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Executive Summary

This document presents for public review and comment the results of a non-time-critical
removal action (NTCRA) engineering evaluation/cost analysis (EE/CA) addressing
removal action activities at the B Plant Complex in the 200 East Area of the

Hanford Site. This EE/CA was prepared in accordance with the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980.

The purpose of this EE/CA is to evaluate removal action alternatives for the B Plant
Complex. The removal action is proposed to occur before a remedial action in order to
mitigate potential threats to human health and the environment (HHE). The evaluation
and comparison of removal action alternatives are provided in this EE/CA with one
alternative presented as the recommended alternative. The approach satisfies
environmental review requirements, provides stakeholder involvement, and offers a
framework for selecting the preferred alternative. In addition to the removal actions
proposed in the alternatives, this NTCRA provides a mechanism to dispose of related
waste in the Environmental Restoration Disposal Facility. Dangerous waste management
units within the 221B Canyon Building under the Resource Conservation and Recovery

Act of 1976 B Plant Part A Form will require the preparation of closure plans.

The B Plant Complex was used for chemical separation of plutonium from irradiated fuel
rods from 1945 through 1952. In the 1960s, B Plant was modified and restarted, with the
new mission to separate cesium and strontium from tank waste. These missions resulted
in contamination of buildings and structures within the complex. The scope of this
EE/CA includes the 221B Canyon Building and the retired 291B Ventilation System.

This EE/CA evaluated four removal action alternatives:
e Alternative 1 — No Action

e Alternative 2 — Continued Surveillance and Maintenance (S&M) with Hazard
Abatement of 221B and Demolition/Grouting of 291B

e Alternative 3 — All Actions Included in Alternative 2 Plus Demo Prep of 221B

After summarizing the site characteristics, providing a site description, and establishing

removal action objectives (RAOs), these alternatives were evaluated in terms of
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effectiveness, implementability, and cost. The EE/CA presents a detailed summary and

comparison of the relative performance of each alternative in Chapters 4 and 5.

Table ES-1 identifies the net present-worth cost estimates for the four alternatives based
on present-day (2016) dollars (estimates are based on the best available information on
anticipated scope). This cost estimate includes major costs that apply to all of the
alternatives, as well as alternative specific costs. The major costs are summarized in

the document.

Table ES-1. Summary of Present-Worth Cost Estimates for the Alternatives

Alternative Net Present-Worth Cost
Alternative 1 — No Action N/A*
Alternative 2 — Continued S&M with Hazard Abatement of 221B $118.4 M
and Demolition/Grouting of 291B 4
Alternative 3 — All Actions Included in Alternative 2 Plus $123.1 M

Demo Prep of 221B

Notes: Accuracy range of the cost estimate is -30 percent to +50 percent. No sensitivity analyses were performed, and the
following factors could impact the costs: levels of contamination, amount of equipment in the buildings, and differing
structural design.

Bold signifies the recommended alternative.

*Alternative 1 is not consistent with DOE obligations under federal law to protect human health and the environment;
therefore, this alternative cannot be considered viable and is not considered further in this engineering evaluation/cost
analysis, but is included for comparative purposes only in the cost analysis. Although Alternative 1 would not have an
associated implementation cost under this analysis, it is understood that taking no action would ultimately result in cost
to DOE.

DOE = U.S. Department of Energy
N/A = not applicable

S&M = surveillance and maintenance

The buildings/structures in the scope of this EE/CA were built in the 1940s. The B Plant
Complex was used for radiological and chemical processing activities and contains
significant inventories of hazardous substances. If not timely addressed, the

buildings/structures could present a threat to HHE.

The recommended removal action alternative for the B Plant Complex is Alternative 3:
Continued S&M with Hazard Abatement of 221B, Demolition and Grouting of 291B, and
Demolition Preparation (Demo Prep) of 221B. This alternative is recommended because
it meets the RAOs as stated in Section 3.1. Alternative 3 supports future remedial
decisions and characterization activities. Alternative 3 stabilizes significant amounts of
radiological inventory and is both technically and administratively feasible. Chapter 7

describes the basis for this recommendation.
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1 Introduction

This engineering evaluation/cost analysis (EE/CA) has been prepared in accordance with the National
Contingency Plan (NCP) (40 CFR 300.415(b)(4)(i), “National Oil and Hazardous Substances Pollution
Contingency Plan,” “Removal Action”) to assist the U.S. Department of Energy (DOE) in identifying the
most effective removal action alternative for placing the B Plant Complex in a configuration that is
protective of human health and the environment (HHE). The B Plant Complex structures addressed in this
EE/CA include the 221B Canyon Building (221B) and retired 291B Canyon Ventilation System (291B).
Appendix A provides a detailed description of the each of the buildings/structures. Development of this
EE/CA satisfies environmental review requirements and affords stakeholder involvement while providing
a framework for selecting the removal alternative. An Administrative Record for documentation of the
removal action will be established.

This non-time-critical removal action NTCRA) is consistent with DOE and EPA, 1995, Policy on
Decommissioning of Department of Energy Facilities Under the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA), which establishes the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) NTCRA process as the
preferred approach for decommissioning surplus DOE facilities. Under this policy, an NTCRA may be
taken when DOE determines that the action will prevent, minimize, stabilize, or eliminate a risk to HHE.
When DOE determines that a CERCLA NTCRA is necessary, DOE is authorized to evaluate, select, and
implement the removal action that DOE determines is most appropriate to address the potential risk posed
by the release or threat of release. This policy states in part:

Although the full range of CERCLA response actions may be applicable to
decommissioning activities, NTCRAs should be used for decommissioning, consistent
with this Policy. The alternative approaches available to conduct decommissioning
projects typically are clear and very limited. This often will eliminate the need for the
more thorough analysis of alternatives required for remedial actions. NTCRA
requirements provide greater flexibility to develop decommissioning plans that are
appropriate for the circumstances presented. Statutory time and dollar limits on removal
actions do not apply to removal actions conducted by DOE, which increases the scope of
projects that may be addressed by DOE removal action. Most importantly, NTCRAs
usually will provide benefits to worker safety, public health, and the environment more
rapidly and cost effectively than remedial actions. For these reasons, DOE may exercise
removal action authority to conduct decommissioning whenever such action is authorized
by CERCLA, the NCP, and Executive Order 12580.

Performance of this removal action will place the buildings/structures in a configuration that is protective
of HHE. Without decommissioning these buildings/structures and cleaning up debris, a potential threat of
release of hazardous substances exists and, without action, adverse threats to HHE eventually could
occur. As the lead agency, DOE has determined that a removal action is an appropriate means to support
the final end state and achieve environmental review requirements. The Washington State Department of
Ecology (Ecology) is the lead regulatory agency for this removal action. Ecology concurs that an NTCRA
is warranted to place these excess buildings/structures and debris in a configuration that is protective of
HHE. This NTCRA will, to the extent practicable, contribute to the efficient performance of any
anticipated long-term remedial action, as required by 40 CFR 300.415(d). This EE/CA identifies the
objectives of the removal action and analyzes the effectiveness, implementability, and estimated cost of
the proposed action to satisfy these objectives. This EE/CA also proposes to mitigate the threat to site
workers, the public, and the environment by disposing of waste generated into the Environmental
Restoration Disposal Facility (ERDF). A number of dangerous waste management units (DWMUSs) will

1-1
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be closed in accordance with WAC 173-303, “Dangerous Waste Regulations,” as amended, and
WA7890008967, Hanford Facility Resource Conservation and Recovery Act Permit, Dangerous Waste
Portion for the Treatment, Storage, and Disposal of Dangerous Waste, hereinafter called the Hanford
Facility Resource Conservation and Recovery Act of 1976 (RCRA) permit.

Removal actions taken pursuant to this EE/CA will be conducted in compliance with DOE et al., 2012,
Hanford Federal Facility Agreement and Consent Order Public Involvement Plan, and public
participation requirements established therein, and in 40 CFR 300.415(n), “Community Relations in
Removal Actions.” This EE/CA will undergo a 30-day public comment period. After the public comment
period, a written response to comments will be provided in accordance with 40 CFR 300.820(a),
“Administrative Record File for a Removal Action.” After consideration of the comments received from
the public, DOE will confer with Ecology in the issuance of the action memorandum (AM). The AM will
identify the selected alternative, whether the one recommended here or one of the other alternatives.

1.1 Purpose and Scope

This EE/CA evaluates the proposed alternatives for meeting the DOE goal of reducing the risk to HHE at
the B Plant Complex by removing or stabilizing wastes and preventing future cost escalation. The B Plant
Complex buildings/structures are located within the 200 East Area on the Central Plateau at the Hanford
Site. Appendix A provides a detailed description of each structure addressed by this EE/CA. DOE, in
consultation with Ecology and the U.S. Environmental Protection Agency (EPA), will use this EE/CA as
the basis for selecting removal actions to mitigate potential risks to HHE. Development of an AM, which
will document the selected removal action alternative, will be based on this EE/CA and public comments.
A removal action work plan (RAWP) will be prepared to document cleanup standards and removal action
methods.

1.2 Regulatory Overview

The President of the United States is given authority by Section 104, “Response Authorities,” of
CERCLA, when there is a threat to public health or welfare of the United States or to the environment, to
take any appropriate removal action to abate, prevent, minimize, stabilize, mitigate, or eliminate the
release or threat of release of contaminants into the environment. This authority is delegated to DOE,

as the CERCLA lead agency by the NCP (40 CFR 300, Subpart B, “Responsibility and Organization for
Response”), through Executive Order 12580, Superfund Implementation. Expedited response actions are
addressed by the Tri-Party Agreement (TPA) Action Plan (Ecology et al., 1989b, Hanford Federal
Facility Agreement and Consent Order Action Plan), Section 7.2.4, which cites and is consistent with
Executive Order 12580.

In anticipation of the NCP National Priorities List (NPL) listing (40 CFR 300, Appendix B, “National
Priorities List”), the Tri-Parties (DOE, EPA, and Ecology) entered into the TPA (Ecology et al., 1989a,
Hanford Federal Facility Agreement and Consent Order) in May 1989. This agreement established a
procedural framework and schedule for developing, implementing, and monitoring CERCLA response
actions at the Hanford Site. The agreement ensures compliance with remedial and/or removal action
requirements under CERCLA and other environmental regulations including closure and postclosure
requirements under RCRA. Section 8.0, “Facility Disposition Process,” of the TPA Action Plan

(Ecology et al., 1989b) outlines the approach for identifying buildings/structures that present sufficient
potential environmental concern that coordination of the decommissioning process with cleanup activities
under the TPA would be deemed necessary.

Portions of the 221B Canyon Building are a permitted treatment, storage, and/or disposal (TSD) unit.
A Part A Form has been issued that delineates the portions of the 221B Canyon Building and other

1-2
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outside tank systems that are considered part of the TSD unit. In accordance with the TPA (Section 6.0)
and WAC 173-303, closure of any DWMUs will require the preparation of closure plans. Following
public review of and comment on these closure plans, they will be approved by Ecology and then
incorporated into the Hanford Facility RCRA Permit. Any waste generated under this removal action at
these DWMUs will be disposed at ERDF under the authority of this removal action.

The TPA Action Plan (Ecology et al., 1989b, Appendix J, “Central Plateau Facilities™) lists facilities that
are not fully addressed under Sections 6.0 or 7.0 of the TPA (Ecology et al., 1989a) and that have been
determined by the Tri-Parties, in accordance with Section 8.0, to be subject to removal or remedial action
under CERCLA. Each facility in Appendix J that has undergone an evaluation, as required by the

TPA Action Plan (Section 8.1.4, “Disposition Documentation™), is designated as a Tier 1 facility, Tier 2
facility, or neither. Facilities that have not yet been evaluated, as required by the TPA Action Plan
(Section 8.1.4), are identified as tier to be determined (TBD). The buildings/structures in this EE/CA, not
included in Appendix J of the TPA Action Plan or designated as a tier TBD, will be subject to a facility
evaluation and, with concurrence from the lead agency, will be added to Appendix J.

This EE/CA constitutes the facility evaluation, as required by TPA Action Plan (Ecology et al., 1989b)
Section 8.1.4 for the following structures: the components of the retired 291B Canyon Ventilation System
not already designated as Tier 2 in Appendix. It is recommended that the retired 291B Canyon Ventilation
System be designated Tier 2 based on the level of contamination contained in these structures. The

221B Canyon Building is already designated as a Tier 1 facility in Appendix J of the TPA Action Plan.
Approval of a change to Appendix J is to be completed in accordance with Section 12.0, “Changes to the
Agreement,” of the TPA.

As documented in Appendix J of the TPA Action Plan (Ecology et al., 1989b), DOE and Ecology have
determined that the ultimate CERCLA response action for the 221B Building will be a remedial action.
However, the TPA does not preclude DOE from undertaking an interim CERCLA removal action to
address potential threats of releases from the B Plant Complex. Any removal action undertaken, pursuant
to this EE/CA and the resulting AM, will be consistent with the final remedial action decisions and will
contribute to the efficient performance of any anticipated long-term remedial action as required by the
NCP (40 CFR 300.415(d)). This EE/CA satisfies the requirement of TPA (Ecology et al., 1989a)
Milestone M-085-74, “Submit to Ecology proposal(s) for expedited response actions for one or more of
the Tier 1 and Tier 2 facilities in the B Plant Geographic Area listed in HFFACO Appendix J.”1

1 HFFACO (Hanford Federal Facility Agreement and Consent Order) in quote is referring to the Tri-Party Agreement.

1-3



DOE/RL-2016-14, DRAFT A
JUNE 2016

This page intentionally left blank.



wv bW

0 a3 &

11
12
13

14
15
16
17
18

19

20
21
22
23
24
25
26

27
28
29

30
31
32
33
34

35
36
37
38
39

DOE/RL-2016-14, DRAFT A
JUNE 2016

2 Site Characterization

This chapter provides a general site description and background for the B Plant Complex, as well as a
more detailed description of the areas of the B Plant Complex included in the scope of this EE/CA.

This chapter also provides information about previous deactivation activities and current conditions that
justify a removal action.

2.1 Site Description and Background

The buildings/structures in the scope of this NTCRA are located within the B Plant Complex in the
200 East Area of the Hanford Site. Highway 240 is to the southwest of the B Plant Complex, and the
Columbia River is north-northeast (Figure 2-1).

Public access to the Hanford Site is currently restricted and controlled at the Wye Barricade on Route 4
and the Yakima and Rattlesnake Barricades on State Highway 240. Unauthorized access to the B Plant
Complex is prohibited. The complex buildings/structures are locked, and a 1.8 m (6 ft) cyclone fence
encloses the immediate deactivated area.

This EE/CA covers the 221B Canyon Building and the retired 291B Canyon Ventilation System.

The term B Plant Complex refers to all structures contained within the B Plant Implementation Area.
Specific buildings within the complex are referred to by their building identification numbers.

The adjacent operational Waste Encapsulation and Storage Facility (WESF) is not included in the scope
of this EE/CA.

2.1.1 Background

The 221B Canyon Building (B Plant), within the 200-CB-1 Operable Unit (OU), was built in 1945 and
began separations processing using irradiated fuel from the Hanford Site B and D Reactors on April 13,
1945. The original separations process used at B Plant was the bismuth-phosphate process, which
produced a plutonium nitrate product that was shipped to the Los Alamos Site in New Mexico for
fabrication into atomic weapons. Due to greater efficiency of a new radiochemical separations process at
a facility known as the Reduction-Oxidation Plant, B Plant was shut down in 1952. The canyon and
process cells were extensively decontaminated of residual plutonium thereafter.

In the 1960s, B Plant was retrofitted for a large waste partitioning mission to separate cesium-137 and
strontium-90 from the liquid wastes stored in the tank farms. Purified strontium and cesium solutions
were then transferred to the adjacent WESF for solidification, encapsulation, and storage in pool cells.

From 1984 through 1985, B Plant was prepared for a demonstration test in the pretreatment of neutralized
current acid waste. Pretreatment was to be the first step in processing the tank waste into a form
compatible with long-term storage. In 1990, a determination was made that B Plant could not meet
modern safety, seismic, and secondary containment criteria. B Plant was eliminated from consideration as
the pretreatment facility.

In May 1991, B Plant was taken out of operating mode and in September 1995, the plant was placed in
transition status. In 1996, transition activities were initiated to stabilize, remove, and dispose of major
radioactive sources, hazardous materials, and dangerous waste. WESF utility systems were upgraded to
support its own need. In 1998, WESF became independent of B Plant. The facilities were decoupled, and
B Plant was isolated (HNF-14804, B Plant Documented Safety Analysis).
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Figure 2-1. Hanford Site and B Plant Complex Location

2-2



O 00 AW AW -

DOE/RL-2016-14, DRAFT A
JUNE 2016

2.1.2  Physical Setting

The Hanford Site encompasses approximately 1,517 km? (586 mi?) in southeastern Washington State
(Figure 2-1). It is north of the confluence of the Columbia, Yakima, and Snake Rivers. The Columbia
River flows east through the northern part of the Hanford Site and, turning south, forms the eastern
boundary of the site. The Yakima River runs along part of the southern boundary and joins the Columbia
River at the City of Richland, which bounds the Hanford Site on the southeast.

The Hanford Site lies east of the Cascade Mountains and has a semiarid climate caused by the rain
shadow effect of the mountains. Climatological data are monitored at the Hanford Meteorological Station,
which is located between the 200 East and 200 West Areas. Weather stations are located throughout the
Hanford Site. The seasonal average winter temperature (December through February) is 0.9°C (33.7°F),
and the seasonal average summer temperature (June through August) is 23.2°C (73.7° F). The average
normal maximum temperature is 33.1°C (91.6°F) in July, and the average normal minimum temperature
is 4.1°C (24.6°F) in January (PNNL-15160, Hanford Site Climatological Summary 2004 with Historical
Data). Average annual precipitation is 17.73 cm (6.98 in.). Most precipitation occurs during late autumn
and winter, with more than half of the annual amount occurring from November through February.

2.1.3  Geology and Hydrology

The Hanford Site lies in a sediment filled basin on the Columbia Plateau in southeastern Washington.
The B Plant Complex is located in the 200 East Area, which is in the Pasco Basin, a topographic and
structural depression in the southwest corner of the Columbia Basin physiographic subprovince.
Generally, this subprovince is characterized by relatively flat, low-relief hills with moderately incised
river drainages.

The Columbia Basin subprovince is underlain by the Columbia River Basalt Group, which consists of

a thick sequence of Miocene basalt flows that can be greater than 3 km (1.8 mi) thick in the Pasco Basin.
The suprabasalt sediments are approximately 169 m (555 ft) thick and consist primarily of the Pliocene
Ringold Formation fluvial and lacustrine deposits and Pleistocene Hanford formation flood deposits.
The surface elevation of the 200 East Area is approximately 210 m (689 ft) above mean sea level.
Ringold Formation sediments were reworked and/or removed when Pleistocene period cataclysmic
flooding flowed through Gable Gap and into the central portion of the Hanford Site. During this
post-Ringold period, erosion created a northwest-southeast oriented paleochannel that filled with highly
permeable Hanford formation sediments (PNNL-12261, Revised Hydrogeology for the Suprabasalt
Aquifer System, 200-East Area and Vicinity, Hanford Site, Washington).

Regional groundwater generally flows from upland areas in the west toward the discharge area north and
east along the Columbia River. Beneath the 200 East Area, groundwater flows to the south-southeast
within the buried paleochannel. The unconfined aquifer within the area exhibits high hydraulic
conductivity and has a low hydraulic gradient. The resultant water table is very flat and more than 90 m
(300 ft) below ground surface (DOE/RL-2015-07, Hanford Site Groundwater Monitoring Report for
2014). The Ringold Formation lower mud unit represents the base of the unconfined aquifer in the southern
portions of the 200 East Area (DOE/RL-2011-118, Hanford Site Groundwater Monitoring for 2011).

The Columbia River and its tributary, the Yakima River, are the primary Hanford Site surface water
features. West Lake, about 5.2 ha (12.85 ac) and less than 0.91 m (3 ft) deep, is the only natural lake on
the Hanford Site. In the past, wastewater disposal to the ground surface created artificial surface water
bodies across the Hanford Site (HNF-3358, B Plant Surveillance and Maintenance Phase Safety Analysis
Report).
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214 Anticipated Future Land Use

The reasonably anticipated future land use for the portion of the Inner Area where the 200-CB-1 OU is
located is designated as industrial.

DOE worked for several years with cooperating agencies to define land use goals for the Hanford Site.
The cooperating agencies and stakeholders included the National Park Service, Tribal Nations, the States
of Washington and Oregon, local/county and city governments, economic and business development
interests, environmental groups, and agricultural interests. A 1992 report (Drummond, 1992, The Future
for Hanford: Uses and Cleanup, The Final Report of the Hanford Future Site Uses Working Group) was
an early product of the efforts to develop land use assumptions. The report recognized that the Central
Plateau would be used for waste management activities for the foreseeable future. Following the report,
DOE issued DOE/EIS-0222F, Final Hanford Comprehensive Land Use Plan Environmental Impact
Statement (HCP EIS), associated record of decision (ROD) (64 FR 61615, “Record of Decision: Hanford
Comprehensive Land Use Plan Environmental Impact Statement (HCP EIS)”) in 1999, and a
supplemental analysis (DOE/EIS-0222-SA-01, Supplement Analysis: Hanford Comprehensive Land-Use
Plan Environmental Impact Statement) in 2008.

The HCP EIS (DOE/EIS-0222F) analyzed the potential environmental impacts of alternative land use
plans for the Hanford Site and considered the land use implication of ongoing and proposed activities.
Under the preferred land use alternative selected in the HCP EIS ROD (64 FR 61615), the Central Plateau
was designated for Industrial-Exclusive use, defined as areas “suitable and desirable for management of
hazardous, dangerous, radioactive, nonradioactive wastes, and related activities.” The 2008 supplemental
analysis (DOE/EIS-0222-SA-01) reconfirmed the land use designations in the HCP EIS
(DOE/EIS-0222F) and clarified that the comprehensive land use plan will remain in effect as long as DOE
retains legal control of some portion of the Hanford Site, which is expected to be longer than 50 years.

The area designated as the Central Plateau in the Drummond (1992) report and the HCP EIS
(DOE/EIS-0222F) is only a portion of the area now commonly known as the Central Plateau. The current
195 km? (75 mi?) area Central Plateau also encompasses a portion of the land known in the previous
documents as “all other areas,” with a designated land use of conservation (mining). The Inner Area
portion of the Central Plateau (described in Section 1.3) is contained within the area designated for
Industrial/Industrial-Exclusive land use. At approximately 25 km? (10 mi?), the Inner Area covers about
half of the Industrial-Exclusive area and is defined by DOE as the final footprint area of the Hanford Site
that will be dedicated to permanent waste management and containment of residual contamination.

2.1.5 Cultural Resources

A Section 106 cultural resources review (National Historic Preservation Act of 1966) would be
conducted to address removal action activities. The removal action activities would be performed in areas
that have been extensively disturbed by past construction activities. Before field activity begins, each
building/structure requiring documentation would be evaluated for the type of documentation required,
such as the Historic Property Inventory or Expanded Historic Property Inventory Form. Cultural
resources review documentation for any specific building/structure would be finalized before removal
action activities began. Tagged artifacts, if removable, would be collected for long-term curation. Tagged
artifacts that could not be removed would be photographed or documented. At the time of removal,
assessments would be made regarding options and feasibility of long-term curation of tagged artifacts.

Hanford Site buildings/structures have been evaluated for their National Register of Historic Places
eligibility as part of DOE/RL-97-56, Hanford Site Manhattan Project and Cold War Era Historic District
Treatment Plan. Some buildings/structures have been determined to be contributing properties to the
Manhattan Project/Cold War Era Historic District with mitigation in the form of documentation required.
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DOE/RL-97-56 also requires that walkthroughs of these buildings/structures be completed to identify
artifacts that are of educational and interpretive value.

2.1.6 Ecological Resources

The land area around the buildings/structures addressed by this NTCRA has been disturbed from building
and parking lot construction activities. Because most of the proposed action would occur in previously
disturbed areas, the potential for effects on sensitive ecological resources is expected to be minimal.
Ecological reviews would be conducted before work begins to identify where there is potential for
adverse impacts to sensitive or rare biological resources, consistent with existing routine procedures
(DOE/RL-95-11, Ecological Compliance Assessment Management Plan).

The buildings/structures have the potential to support nesting by migratory birds; therefore,
building-specific surveys must be conducted at each building/structure prior to commencement of
removal action activities. Project engineers would consult with the ecological compliance staff well in
advance of planned removal action activities to allow for sufficient surveys. If nesting migratory birds are
observed, removal action activities would potentially be delayed until after the end of the nesting season.
Appropriate mitigation efforts will be used to reduce the disturbance. The buildings/structures may also
have the potential to provide roosting habitat for various species of bats. Communal roost sites for many
bat species are considered a high conservation priority for the Washington Department of Fish and
Wildlife. Surveys for bats (if any are found) will be performed at each building/structure prior to
commencement of removal action activities, and an appropriate mitigation plan will be developed.

No plant or animal species listed as threatened or endangered under the federal Endangered Species Act of
1973, or candidates for such protection, are known to be near the buildings/structures slated to undergo
removal action activities. Very little native or natural habitat is present near the buildings/structures slated
to undergo removal action activities. Care would be taken to avoid or minimize damage to any native
vegetation, especially shrubs that are near the buildings/structures.

Impacts on ecological resources would continue to be mitigated in accordance with DOE/RL-96-32,
Hanford Site Biological Resources Management Plan.

2.2 B Plant Complex Description

This section describes the B Plant Complex buildings/structures within the scope of this EE/CA and
summarizes the processes that occurred at these locations. The buildings/structures included are the
221B Canyon Building and the retired 291B Ventilation System. The B Plant Complex contains
buildings, tanks, ventilation systems, and other structures that were used during B Plant operations
(Figure 2-2). Many of these buildings/structures have been included in previous regulatory decision
documents. Appendix C contains a list of all buildings/structures within the B Plant Complex
Implementation Area and associated regulatory decision documents. Table 2-1 lists the
buildings/structures in the B Plant Complex that are in the scope of this EE/CA. Appendix A contains
additional information about the buildings/structures addressed in this EE/CA.

2.2.1 221B Canyon Building

The 221B Canyon Building is a reinforced concrete and steel structure divided into 20 sections with
transverse section joints that are keyed and offset to ensure necessary shielding. The building was
designed and built with specific containment and confinement features to prevent excessive radiation
exposure to workers and the public.
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Table 2-1. B Plant Complex Structures in the Scope of this EE/CA
Building/Structure
Identification Building/Structure Name
221B B Plant Canyon Building
291B Exhaust Control Fans/Turbine Building
291B System Retired Vel}tilation System (A tMough F HEPA Filters, Sand Filter, Ducts, Fans,
Stack, Passive Vent, and Support Buildings)
291BA Exhaust Air Sample House
291BB A&B Filters Instrument Building
291BC Access Control Building
291BD C Filter Instrument Building
291BF D Instrument Building
291BG E Instrument Building
291BH E Filter Vault Plug Cover
291BJ F Filter Instrument Building
291BK Instrument Building
291B001 Retired Canyon Ventilation Stack
296B002 Filter Vault Passive Vent (For A through F HEPA Filters)
HEPA = high-efficiency particulate air

The canyon is composed of 40 process cells; Hot Pipe Trench; Air Tunnel; Crane Cab Gallery; Canyon
Deck; and Operating, Pipe, and Electrical Galleries. The process cells and Hot Pipe Trench are covered
with removable concrete cover blocks that make up the Canyon Deck. An overhead bridge crane spans
the total width of the building. The roof is a steel structure enclosed with metal panels built over and
enclosing the original roof. Figures 2-3 and 24 show a plan view of the canyon building, and Figure 2-5
provides a cross-sectional view.
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Figure 2-5. Cross Section of the 221B Canyon Building

The canyon and process cells were extensively decontaminated of residual plutonium when the facility
was being prepared for the cesium separations mission. A minimal amount of plutonium may remain in
the Air Tunnel, underground ducts, and old ventilation system; however, the only known or estimated
remaining plutonium is in the 291B Ventilation System filters (HNF-3358).

The 221B Canyon Building is a dangerous waste storage permitted facility under the Hanford Facility
RCRA Permit B Plant Part A Form. Table 2-2 lists the dangerous waste within the 221B Canyon Building
that is included in the RCRA B Plant Part A Form. In addition to the dangerous waste listed in Table 2-2,
The RCRA B Plant Part A Form lists dangerous waste within the B Plant Complex that is located outside
the canyon building.

2.2.1.1 Service Area and Canyon Deck

The Canyon Deck is the area above the process cells, Hot Pipe Trench, and Air Tunnel. The Canyon Deck
spans the length of the canyon and consists of the cell cover blocks. The deck was cleaned during
deactivation, but it still contains various equipment. All equipment is radiologically contaminated, and
some of it contains lead. Lead is present on the Canyon Deck as both shielding and waste. HNF-3208,
Documentation of Remaining Hazardous Substances/Dangerous Wastes in B Plant, provides a list of dose
rates present on the Canyon Deck.
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Table 2-2. 221B Canyon Building Dangerous Waste Storage Systems Included in the
RCRA B Plant Part A Form
Type of Type of
Storage Tank/Vessel Storage Tank/Vessel
System Location (Cell) | Identification System Location (Cell) | Identification
Low-Level 9 TK-9-1 Low-Level 23 E-23-3
Waste Waste
Treatment and TK-9-2 Concentrator E-23-3-1
Siotage Byt | vy TK-10-1 E-233-2
24 TK-24-1 D-23-2
25 TK-25-1 E-234
TK-25-2 TK-23-1
26 TK-26-3 Organic Mixed | 26 TK-26-1
Waste Storage
39 TK-39-1 System 27 TK-27-2
Miscellaneous | 5 E-5-2 TK-27-3
Storage Tank
System 17 TK-17-1 TK-274
TK-17-2 28 TK-28-3
18 T-18-2 TK-284
TK-18-3 29 TK-29-4
20 E-20-2 30 TK-30-3
21 TK-21-1 Neutralized 6 TK-6-2
Current Acid
22 TK-22-1 Waste ) TK-7-1
28 T-28-1 Treatment and TK-7-2
Storage System
29 TK-29-2 8 TK-8-1
30 T-30-1 TK-8-2
32 TK-32-1 13 TK-13-1
33 TK-33-1 14 TK-14-2
34 TK-34-2 29 TK-29-3
35 TK-35-2 39 TK-39-2
36 TK-36-1 39 TK-39-5
221B Canyon TK-100
Deck
Containment Canyon Deck Lead Shielding Cell 4 4 7 Containers
Building and Process Container
Storage Cells Storage
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2.2.1.2 Galleries

B Plant has three galleries: Electrical Gallery, Pipe Gallery, and Operating Gallery. The galleries span
from Cell 4 to Cell 40, except for the Operating Gallery, which spans the entire length of the building.
The galleries are shielded by the north interior longitudinal wall, which is 3 m (9 ft) thick at cell level and
2 m (7 ft) thick above the Canyon Deck level.

In addition to the galleries, three rooms are located on the other side of the railroad tunnel on the Pipe and
Electrical Gallery levels. These rooms (Special Work Permit Change Room Lobby, Laundry Storage, and
Fan Room) are expected to contain minimal hazards and contamination.

2.2.1.3 Electrical Gallery

The Electrical Gallery, the lowest gallery below grade, housed electrical switchgear, automatic transfer
switches, and uninterruptible power supply battery systems for the distributed control system and canyon
emergency lighting. All systems have been deactivated and electrically isolated as part of deactivation.
The Electrical Gallery is on a current surveillance and maintenance (S&M) path and is radiologically and
chemically contaminated.

2.2.1.4 Pipe Gallery

The Pipe Gallery, located on the main level of B Plant, housed electrical switchgear, instrument racks,
nonradioactive solution piping, chemical addition tanks, and associated gang valves that served the in-cell
equipment. All systems have been deactivated, and piping has been drained as part of deactivation.

The Pipe Gallery contained seven high-efficiency particulate air (HEPA) filters that exhausted air outside
in order to control any gallery airborne contamination. These filters have been removed, and ducts are
expected to be free of contamination. The Pipe Gallery is on a current S&M path and is chemically and
radiologically contaminated. Water intrusions were observed in 2015, and an elevated level of
radiological contamination has been noted since 2008. It is suspected that the contamination originated
from the Operating Gallery. As of 2015, this contamination has not been addressed.

2.2.1.5 Operating Gallery

The Operating Gallery, located above the Pipe Gallery, consisted of a series of panels that housed
instruments, indicators, controls, and alarms to support the in-cell process equipment. A number of small
chemical tanks and scales also reside on this gallery. The Operating Gallery is not on a current S&M path.

2.2.1.6 Process Cells, Hot Pipe Trench, and Air/Wind Tunnel

The 40 process cells run east to west the length of the canyon. The process cells span the height of the
Electrical and Pipe Gallery levels. The process cells are south of the galleries and north of the Hot Pipe
Trench and the Air/Wind Tunnel (Air Tunnel). The Air Tunnel is at the Electrical Gallery level, and the
Hot Pipe Trench is at the Pipe Gallery level. The process cells, Hot Pipe Trench, and Air Tunnel are not
part of the current S&M path and contain significant amounts of radiological contamination. Figure 2-5
shows a cross section of the 221B Building.

The process cells provided segregation of the highly contaminated process vessels and equipment, as well
as access and storage space. Cells 1 through 4, 15, 16, and 40 were used for controlled access and storage
space for radioactive solid waste and failed parts. Cells 5 through 14 and 17 through 39, except for

Cell 10, are standard canyon cells that contained highly contaminated process vessels and equipment.
The process cells contain chemicals, as listed in HNF-3208. Table 2-2 provides a list of Part A DWMU
tanks and containers in the process cells.
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The Hot Pipe Trench is parallel to the process cells from Cells 5 through 40. The trench provided the
isolation and shielding of contaminated piping for intercell solution transfer and vessel venting systems.

The Air Tunnel is located below the Hot Pipe Trench and served as the exhaust manifold for air from the
process cells, Hot Pipe Trench, and 212B Cask Station.

2.2.1.7 Crane and Crane Cab Gallery

The crane is a 41 metric ton (45 ton) capacity overhead bridge crane that spans the total internal width of
the canyon. It is electrically operated from the cab in the Crane Cab Gallery, which is above the Operating
Gallery. These areas are not part of the current S&M path and are expected to have asbestos, lead,
chemicals, and radiological contamination.

2.2.2 Retired 291B Ventilation System

The retired 291B Ventilation System consists of a main duct coming from the 221B Canyon Building; six
HEPA filter cells; a sand filter; a stack; and various fans, ductwork, and support buildings. The support
buildings (291B, BA, BB, BC, BD, BF, BG, BH, BJ, and BK) are discussed in more detail in

Appendix A. During operations, the exhaust ventilation filters formed the final barrier to prevent
contaminated air from reaching the environment through the stack. The entire system was isolated and
abandoned in place by plugging part of the main exhaust duct with concrete about 15 m (49.2 ft) from the
canyon building. This EE/CA covers the ventilation ducts, HEPA alphabet filter vaults, sand filter,
291B001 Stack, and all abovegrade supporting structures (including the structures previously covered in
DOE/RL-2010-54, Engineering Evaluation/Cost Analysis for 200 East Area Tier 2 Buildings/Structures).
The entirety of the retired ventilation system is radiologically contaminated. The HEPA filter vaults
contain a significant amount of contamination, as listed in Table 2-3. Further details on the retired
ventilation system are provided in Appendix A. Figure 2-6 shows the general configuration of the retired
291B Ventilation System.

Table 2-3. B Plant Radioactive Material Inventories

Location Type Inventory (Ci)

A Filter Cs-137 <18,000

Sr-90 <12,000

Pu-mix <lgor0.175Ci
B Filter Cs-137 <43,000

Sr-90 <29,000

Pu-mix <l gor0.175 Ci
C Filter Cs-137 <25,000

Sr-90 <16,000

Pu-mix <l gor0.175Ci
D Filter Cs-137 <70,000

Sr-90 <14,000

Pu-mix <1 gor0.175 Ci
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Table 2-3. B Plant Radioactive Material Inventories
Location Type Inventory (Ci)
E Filter Cs-137 3
Sr-90 2
Sand Filter Cs-137 2,000
Sr-90 3,000
Pu-mix =11 gor1.925Ci
Canyon Cs-137 81,000
Sr-90 44,000

Note: Inventories are from Table 3.3-3 of HNF-3358, B Plant Surveillance and Maintenance Phase Safety Analysis Report.
Cs-137 = cesium-137
Sr-90 = strontium-90

Pu-mix = assumed to be a mixture of plutonium-238 through plutonium-242 and americium-241
221B Canyon Building
T
: : 291BK
n Concrete Plug
"
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I
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Figure 2-6. Retired 291B Ventilation System Configuration

2.2.2.1 296B002 Filter Vault Passive Vent System

The six filter cells contained within the retired 291B Ventilation System are equipped with a passive
HEPA filter vent system (296B002), which allows any gases generated from radiolytic decomposition of
water or any other substances to dissipate naturally, while preventing transfer of contaminants to the
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atmosphere. 296B002 contains two HEPA filters. The first HEPA filter serves to filter the vent stream
and prevent a release of contaminants to the atmosphere. The second HEPA filter is an approved
alternative to a record sampler and is used to perform in-place nondestructive assay for reporting
emissions from the passive vent discharge.

2.3 Previous Investigations and Removal Actions

Various soil and groundwater investigations have been conducted within the 200 East Area on the Central
Plateau of the Hanford Site. No investigations, however, were related to the buildings/structures
addressed by this NTCRA. No previous removal actions have been performed on the buildings/structures
addressed by this NTCRA.

2.4 Source, Nature, and Extent of Contamination

The buildings/structures are, to different degrees, contaminated with both radioactive and chemical
substances that were used or generated during facility operations and waste management activities.
Some hazardous substances were removed during the deactivation period. Others will be removed from
the buildings/structures as part of routine S&M activities. In addition to radiological and chemical
hazards, structural hazards exist due to degradation of the structural integrity of the buildings/structures.
Structural degradation could result in partial or total loss of radiological containment and/or worker
injury.

Resources such as historical information, process knowledge, radiological survey reports, occurrence
reports, assessment reports, personnel interviews, characterization reports, vulnerability assessments,
inspections, walkdowns, and knowledge of construction and other materials will be used to characterize
remaining hazardous substances (for example, within equipment and piping/drains) in order to facilitate
removal action activities and associated waste disposal.

To support characterization of waste within the buildings/structures, a sampling and analysis plan (SAP)
will be prepared in conjunction with the RAWP. As the lead regulator for this action, Ecology will
approve the RAWP and SAP. The SAP will also be submitted to EPA for approval.

2.4.1 Radiological Hazards

Primary hazardous substances associated with the buildings/structures are radioactive materials. Primary
radionuclide contaminants include, but are not limited to, cesium-137 and strontium-90. There are minor
amounts of plutonium mix assumed to consist of plutonium-238 through plutonium-242 and
americium-241. Most contaminants are found within process cells in the 221B Canyon Building and
HEPA filters of the retired 291B Ventilation System. Table 2-3 summarizes the radioactive material
inventory (HNF-3358). Dose rates within 221B are provided in HNF-3208.

2.4.2 Chemical Hazards

The following chemical hazards may be present within the B Plant Complex. The buildings/structures
contain some friable and/or nonfriable asbestos, in the form of insulation and ductwork, which will be
confirmed through process knowledge and/or sampling and analysis. Additional chemical hazards present
may include, but are not limited to, one or more of the following materials:

e Polychlorinated biphenyls (PCBs)

¢ Beryllium

e Lead paint, shielding, and equipment

e  Other heavy metals (for example, arsenic, cadmium, and uranium)
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e Mercury switches, gauges, and thermometers
e Mercury or sodium vapor lights

o Incandescent light bulbs

o Used oil from motors and pumps

o Emergency light batteries

o Refrigerants

e Lubricants

o Corrosives (including both acids and caustics)

2.4.3 Current Hazard Conditions

Current S&M areas are identified in DOE/RL-99-24, Surveillance and Maintenance Plan for the
221-B Facility (B Plant), hereinafter called the S&M plan. These areas are surveyed annually to identify
any changes in the condition of the building. Table 2-4 lists conditions noted from 2008 to 2014.

Table 2-4. Current Hazard Conditions

Surveyed

Area

Area

Documented Conditions

Electrical
Gallery

Yes

The Electrical Gallery contains numerous unknown chemical leaks, stains, and
powders and areas of fixed contamination.

Pipe Gallery

Yes

In general, the Pipe Gallery has both known and unknown chemical leaks,
stains, and powders throughout, such as caustic lines leaking. There are also
water intrusions, exposed insulation, and structural deterioration around
expansion joints. In 2015, the Pipe Gallery had a large water intrusion that
threatened accessibility. In 2013, an area of the Pipe Gallery with
contamination levels voided the Radiological Work Permit. The highest levels
of contamination appear to be coming from the ceiling and are thought to
originate in the Operating Gallery.

Operating
Gallery

The Operating Gallery is not on a surveillance path and has not been entered
since deactivation. It was not added to a surveillance path due to the apparent
lack of hazardous conditions. The high levels of contamination in the Pipe
Gallery indicate that this is no longer the case.

2.5 Risk Evaluation

The buildings/structures addressed by this NTCRA are contaminated with hazardous substances including
radiological contaminants, heavy metals, PCBs, beryllium, and asbestos. The buildings/structures were
used for radiological and/or chemical processing activities and contain significant inventories of
hazardous substances that could present an increased threat to HHE if not addressed.

The buildings/structures addressed by this EE/CA were built in the 1940s and are structurally
deteriorating. A new roof was placed on B Plant to mitigate water intrusion into the canyon building due
to structural degradation and, while this issue is now fixed, the rest of the building has continued to
degrade over time. Contamination could further spread throughout the building or to the environment as
the buildings/structures continue to deteriorate. Contaminants could be released directly to the

environment through a fire; breach in a utility pipe, containment wall, or roof; or building collapse as the
buildings age and deteriorate.
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Radiological and chemical conditions of B Plant, as described in Section 2.4, indicate that contamination
is spreading in locations that are currently surveyed. Contamination spreading in these locations indicates
that there may be spreading of contamination in other areas that are not entered. Several locations within
B Plant are radiologically contaminated and need to be addressed before the occurrence of an
unpredictable event that could be a threat to HHE.

Because TPA (Ecology et al., 1989a) Milestone M-085-70, “Submit Remedial Investigation/Feasibility
Study Work Plan for 200-CB-1 to Ecology,” is not required until September 30, 2019, the remedial
actions are not expected to be implemented for a number of years thereafter. In general, the risk of an
accidental release (for example, from a structure failure) increases the longer the buildings/structures
await the eventual remedial action activities for the OU. Without the near term hazard mitigation actions,
the structural deterioration and contamination spread could result in an unacceptable release to HHE.
Therefore, the removal action is needed to alleviate this potential future risk. Radiological and chemical
contamination present a sufficient threat of release to the environment under a continued S&M scenario to
justify an NTCRA.
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3 Identification of Removal Action Objectives

This chapter discusses the removal objectives developed for the evaluated alternatives to reduce the risk
associated with 221B and 291B. The removal action objectives (RAOs) for this NTCRA are to perform
removal actions in a manner that would, to the extent practicable, support long-term and final cleanup
goals for the 200 Area NPL (40 CFR 300, Appendix B) site. The RAOs were developed in conjunction
with the reasonable anticipated land use, contaminants of concern, and potential applicable or relevant
and appropriate requirements (ARARs). The principal threats to be addressed are the remaining
radiological inventory and residual hazardous chemical contamination associated with past operations.

The RAOs are general descriptions of what the removal action is expected to accomplish. They are
defined as specifically as possible and usually address the following variables:

e Media of interest (e.g., structures, process tanks, and support equipment)

e Types of contaminants (e.g., radionuclides, inorganic, and organic chemicals)
e Potential receptors (e.g., humans, animals, and plants)

e Possible exposure pathways (e.g., external radiation and ingestion)

Section 2.4 describes the radionuclide and/or chemical contamination that may present a risk to HHE.
The following RAOs have been identified, based on the potential hazards discussed in Chapter 2.

3.1 Removal Action Objectives

The following RAOs for this NTCRA are to perform removal actions to address identified risks in a

manner that would, to the extent practicable, support the long-term and final cleanup goals for the
200 Area NPL (40 CFR 300, Appendix B) site:

1. Reduce the inventory and any potential threat to HHE from an unacceptable exposure to hazardous
and radioactive substances.

2. Minimize the general disruption and adverse impacts to cultural resources and wildlife habitat.
3. Safely treat, as appropriate, and dispose of waste generated by the removal action.
4. Be consistent with anticipated remedial actions at the B Plant Complex.

5. Minimize or eliminate the need for future S&M activities.

3.2 Applicable or Relevant and Appropriate Requirements

The NCP states, “Removal actions...shall, to the extent practicable considering the exigencies of the
situation, attain applicable or relevant and appropriate requirements under federal environmental or state
environmental or facility siting laws” (40 CFR 300.415()).

The evaluation of ARARs for this EE/CA can be found in Appendix B. Appendix B provides an overview
of the ARARSs process and a summary of those ARARs that potentially affect the development of RAOs.

Identification of ARARSs is a site-specific determination involving a two-part analysis: first,

a determination of whether a given requirement is applicable; then if it is not applicable, whether it is
relevant and appropriate. A requirement is deemed applicable if the specific terms of the law or regulation
directly address the primary contaminants, remedial action, or place involved at the site. If the
jurisdictional prerequisites of the law or regulation are not met, a legal requirement may nonetheless be
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relevant and appropriate if the circumstances of the site are sufficiently similar to circumstances in which
the law otherwise applies and it is well suited to the conditions of the site.

A requirement must be substantive in order to constitute an ARAR for activities conducted onsite.
Procedural or administrative requirements, such as permits and reporting requirements, are not ARARs.

In addition to ARARs, the NCP provides that where ARARs do not exist, agency advisories, criteria, or
guidance are to be considered (TBC) useful “in helping to determine what is protective at a site or how to
carry out certain actions or requirements.” The NCP preamble states, however, that provisions in the TBC
category “should not be required as cleanup standards because they are, by definition, generally neither
promulgated nor enforceable, so they do not have the same status under CERCLA as do ARARs”

(40 CFR 300).

As the lead federal agency, DOE has the primary responsibility for the identification of federal ARARs at
the B Plant Complex. As the lead regulatory agency, Ecology has the responsibility for identifying state
ARARs (Appendix B). Requirements of ARARs and TBCs are generally divided into three categories:
chemical-specific, location-specific, and action-specific. Chemical-specific and location-specific ARARs
affecting the development of RAOs are discussed in the following chapter. Other chemical-specific,
location-specific, and action-specific ARARs are presented in Chapter 5 for each of the alternatives
considered. Appendix B provides a detailed discussion of all the ARARs considered for this EE/CA.
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4 Identification of Removal Action Alternatives

This chapter identifies the removal action alternatives. The purpose of these alternatives is to mitigate the
risk of release and exposure to hazardous substances from 221B and 291B. These alternatives were
developed with consideration for eventual disposition of the 221B Canyon Building, which is not
included in the scope of this EE/CA.

The removal actions proposed in this EE/CA are consistent with and would support a final disposition
similar to those described in EPA et al., 2005, Record of Decision, 221-U Facility (Canyon Disposition
Initiative), Hanford Site, Washington. The 221U Canyon Building remedial action is considered a pilot
project for the remediation of other Hanford Site canyon buildings. The 221U Canyon remedial action
involved removal of waste from abovegrade level galleries and the Canyon Deck and grouting of internal
spaces below the Canyon Deck level. All of these actions have been completed. The U Canyon ROD
(EPA et al., 2005) specified the final state of U Canyon as removal of roof and wall sections down to deck
level and construction of an engineered barrier over the remnants of the canyon. These actions are

still ongoing.

The alternatives were developed in consideration of a future B Plant Canyon Building ROD, which would
include evaluation of remedial actions similar to those described in the 221U Canyon Building ROD
(EPA et al., 2005). The consistency with expected remedial decisions at the B Plant Complex is addressed
in Chapter 5 of this EE/CA. All alternatives will be evaluated against this criterion.

The following removal action alternatives were identified for evaluation in this EE/CA:
e Alternative 1 — No Action

e Alternative 2 — Continued S&M with Hazard Abatement of 221B and Demolition/Grouting of
291B

e Alternative 3 — All Actions Included in Alternative 2 Plus Demo Prep of 221B

For all actions, wastes generated during removal action activities may include, but are not limited to,
radiologically and/or chemically contaminated equipment and structural and construction materials.
Structural and construction material includes wood, metal, roofing, siding, gypsum, and concrete.
Equipment includes pumps, pipes, tanks, containers, boilers, compressors, ductwork, and electrical
components. The preferred location for disposal of waste is ERDF. Waste treatment and/or disposal may
take place at other facilities that are on the Hanford Site, or offsite, and have been authorized by their own
EPA regional offices in accordance with the NCP (40 CFR 300.440, “Procedures for Planning and
Implementing Off-Site Response Actions™) as suitable to receive waste from CERCLA sites.

Waste generated during removal action activities would be characterized and segregated by waste type
(e.g., low-level radioactive, mixed low-level radioactive, hazardous, and nonhazardous). In compliance
with WAC 173-303 and the Atomic Energy Act of 1954, waste would be dispositioned at appropriate
onsite or offsite waste disposal facilities. ERDF, Low-Level Burial Ground Trench 31/34, T Plant, and the
Central Waste Complex are considered onsite facilities for management and/or disposal of waste from
activities addressed in this document.

ERDF is the preferred disposal location because it is an engineered facility that provides a high degree of
protection to HHE. Historically it has been shown that this disposal location is more cost effective than
other waste disposal sites. Construction of ERDF was authorized using a separate CERCLA ROD

(EPA, 1995, Record of Decision U.S. DOE Hanford Environmental Restoration Disposal Facility
Hanford Site Benton County, Washington). ERDF is engineered to meet appropriate RCRA technological

4-1
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requirements for landfills, including standards for a double liner, a leachate collection system, leak
detection, monitoring, and a final cover.

Hazardous, mixed, low-level, asbestos, and Toxic Substances Control Act of 1976 wastes can be accepted
for disposal at ERDF (WCH-191, Environmental Restoration Disposal Facility Waste Acceptance
Criteria). It is expected that most of the waste generated during removal activities would be disposed
onsite at ERDF. If transuranic and/or other waste generated during implementation of this NTCRA cannot
be disposed of at ERDF, it would be moved to an onsite facility for storage and managed according to
applicable waste acceptance criteria (HNF-EP-0063, Hanford Site Solid Waste Acceptance Criteria).

Treatment of waste may be necessary before disposal at ERDF or storage at an onsite facility. Residuals
from treatment of waste originating from activities addressed in this EE/CA would be disposed at ERDF,
provided that treatment residuals meet ERDF waste acceptance criteria (WCH-191). Waste treatment
and/or disposal may take place at other facilities that are on the Hanford Site or at offsite facilities that have
been authorized by EPA regional offices in accordance with the NCP (40 CFR 300.440) as suitable to
receive waste from CERCLA sites.

4.1 Removal Action Activities

Each alternative, with the exception of Alternative 1, includes the following types of actions: S&M,
hazard abatement, demolition preparation (demo prep), demolition, and grouting. Waste generated from
these actions will be treated and/or disposed of properly. The following subsections describe these
action categories.

4.1.1 Surveillance and Maintenance

S&M activities will be performed according to the most current S&M plan (DOE/RL-99-24). Activities
conducted during the S&M phase are established to monitor containment of contaminants left in place,
provide physical safety and security controls, and maintain the facility in a manner that will minimize risk
to HHE. S&M activities may be conducted on a routine and/or a nonroutine basis. Routine activities
ensure that the structural and passive confinement integrity is maintained and may include periodic
monitoring for potential radiological contamination, maintenance, identification, and minor repair of
friable asbestos, general visual inspections, and annual roof inspections. Nonroutine activities include
major responses to hazardous conditions (e.g., a leak in one area spreading radiological contamination to
another area). Surveillance must satisfy the inspection requirements identified in Table 6-1, “B Plant
Regulatory Compliance during Surveillance and Maintenance™ of the S&M plan (DOE/RL-99-24).

The S&M plan will be revised to reflect the current facility conditions and identify appropriate
surveillance requirements, as needed.

4.1.2 Hazard Abatement

Hazard abatement differs from S&M in that it allows for a proactive response to mitigate or reduce risk
before a major response would be required. Hazard abatement may range from stabilization to complete
removal of equipment and waste, as needed, to mitigate hazards. Identification of areas that will receive
hazard abatement will be based on S&M activities and observations. Ventilation system modifications
will be evaluated to support removal actions within the 221B building, as needed.

4.1.3 Demolition Preparation (Demo Prep)

Demo prep includes activities such as general housekeeping and removal of equipment and waste.
Decontamination, fixing/stabilization of contamination, and isolation of systems may be performed.
Overhead utilities and adjacent concrete and asphalt will be removed, as needed. Fluids will be drained
from piping and equipment. Piping entering or exiting a structure may be plugged, blocked, or grouted to
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prevent potential release pathways to the environment, as appropriate. These activities will be managed in
accordance with procedures that address removing, handling, and disposing of equipment and waste in a
manner that protects the safety of workers and the public, minimizes spills and releases to the
environment, and meets regulatory requirements.

414 Demolition

Demolition can include hazard abatement and demo prep activities such as removing radioactive and
hazardous substances from within and around buildings and structures; decontaminating, fixing
contamination, and isolating systems; removing equipment; and plugging piping or drains entering or
exiting belowgrade buildings/structures. Demolition of buildings and structures includes removal of
abovegrade structures. The area will be stabilized (for example, backfill, contour, and vegetate) as
necessary and appropriate. Demolition will be performed in a manner that protects HHE and reduces or
eliminates the need for ongoing S&M activities.

415 Grouting

Grouting of structures will be performed to reduce the mobility, solubility, and/or toxicity of the
structures and support final disposition. Structures and systems, including piping, utility systems, and
structural steel, may be abandoned in place and grouted. Residual radioactive materials in proposed
grouted areas will remain in place and will be managed in accordance with DOE/RL-2001-41, Sitewide
Institutional Controls Plan for Hanford CERCLA Response Actions and RCRA Corrective Actions.

Void spaces would be grouted, as necessary, and/or backfilled as appropriate and practicable.

A controlled density fill material, such as grout or other similar material, may be installed to stabilize the
void space, provide shielding, and facilitate demolition and/or future removal or remedial actions.

4.2 Alternative 1- No Action

CERCLA requires the No Action alternative as a baseline for comparison with other removal action
alternatives. Under the No Action alternative, it is assumed that 221B and 291B would be abandoned
without any further action. No legal restrictions, institutional controls, or active measures are applied to
221B or 291B in this alternative. S&M activities would be discontinued, no additional facility
stabilization would be performed, and degradation would continue indefinitely. Initial risks to HHE of the
No Action alternative would be minimal and, barring an unusual event, contaminants are assumed to
remain confined within the structures. Risks over time are expected to increase, as deterioration
progresses and structural integrity is compromised. The possibility of a chemical and/or radiological
contamination spread would increase due to lack of monitoring and controls. Physical hazards associated
with partial structural collapse would also be anticipated.

Although Alternative 1 would not have an associated implementation cost under this analysis, it is
understood that taking No Action would ultimately result in a substantial cost in the future. Alternative 1
is not consistent with DOE obligations under federal law to protect HHE; therefore, this alternative cannot
be considered viable and is not considered further in this EE/CA. This alternative is used as a baseline for
comparison only,

4.3 Alternative 2 - Continued S&M/Hazard Abatement of 221B/Demolition and/or
Grouting of 291B

The primary elements of Alternative 2 are as follows:

¢ Continued S&M
e Hazard Abatement of Operating and Pipe Galleries

4-3
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e Grouting of Belowgrade Void Spaces within the Retired 291B Ventilation System
¢ Demolition of Abovegrade Structures Associated with the Retired 291B Ventilation System

Figure 4-1 summarizes the removal activities for Alternative 2, and the following subsections describe the
scope of each removal activity.

431 Surveillance and Maintenance
Under Alternative 2, S&M activities for the B Plant Complex would continue.

4.3.2 Hazard Abatement

The Operating and Pipe Galleries (Figure 4-1) contain pipes, tanks, and equipment that are chemically
and/or radiologically contaminated. Alternative 2 proposes proactive mitigation of risk from used equipment
and waste in these areas that poses a threat to HHE. Hazard abatement in the Operating and Pipe Galleries
includes stabilization or, if possible, complete decontamination and removal of the sources of
contamination. Hazard abatement also includes complete removal of all piping and equipment, as
necessary. If cleanout is not possible in either gallery, contamination would be stabilized in place.

A modification to the active 296B Ventilation System may be necessary to support hazard abatement.

433 Grouting/Demolition

All belowgrade void space within the retired 291B Ventilation System would be grouted. Both the HEPA
filters and sand filter associated with 291B were isolated and abandoned in place (DOE/RL-2010-54).
The filter cells contain significant radiological inventory, which is identified in Table 24. Under this
alternative, the filter cells, sand filter, and belowgrade ducts would be grouted in place. Abovegrade
structures, including support buildings, fans, ductwork, and the 291B001 Stack, would be demolished.
The 296B002 Passive Vent System would be grouted/demolished, as necessary, once the HEPA filters
are grouted.

4.4 Alternative 3 - Continued S&M/Hazard Abatement 221B/Demolition and/or
Grouting of 291B/Demo Prep of 221B

Alternative 3 includes all activities in Alternative 2, with the primary element following in italics:

¢ Continued S&M (Alternative 2)
e Hazard Abatement of Operating and Pipe Galleries (Alternative 2)
¢ Grouting of Belowgrade Void Spaces within the Retired 291B Ventilation System (Alternative 2)

e Demolition of Abovegrade Structures Associated with the Retired 291B Ventilation System
(Alternative 2)

e Demo Prep of the 221B Canyon Building above Deck Level Areas

441 Demo Prep

Demo prep would occur in all 221B above deck level areas. These areas include the Operating Gallery,
Crane Cab Gallery and crane area, and Canyon Deck. Each area would be emptied of waste, equipment,
furniture, and nonstructural utilities, as appropriate. The crane will not be activated or removed. Activities
such as general housekeeping, fixing/stabilization of contamination, decontamination, draining fluid from
piping and equipment, and removing equipment and waste may be performed in each area.

4-4
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Figure 4-1. Alternative 2 — Proposed Actions
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The Pipe and Electrical Galleries are not included because it is likely that a close-in-place cleanup
approach will be selected as the final disposition of 221B based on the U Canyon remedial decision.

The close-in-place cleanup approach will include grouting these galleries. Hazard abatement, as necessary
in these galleries, will address and/or prevent future hazards prior to final disposition.

The removal activities for Alternative 3 are summarized in Figure 4-2.

4.5 Summary of Alternatives

Table 4-1 summarizes the four proposed alternatives, showing the actions included as they apply to the
B Plant Complex buildings and structures.
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5 Analysis of Removal Action Alternatives

In accordance with EPA 540-R-93-057, Guidance on Conducting Non-Time-Critical Removal Actions
Under CERCLA, this chapter evaluates the alternatives identified in Chapter 4 against three criteria:
effectiveness, implementability, and cost. Effectiveness includes two subcriteria: protectiveness and
ability to meet the RAOs. Implementability is evaluated based on technical and administrative feasibility
and availability of equipment, personnel, services, and disposal facilities. Costs are estimated, including
capital costs and operations and maintenance costs. Subcriteria used in the evaluation process are outlined
in Table 5-1.

Table 5-1. Alternative Analysis Criteria

Primary Criteria for
Evaluation Alternatives Subcriteria

Effectiveness 1. Protectiveness

e  Overall protection of human health and the environment

e  Compliance with applicable or relevant and appropriate
requirements

e  Short-term effectiveness
¢ Reduction of toxicity, mobility or volume through treatment
e Long-term effectiveness and permanence

2. Ability to meet removal action objectives

Implementability 3. Technical and administrative feasibility
4. Availability of equipment, personnel, services, and disposal facilities

Cost No subcriteria; estimated costs include the following:
e  Capital costs

e  Operational and maintenance costs

The analysis of alternatives considers that the removal actions performed under this EE/CA are
short-term, interim measures to prevent potential harm to HHE. Long-term treatment or containment
activities required for the permanent closure of the 221B Canyon Building will be executed under a future
remedial action, as determined by a ROD.

Sections 5.1 through 5.3 provide an analysis of the alternatives being considered for this NTCRA:
e Alternative 1 — No Action

e Alternative 2 — Continued S&M with Hazard Abatement of 221B and Demolition/Grouting of
291B

e Alternative 3 — All Actions Included in Alternative 2 Plus Demo Prep of 221B

5.1 Effectiveness of Removal Action Alternatives

The two subcriteria for evaluating effectiveness of the NTCRA are protectiveness and ability to achieve
RAOs. The protectiveness analysis determines whether implementation of the removal action alternative
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and its ability to meet CERCLA thresholds is adequate for the protection of HHE. Overall protection of
HHE involves the elimination, reduction, or control of risks posed by likely exposure pathways.
Environmental protection also includes avoiding or minimizing effects to natural, cultural, and historic
resources. Compliance with ARARs overlaps with the protectiveness criteria by addressing chemical,
location, and action-specific requirements for protection of HHE.

The ability of each alternative to meet RAOs is evaluated as part of the analysis of alternatives. The primary
focus of this evaluation is the extent and effectiveness of controls that may be required to manage risk.

5.1.1 Protectiveness

Overall protection of HHE is the primary objective of the removal action. The protectiveness analysis
determines whether implementation of the NTCRA and its ability to meet CERCLA thresholds is
adequate for the protection of HHE. This criterion must be met for an alternative to be eligible for
consideration. Other factors included in the evaluation of each alternative include long-term effectiveness;
reduction of toxicity, mobility, or volume through treatment; and short-term effectiveness.

The ARARs and TBC:s identified for the removal actions are presented in Appendix B. An alternative that
does not meet the ARAR(s) must either use a waiver under CERCLA Section 121(d)(4) “Cleanup
Standards,” “Degree of Cleanup,” or be eliminated from further consideration. Onsite response actions
must comply, to the extent practicable, with the substantive requirements that may be ARARs.

ARARs are environmental regulations that have been evaluated and are potentially pertinent to the
removal action. For the removal action being considered in this document, implementation of any selected
alternative, with the exception of Alternative 1, would be designed to comply with the ARARSs cited in
Tables B-1 and B-2 to the extent practicable.

Alternative 1 (No Action) does not provide overall protection of HHE and does not achieve the RAOs.
Over time with no ongoing maintenance, contamination could spread, potentially exposing personnel, the
environment, and the public to unacceptable hazards. Because this alternative is not consistent with DOE
obligations under federal law to protect HHE, this alternative cannot be considered viable and is not
considered further in this EE/CA.

Alternatives 2 and 3 provide overall protection of HHE and are considered viable alternatives.

As discussed in Section 2.5, as the buildings/structures continue to age, the threat of substantial release of
hazardous substances increases with time, and mitigating release to the environment becomes more
difficult. Alternatives 2 and 3 address this situation by implementing hazard abatement. During
implementation of the activities associated with Alternatives 2 and 3, there would be potential for worker
exposure and release of contaminants. The use of proven control technologies and strict adherence to
safety and environmental regulations during these activities would minimize these risks. These
considerations are important in evaluating the short- and long-term protection of workers, the public, and
the environment for each action or alternative.

The short-term effectiveness criterion refers to any potential adverse effects on HHE during removal
action implementation phases. There would be potential for exposure to the workers and the environment
during the initiation of Alternatives 2 and 3. Workers would be required to enter the contaminated facility
to perform work; however, administrative and engineering barriers will be in place for worker protection.
Once hazard abatement, demolition, and/or demo prep are complete, potential hazards encountered during
S&M of the remaining buildings/structures would be greatly reduced. The NTCRA would allow for an
expedited response to current hazards. The time in which full protection is achieved, however, would be
lengthy for the reason that final disposition of the 221B Canyon Building is contingent upon the
completion of the remedial action process under CERCLA.
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Alternatives 2 and 3 provide for reduction in toxicity, mobility, or volume of contaminants through the
removal of contamination via hazard abatement, demolition, and/or demo prep. Grouting of the retired
291B ventilation system, as proposed in Alternatives 2 and 3, may irreversibly reduce the toxicity and
mobility of contaminants through immobilization and shielding, but the volume of waste and hazardous
substances would not be reduced. The removal of materials and wastes from the B Plant Complex for
disposal at ERDF would transfer long-term impacts of contamination from one area to another but
because ERDF was designed for disposal and has a double leachate liner collection system, it is more
environmentally protective. The long-term effectiveness and permanence criterion evaluates whether the
alternative leaves an unacceptable risk after the removal action is completed. This criterion also evaluates
whether the removal actions included in an alternative contribute to a future remedial action. Hazard
abatement activities proposed in Alternatives 2 and 3 would provide effective short and long-term
protectiveness because physical, chemical, and radiological hazards would be removed or isolated from
the workers and the environment. Demo prep provides an even higher degree of interim protectiveness by
removing and disposing of contamination, equipment, and structural material that may otherwise hinder
future remedial action. Demolition provides the most effective long-term remedy by permanently
removing and disposing of abovegrade structures. Grouting, as mentioned previously, does not remove
the contamination/inventory, but it places the building/structures in a configuration that is more
protective.

5.1.2 Ability to Achieve Removal Action Objectives

This section evaluates the effectiveness of each alternative to meet the RAOs. Ability to achieve RAOs
effectively is considered at the end of the NTCRA. The following RAOs for this NTCRA are stated in
Section 3.1 and listed for the purposes of this discussion:

1. Reduce the inventory and any potential threat to HHE from an unacceptable exposure to hazardous
and radioactive substances.

2. Minimize the general disruption and the adverse impacts to cultural resources and wildlife habitat.
3. Safely treat, as appropriate, and dispose of waste generated by the removal action.
4. Be consistent with anticipated remedial actions at the B Plant Complex.

Minimize or eliminate the need for future S&M activities.

Alternatives 2 and 3 achieve RAOs 1, 2, 3, and 4 while less effectively achieving RAO 5. Alternatives 2
and 3 would reduce the amount of chemical and radiological contamination at only above Canyon Deck
level locations. Highly contaminated areas within 221B, such as the process cells, are not addressed. Future
S&M activities are still needed as the major source of radiological inventory will not be mobilized or removed.

5.2 Implementability of the Removal Action Alternatives

Implementability refers to the technical and administrative feasibility of a removal action and the
availability of materials and services needed to implement the selected alternative.

5.2.1 Technical and Administrative Feasibility

Alternatives 2 and 3 are technically and administratively feasible. Alternative 2 could be implemented
with ease due to the continual nature of S&M within the B Plant Canyon Building. Additionally, grouting,
demolition, and abatement of hazardous substances are techniques used regularly at the Hanford Site.
Alternative 3 would require the same actions as Alternative 2 with the addition of demo prep.

This work would require specialized skills due to the radioactive contamination present in the B Plant
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Canyon Building. As the 221B Building and other buildings/structures within the B Plant Complex
continue to age, the threat of substantial release of CERCLA hazardous substances increases with time.
Confining hazardous substances and preventing a release become more difficult with time and would
require a more extensive planning and engineering evaluation.

5.2.2 Availability of Equipment, Personnel, and Services

Equipment to support Alternatives 2 and 3 is either available at the Hanford Site or is commercially
available. Equipment, personnel, and services required for hazard abatement, demo prep, demolition, and
grouting are consistent with resources and capabilities used elsewhere on the Hanford Site for similar
actions. Front-end loaders and trackhoes with processor end effectors and transport trucks are available
onsite. Cranes capable of heavy lifts are also available onsite or are commercially available. Advanced
methods are available for cutting contaminated equipment. It is not anticipated that treatability studies
would be required, as similar types of contamination have been addressed in other removal and remedial
actions at Hanford.

Disposal and recycling services are available on or off the Hanford Site for the types of waste expected to
be generated by the actions performed under Alternatives 2 and 3. ERDF has been designated through a
CERCLA ROD (EPA, 1995) to receive CERCLA wastes generated on the Hanford Site that meet its
acceptance criteria. ERDF is anticipated to be available for onsite disposal of most or all of the waste
generated by the activities.

If performed concurrently with other Hanford Site cleanup activities, trained personnel are available to
perform the proposed removal actions under each alternative. If performance of the removal actions is
delayed significantly relative to other Hanford Site cleanup, additional training and remobilization of a
qualified work force may be required.

5.3 Cost of the Removal Action Alternatives

Cost estimates have been prepared for the removal action alternatives evaluated in this EE/CA.

The estimates were prepared in accordance with EPA 540-R-00-002, 4 Guide to Developing and
Documenting Cost Estimates during the Feasibility Study, along with DOE G 430.1-1, Cost

Estimating Guide. ECE-200E15-00004, Environmental Cost Estimate for the B Plant Complex, provides an
overview of removal action specific cost inputs, methodology, and results.

Table 5-2 shows the cost estimate for the four alternatives, starting from a present-day, nondiscounted
cost, also called constant dollars. Nondiscounted costs assume that all work is performed today and are
not affected by general price inflation (i.e., they represent units of stable purchasing power). Because
nondiscounted costs do not reflect the changing value of money over time, presentation of this
information under CERCLA is for information purposes only and is not a factor in the selection of a
response action alternative,

5-4
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Table 5-2. Summary of Cost Estimates for the Altematives
Nondiscounted Net Present-
Alternative Cost Worth Cost
Alternative 1: No Action N/A* N/A*
Alternative 2: Continued S&M with Hazard Abatement of 221B
and Demolition/Grouting of 291B Lt s
Alternative 3: All Actions Included in Alternative 2 Plus Demo $1352 M $123.1M
Prep of 221B

Note: Accuracy range of the cost estimate is expected to be -30% to +50%. No sensitivity analyses were performed, and the
following factors could impact the costs: level of contamination, amount and type of equipment in the buildings, and differing
structural design.

*Alternative 1 is not consistent with DOE obligations under federal law to protect human health and the environment;
therefore, this alternative cannot be considered viable and is not considered further in this engineering evaluation/cost analysis
but is included for comparative purposes only in the cost analysis. Although Alternative 1 would not have an associated
implementation cost under this analysis, it is understood that taking no action would ultimately result in cost to DOE.

DOE = U.S. Department of Energy
N/A = not applicable

S&M = surveillance and maintenance

Consistent with guidance from EPA and the U.S. Office of Management and Budget (OMB), present-
worth analysis is used as the basis for comparing costs of cleanup alternatives under the CERCLA
program (OMB Circular No. A-94, “Guidelines and Discount Rates for Benefit-Cost Analysis of Federal
Programs”). A discount rate (OMB Circular No. A-94) is applied for cost estimates that span multiple
years, making it possible to evaluate expenditures associated with the alternatives that occur during
different periods (EPA 540-R-00-002). Because of the time-dependent value of money, future
expenditures are not considered directly equivalent to current expenditures. The present-worth cost
method shows the amount required at the initial point in time (e.g., in the current year) to fund activities
occurring over the life of the alternative. Present-worth analysis assumes that the funding set aside at the
initial point in time increases in value as time goes on, similar to how money placed in a savings account
gains value because of the interest paid on the account. Although the federal government typically does
not set aside funds in this manner, the present-worth analysis is specified under CERCLA as the approach
for establishing a common baseline to evaluate and compare alternatives that have costs occurring at
different times, although actual costs could vary. While the funds might not actually be set aside, the
present-worth costs were considered directly comparable for evaluating the costs of each alternative.

The information in the cost estimate is based on the best available information regarding the anticipated
scope of the removal action alternatives. Changes in the cost estimate are likely to occur due to new
information collected during preparation and performance of the removal action. Consistent with EPA
guidance, this is an order of magnitude engineering cost estimate that was developed to be within

-30 percent to +50 percent of actual project cost.

5.3.1 Cost Estimate Rationale

This section provides the major costs for each alternative. The expected duration before the remedial
action will be implemented for all the alternatives is assumed to be 25 years. S&M is expected to continue
throughout the duration of the NTCRA at the current yearly cost. In addition to S&M, all the alternatives
include costs for facility safety upgrades, site preparation, ventilation system modifications, and safety
document reviews and updates. Ventilation system upgrades are included for all of the alternatives to
allow for hazard abatement, demo prep, and grouting activities within the Canyon Building.

5-5
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Table 5-3 provides the costs associated with each building/structure for each alternative. The costs that
are not specific to any one building/structure are included in Site 0, “B Plant Complex.”

Table 5-3. Comparison of Total Cost of Removal Action Alternatives (by Site)

Site No. Site Name Alternative 1 Alternative 2 Alternative 3
0 B Plant Complex* $0 $58.1 M $583 M
1 221B $0 $209M $253 M
2 291B $0 $402M $40.2M

Note: Total cost in title means total present value.

*Only cost items that are inclusive of all the sites are included in Site 0. This includes costs such as site
preparation, surveillance and maintenance, and support facilities.

Alternative 1 is presented with no cost solely in the context of no action being taken to mitigate existing
hazardous conditions posed by structural deterioration and contamination spread. In reality, if no action
was taken, costs would ultimately be incurred in terms of adverse impacts to HHE, and possibly costlier
actions in the future.

For Alternative 2, significant costs come from grouting the retired 291B Ventilation System. Costs
associated with grouting the retired ventilation system include a safety evaluation, engineering design,
labor, equipment, and material. Other costs incurred in Alternative 2 would be due to demolition of
abovegrade portions of 291B and hazard abatement within 221B. Both of these actions will incur costs
from waste disposal, demolition labor, characterization sampling, and air monitoring.

Alternative 3 adds additional costs due to the increase in work inside the 221B Canyon Building for demo
prep. Demo prep within B Plant includes characterization sampling, air monitoring, labor, and waste
disposal costs.

5.4 Summary of Removal Action Alternative Analysis

Table 54 summarizes the ability of each alternative to achieve NTCRA CERCLA criteria for
effectiveness, implementability, and cost criteria of the removal actions described in Chapter 4.

Table 5-4. Criteria Analysis Summary

Effectiveness
Net
Present-
Protectiveness | RAOs | Implementability | Worth Cost
Alternative 1: No Action Not
i H e Applicable*
Alternative 2: Continued S&M with Hazard
Abatement of 221B and Yes Yes Yes $1184 M
Demolition/Grouting of 291B
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Table 5-4. Criteria Analysis Summary
Effectiveness
Net
Present-
Protectiveness | RAOs | Implementability | Worth Cost
Alternative 3; All Actions Included in
Alternative 2 Plus Demo Prep of Yes Yes Yes $123.1 M
221B

Note: Yes indicates that actions performed meet criteria. No indicates that actions performed do not meet criteria.

* Alternative 1 is not consistent with DOE obligations under federal law to protect human health and the environment;
therefore, this alternative cannot be considered viable and is not considered further in this engineering evaluation/cost analysis
but is included for comparative purposes only in the cost analysis. Although Alternative 1 would not have an associated
implementation cost under this analysis, it is understood that taking no action would ultimately result in cost to DOE.

DOE = U.S. Department of Energy
RAO = removal action objective
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6 Comparative Analysis of Removal Action Alternatives

The removal action alternatives were compared in terms of the criteria and subcriteria for overall
protection of HHE, implementability, and cost. The removal actions proposed under each alternative meet
the overall protectiveness criteria, but their degree of effectiveness and the ability to meet RAOs is based
on the magnitude of actions undertaken. The comparative analysis of effectiveness, implementability, and
cost is provided in the following subsections and summarized in Table 6-1.

6.1 Effectiveness of Removal Action Alternatives

The effectiveness of alternatives considers that the removal actions performed under this EE/CA are
short-term, interim measures to prevent imminent harm to HHE. Long-term treatment or containment
activities required for the permanent closure of 221B and the active 296B Ventilation System will be
executed under a future remedial action, as determined by a final ROD. Alternatives for this NTCRA are
evaluated on the basis of protectiveness and their ability to achieve RAOs prior to issuance of the

final ROD.

6.1.1 Protectiveness

As 221B and 291B degrade with age, increasingly aggressive removal actions will be required to ensure
protection of HHE. Amongst all alternatives, S&M activities would prolong monitoring for potential
sources of exposure but would be least effective at reducing the potential to release hazardous substances.
Hazard abatement activities would specifically target the removal or stabilization of hazardous substances
that have been identified as posing an elevated risk of spreading or a high risk to workers. Hazard
abatement would reduce or eliminate the release pathways to the environment at a higher degree, reducing
the need for S&M. Demo prep provides an even higher degree of interim protectiveness by removing and
disposing of most or all contamination, equipment, and structural material that may otherwise hinder
future remedial action. Demolition provides the most effective long-term remedy by permanently
removing and disposing of aboveground structures. Both demo prep and demolition would mitigate risks
of structural failure and accidental release of contamination by stabilizing or demolishing the aging
structures. Grouting of below deck level portions of 221B and 291B would encapsulate wastes, thereby
shielding and reducing the mobility of contamination, which is protective of HHE.

Alternative 2 offers the least ongoing protection for HHE because it proposes the highest degree of
continued S&M, with less long-term protectiveness through additional demo prep and demolition
activities than Alternative 3. Alternative 3 provides increasing levels of protectiveness by reducing the
interim and long-term chemical, radiological, and physical hazards through direct removal via hazard
abatement, demo prep, and demolition.

The primary risk to workers in each alternative is handling waste and contaminated materials.

Alternative 3 includes implementation of approaches and additional activities not addressed in the current
S&M program, which will remove many of the identified risks. Implementation of the actions in
Alternative 3 would place the buildings in a more stable condition than Alternative 2 and would minimize
hazards, to the extent possible, to the workers and environment.

6.1.2  Ability to Achieve Removal Action Objectives

Alternatives 2 and 3 all achieve the RAOs to varying degrees. Both alternatives will remove and dispose
of CERCLA hazardous substances through hazard abatement and will also prevent unacceptable exposure
through administrative and physical controls, followed by future remedial actions to mitigate the hazards.
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While Alternative 2 achieves all of the RAOs, it is considered the least effective alternative because the
removal actions included in this alternative are less effective than those in Alternative 3 in terms of
reducing inventory of hazardous and radioactive substances, reducing or eliminating the potential for
exposure, and reducing or eliminating the potential for a release (RAO 1). In comparison to Alternative 3,
Alternative 2 maintains the highest degree of continued S&M and is, therefore, the least effective in
achieving RAO 5.

Alternative 3 contains the removal actions included in Alternative 2 with the addition of demo prep.
Implementation of demo prep will allow for greater reduction of hazardous and radioactive substances
(RAO 1) than is achievable under removal actions included for these buildings/structures in Alternative 2.
It will also expedite future remedial actions (RAOs 4 and 5) more effectively than Alternative 2.

6.2 Implementability

Implementability is based on technical and administrative feasibility and availability of equipment,
personnel, services, and disposal facilities.

Alternatives 2 and 3 are technically feasible. All proposed removal actions could be performed using
existing knowledge and procedures proven successful at the Hanford Site. Methods for performing S&M,
hazard abatement, demo prep, demolition, and grouting are consistent with Hanford Site projects of
similar scope (i.e., disposition of Plutonium Finishing Plant and U Plant and 100 Areas remedial actions).
Disposal and recycling services are available for the types of waste expected to be generated under all
alternatives, on or off the Hanford Site. ERDF is anticipated to be available to receive most or all of the
waste to be generated by the activities.

Reliance on continued S&M and deferral of demo prep in Alternative 2 could result in increased hazards
to workers from degradation, and performance of this scope could be more costly at the time of the final
remedial action as compared to the near term.

Alternatives 2 and 3 are administratively feasible, as all actions would adhere to applicable laws and
permits and have demonstrated success at the Hanford Site under projects of similar scope.

6.3 Cost of Alternatives

The cost increases in subsequent alternatives due to the addition of new actions. The estimated cost for
each alternative is provided in Table 6-1.

6.4 Summary of Comparative Analysis of Alternatives
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