulated asbestos-containing material 

RI = remedial investigation 

RTD = removal, treatment, and disposal 

TBC = to be considered 

UIC = underground injection control 

  1 
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