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6.0 DETAILED ANALYSIS OF ALTERNATIVES

This chapter presents the detailed analysis of the remedial alternatives described in Chapter 5.0
for the 200-TW-1, 200-TW-2, and 200-PW-5 OU waste sites included in this FS. The waste
sites evaluated in this FS have characteristics (e.g., size, waste type, extent of contamination,
location) that influence the analysis of the CERCLA evaluation criteria. Analogous waste sites
were assigned to representative sites in Chapter 2.0. These assignments are based on the
physical framework and expected distribution of contamination using available information and
process knowledge. The assignments in Chapter 2.0 also include the relationship between the
representative site and the analogous sites. For example, an analogous site that is very similar to
the representative site is assumed to have risks and contaminant distribution similar to those of
the representative site. Therefore, the detailed analysis for the representative site is assumed to
be appropriate for the analogous site. If the analogous site is assumed to be either less
contaminated (and therefore less risky) or more contaminated (and therefore more risky) than the
representative site, then the analogous site is evaluated considering site-specific differences from
the representative site. The detailed analysis of alternatives for the representative site also will
include an evaluation of these site-specific differences and their influence on alternative selection
for the analogous sites.

The detailed analysis is presented by alternative. The evaluation of the representative sites is
included within the discussion of each alternative. Tables 6-1 through 6-4 provide a summary of
the detailed analyses for the representative sites and all analogous sites.

Figure 6-1 guides the application of alternatives to the representative sites using overall
protection of human health and the environment as its decision basis. The starting point of this
tool is an evaluation of risk for each individual representative site based on contaminants of
concern, their mobility in the Hanford environment, and their location in the vadose zone with
respect to ground surface.

The identified alternatives reflect the nature of the contaminants at each site and the assumed
land use. Currently, the land use for the 200 Areas is industrial in nature, associated with the
management of waste. This land use can be reasonably predicated to be the same for the next

50 yr, given DOE’s current commitment to vitrify waste in the tank farms. Industrial use is

assun l: :rthatp »d. Howe ,l . ofinsi tionalcor ) :d after 150 yr for
evaluation purposes. The COCs are persistent beyond 150 yr at all the representative sites. After
150 yr, the risk to intruders becomes the controlling risk for the waste sites because of the high
levels of Cs-137 and Sr-90 associated with the representative sites. Risks to intruders were
calculated for the representative sites and the analogous waste sites, with characterization data, in
Appendix E.

6.1 DESCRIPTION OF EVALUATION CRITERIA
The EPA has developed nine CERCLA evaluation criteria, defined in EPA/540/G-89/004,

Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA,
(Interim Final), OSWER 9355.3-01, to address the statutory requirements and the technical and
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policy considerations important for selecting remedial alternatives. These criteria serve as the
basis for conducting detailed and comparative analyses and for the subsequent selection of
appropriate remedial actions.

The nine CERCLA evaluation criteria are as follows:

Overall protection of human health and the environment
Compliance with ARARs

Long-term effectiveness and permanence

Reduction of toxicity, mobility, or volume through treatment
Short-term effectiveness

Implementability

Cost

State acceptance

Community acceptance.

The first two criteria, overall protection of human health and the environment and compliance
with ARARSs, are threshold criteria. Alternatives that do not protect human health and the
environment or that do not comply with ARARSs (or justify a waiver) do not meet statutory
requirements and are eliminated from further consideration in this FS.

The next five criteria (long-term effectiveness and permanence; reduction of toxicity, mobility,
or volume through treatment; short-term effectiveness; implementability; and cost) are balancing
criteria on which the remedy selection is based. The CERCLA guidance for conducting an FS
lists appropriate questions to be answered when evaluating an alternative against the balancing
criteria (EPA/540/G-89/004). The detailed analysis process in this chapter addresses these
questions, providing a consistent basis for the evaluation of each alternative.

The final two criteria, state and community acceptance, are modifying criteria. The criterion of
state acceptance will be addressed in the Proposed Plan (DOE/RL-2004-10, Proposed Plan for
the 200-TW-1 Scavenged Waste Group, 200-TW-2 Tank Waste Group, and 200-PW-5 Fission-
Product-Rich Waste Group Operable Units), a document prepared by the Tri-Parties. The

po |Planwillid ifythe  eferred: :dy (o1 edies) accepted by the _.i es. ..l

criterion of community acceptance will be evaluated following the issuance of the Proposed Plan
for public review and comment.

In addition to the CERCLA criteria, NEPA values have been incorporated into this document.
Assessment of these considerations is important for the integration of NEPA values into
CERCLA documents, as called for by both Secretarial Policy on National Environmental Policy
Act (DOE 1994) and DOE O 451.1A, National Environmental Policy Act Compliance Program.
Potential effects on NEPA values also are discussed in this chapter.

6.1.1 Overall Protection of Human Health and the
Environment

This criterion determines whether adequate protection of human health and the environment,

including preservation of natural systems and biological diversity, is achieved through
implementation of the remedial alternative. Protection includes reducing risk to acceptable
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levels, either by reducing contaminant concentrations or by eliminating potential routes for
exposure, and minimizing exposure threats introduced by actions during remediation.
Environmental protection includes avoiding or minimizing impacts to natural, cultural, and
historical resources. This criterion also evaluates the potential for human health risks, the extent
of those risks, and whether a net environmental benefit will result from implementing the
remedial alternative.

This first criterion is a threshold requirement and is the primary objective of the remedial action
program. As indicated in EPA guidance, this criterion and the criteria for compliance with
ARARSs, long-term effectiveness and permanence and short-term effectiveness, overlap
(EPA/540/G-89/004). This feasibility study used the CERCLA risk range of 1 x 10* to 1 x 10°®
for human health as the indication of protectiveness. Alternatives were measured against this
standard to determine if the alternative meets this criterion. Protection of groundwater was
measured against groundwater protection standards derived from the MCLs identified in

40 CFR 141 and on fate and transport modeling, reported in DOE/R1.-2002-42. The ecological

compliance was evaluated using screening levels in WAC 173-340-900, Table 749-3, and
DOE/STD-1153-2002.

6.1.2 Compliance with Applicable or Relevant and
Appropriate Requirements

The ARARs are any appropriate standards, criteria, or limitations under any Federal
environmental law or more stringent state requirement that must be either met or waived for any
hazardous substance, pollutant, or contaminant that will remain on site during or after
completion of a remedial action. The ARAR identification process is based on CERCLA
guidance (EPA/540/2-88/002, Technological Approaches to Cleanup of Radiologically
Contaminated Superfund Sites; EPA/540/G-89/004). Potential Federal and state chemical-,
location-, and action-specific ARARSs associated with remediation of the 200-TW-1, 200-TW-2,
and 200-PW-5 OUs are presented in Appendix B, and each alternative is assessed for compliance
against these ARARs. When an ARAR is not met, the basis for justifying a waiver must be
presented. Several of these ARARs address the protection, restoration, or enhancement of fish
and wildlife habitat and other natural, cultural, and historical resources.

6.1.3 Long-Term Effectiveness and Permanence

This criterion addresses the results of a remedial action in terms of risks that remain at the site
after RAOs are met. The primary focus of this evaluation is the extent and effectiveness of the
controls that could be required to manage the risk posed by treatment residuals and/or untreated
wastes. The following components of the criterion are considered for each alternative.

e Magnitude of residual risk to human and ecological receptors. - This factor assesses the
residual risk from untreated waste or treatment residue after remedial activities are
completed. The characteristics of the residual waste are considered to the degree that
they remain hazardous, taking into account their volume, toxicity, mobility, and
propensity to bioaccumulate.
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» Adequacy and reliability of controls. - This factor assesses the adequacy and suitability of
controls used to manage treatment residues or untreated wastes that remain at the site. It
also assesses the long-term reliability of management controls for providing continued
protection from residues, and it includes an assessment of the potential need to replace
the technical components of the alternative.

A related consideration is the restoration time required to reestablish sustainable environmental
conditions, including fish and wildlife habitat and cultural resources, where appropriate.
Residual risk to natural and cultural resources after conclusion of remedial activities also is
evaluated. Current environmental conditions are assessed against the alternative’s long-term and
permanent solutions. The assessment considerations are based on whether lasting environmental
losses would be incurred for the sake of short-term cleanup gains, including whether
environmental restoration and/or mitigation options would be precluded if a remedial alternative
were implemented.

6.1.4 Reduction of Toxicity, Mobility, or Volume
through Treatment

This criterion addresses the degree to which a remedial alternative reduces the toxicity, mobility,
or volume of a hazardous substance through treatment. Significant overall reduction can be
achieved by destroying toxic contaminants or by reducing total mass, contaminant mobility, or
total volume of contaminated media.

This criterion focuses on the following factors for each alternative:
o The treatment processes used and the materials treated

o  Whether recycling, reuse, and/or waste minimization are used in the treatment process

e The type and quantity of treatment residuals that remain following treatment, and
whether any special treatment actions will be needed

e Wh  the ~ native satisfies the u ypre ence for treatment pri |
element.

6.1.5 Short-Term Effectiveness

This criterion evaluates the potential effects on human health and the environment during the
construction and implementation phases of a remedial action. This criterion also considers the

speed with which an alternative achieves protection. The following factors are considered for
each alternative:

o Health and safety of remediation workers and reliability of protective measures taken.
Specifically, this involves any risk resulting from implementation, such as fugitive dust,
transportation of hazardous materials, or air quality impacts from off-gas emissions

» Physical, biological, and cultural impacts that might result from the construction and
implementation of the remedial action, and whether the impacts can be controlled or
mitigated
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¢ The amount of time for the RAQOs to be met.

Short-term human health impacts are closely related to the duration of exposure to hazardous
waste and the risks associated with waste removal. The greater the exposure time, the greater the
risk. Guidelines will be followed during implementation of the remedial action to minimize
worker risks and maintain exposures ALARA.

Short-term environmental impacts are related primarily to the extent of physical disturbance of a
site and its associated habitat. Risks also can be associated with the potential disturbance of
sensitive species (e.g., bald eagles) because of increased human activity in the area.

6.1.6 Implementability

This criterion addresses the technical and administrative feasibility of implementing an
alternative and the availability of the required services and materials.

The following factors are considered for each alternative:
e Technical feasibility
— The likelihood of technical difficulties in constructing and operating the alternative
— The likelihood of delays because of technical problems
— Uncertainties related to innovative technologies (e.g., failures)
e  Administrative feasibility
— Ability to coordinate activities with other offices aid agencies

— Potential for regulatory constraints to develop (e.g., as a result of uncovering buried
cultural resources or encountering endangered species)

e Availability of services and materials

— Auvailability of adequate onsite or offsite treatment storage capacity, and disposal
services, if necessary

— Availability of necessary equipment, specialists, and provisions to ensure obtaining
a " 'ional resources, if necessary.

6.1.7 Cost

This criterion considers the cost of implementing a remedial alternative, including capital costs,
operation and maintenance costs, and monitoring costs. The cost evaluation also includes

monitoring of any restoration or mitigation measures for natural, cultural, and historical
resources.

The cost estimates for the purposes of this study are presented in either 2003 constant dollars or

present-value terms. The cost estimates were prepared from information available at the time of
this study. The actual cost of the project will depend on additional information gained during the
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remedial design phase, the final scope and design of the selected remedial action, the schedule of
implementation, the competitive market conditions, and other variables. However, most of these
factors are not expected to significantly affect the relative cost differences of alternatives.

6.1.8 State Acceptance

This criterion evaluates the technical and administrative issues and concerns that the EPA and
Ecology could have regarding a remedial alternative. The regulatory acceptance process would
involve a review and concurrence by the EPA and Ecology. This criterion will be addressed at
the time that the Proposed Plan is published.

6.1.9 Community Acceptance

This criterion evaluates the issues and concerns that the public may have regarding a remedial
alternative. This criterion will be addressed following public review of the Proposed Plan.

6.2 DETAILED ANALYSIS OF ALTERNATIVES

This section presents the detailed analysis of the alternatives under an industrial (exclusive) land-
use scenario. This section also presents the NEPA evaluation.

Detailed evaluations were performed on all representative sites and other sites where sufficient
data are available. Data obtained at the representative sites were used to evaluate analogous
sites. Furthermore, for costing purposes, all sites within 200-TW-1, 200-TW-2, and 200-PW-5
OUs are grouped in logical units for remedial actions. For example, the 216-B-50 Crib is part of
the 200-PW-5 OU. However, it is physically located in proximity to the 216-B-46 Crib, a
200-TW-1 OU waste site. Therefore, remedial actions likely would be applied on a physical site
basis. As such, the 216-B-50 Crib site is included in the cost evaluation for the 216-B-46 Crib.

inc  of this chap! is evaluatedone _ ative basis. 2 B-46 __ib
the representative site for the following analogous waste sites:

o The 216-B-43 through 216-B-45 Cribs and the 216-B-47 through 216-B-49 Cribs
(located pro: = al to the 216-B-46 Crib and co1  only referred to as the BY Cribs)

o The 216-B-14 through 216-B-19 Cribs (located in the BC Cribs and Trenches area south
of the 200 East Area)

e The 216-B-20 through 216-B-22 Trenches (also located in the BC Cribs and Trenches
area)

e The 216-B-23 through 216-B-34 Trenches (also located in the BC Cribs and Trenches
area)

e The 216-B-42 Trench
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e The 216-B-52 Trench (also located in the BC Cribs and Trenches area)
e The 216-BY-201 Settling Tank and the 200-E-14 Siphon Tank

e The 200-. 114 Pipeline

¢ Unplanned Release UPR-200-E-9.

The 216-T-26 Crib is the representative site for the 216-T-18 Crib. The 216-B-5
Injection/Reverse Well is the representative site for the 216-T-3 Injection/Reverse Well. The
216-B-7A Crib is the representative site for the following analogous waste sites:

The 216-B-7B, 216-B-8, 216-B-9, 216-T-6, 216-T-7, and 216-T-32 Cribs
The 216-T-5 Trench

The 200-E-45 Sampling Shaft

The 241-B-361 and 241-T-361 Settling Tanks

Unplanned Release UPR-200-E-7.

The 216-B-38 Trench is the representative site for the following analogous waste sites:

e The 216-B-35 through 216-B-37 Trenches and the 216-B-39 through 216-B-41 Trenches
e The 216-T-14 through 216-T-17 Trenches
e The 216-T-21 through 216-T-25 Trenches.

The 216-B-57 Crib is the representative site for the following analogous waste sites:

The 216-B-50 Crib (this crib is one of the BY Cribs located north of the BY Tank Farm)
The 216-B-11A and 216-B-11B French Drains

The 216-B-62 Crib

The 216-C-6 Crib

The 216-S-9 Crib

The 216-S-21 Crib

UPR-200-W-108

UPR-200-W-109.

The 216-B-58 Trench is the representative site for the analogous waste sites 216-B-53A,
216-B-53B, and 216-B-54 Trenches.

Tables 1through 4, ovideasuwr _«¢ 1 ¢ ai anal s alloftt w ¢ in
200-TW-1, 200-TW-2, and 200-PW-5 OUs.
6.2.1 Detailed Analysis of Alternative 1: No Action

Alternative 1 is retained for detailed analysis as a baseline description of the effects of taking no
action and is required by CERCLA regulations.

6.2.1.1 Overall Protection of Human Health and the Environment

For the 200-TW-1, 200-TW-2, and 200-PW-5 OU waste sites, the no-action alternative would
fail to provide overall protection of human health and the environment because contaminants at
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concentrations above the PRGs would remain on site with no measures performed to prevent
intrusion to the contaminants or to monitor their migration. Because of these circumstances, this
alternative fails to meet this criterion under CERCLA for all seven waste site groups.

6.2.1.2 Compliance with Applicable or Relevant and Appropriate Requirements

Because no action would be taken to control the exposure pathway, this alternative would not
meet the ARARs for any of the seven waste site groups.

6.2.1.3 Long-Term Effectiveness and Permanence

Long-Term Effectiveness and Permanence for Human Health. For all seven representative
sites and their associated analogous waste sites, the no-action alternative fails to provide long-
term effectiveness and permanence for human health, because contaminants would remain on
site at concentrations that are above the PRGs. Because of these circumstances, this alternative
fails to meet this criterion under CERCLA

Long-Term Effectiveness and Permanence for Groundwater. Contaminants are predicted to
reach the groundwater at all seven representative sites. Therefore, Alternative 1 does not provide
long-term effectiveness for groundwater protection.

Long-Term Effectiveness and Permanence for the Environment. Based on representative
site data, three representative sites, the 216-B-46 Crib, the 216-T-26 Crib, and the 216-B-5
Injection/Reverse Well, meet the standard for protection of the environment in the 0 to 4.6 m
(0- to 15-ft) bgs zone. The other four representative sites, the 216-B-7A Crib, the 216-B-38
Trench, the 216-B-57 Crib, and the 216-B-58 Trench, have contaminants located in the shallow
soils (0 to 4.6 m [0 to 15 ft] bgs). Therefore, these four representative sites fail to meet the
protectiveness criterion for the environment.

6.2.1.4 Reduction of Toxicity, Mobility, or Volume through Treatment

Reduction of toxicity, mobility, or volume would occur at all the waste sites in the form of
natural attenuation. Natural attenuation is a process that results in a reduction of toxicity,
mobility, or volume through the natural radioactive decay process. Radioactive decay is the only
process currently available to eliminate nuclear particle emissions. Most of the contaminants
identified during characterization would be influenced by the radioactive decay process;
however, concentrations are high enough to require long time periods for radionuclides to decay
to PRG levels (hundreds and, in a few cases, thousands of years).

In EPA/540/R-99/009, the EPA acknowledges that natural attenuation can be an appropriate
treatment for contaminated soil. Because of uncertainties in the science of natural attenuation
processes, the EPA considers source control and performance monitoring to be fundamental
components of the remedy. The no-action alternative does not use any source control or
monitoring. Because of the concentrations of contaminants and the substantial length of time
required for natural attenuation processes to meet PRGs, this alternative fails to meet this
criterion under CERCLA for all seven waste site groups.

6-8



DOE/RL-2003-64 DRAFT A

6.2.1.5 Short-.rm ...Tectiveness

No short-term worker risks would be associated with the no-action alternative, because remedial
activities would not be conducted. Current risks to workers are not an issue because of existing
protective soil covers and appropriate safety measures for work activities. Current risks to the
environment would not be addressed for the 216-B-7A Crib, the 216-B-38 Trench, the 216-B-57
Crib, and the 216-B-58 Trench, where ecological risk exists (i.e., contaminants are above PRGs
in the 0 to 4.6 m [0 to 15-ft] zone). Three representative sites meet the ecological risk criterion.

Therefore, this alternative fails to meet this criterion at the three representative sites with shallow
contamination.

6.2.1.6 Implementability

The no-action alternative could be implemented immediately and would not present any
technical problems. All seven representative sites and their analogous waste sites currently are
undergoing in situ natural attenuation.

6.2.1.7 Cost

The no-action alternative would involve no cost.

6.2.2 Detailed Analysis of Alternative 2: Maintain
Existing Soil Cover, Institutional Controls, and
Monitored Natural Attenuation

Under this alternative, existing soil covers and/or caps would be maintained to provide protection
from intrusion by human and/or biological receptors. Legal and physical barriers also would be
used to prevent human access to the site. The existing soil covers and/or caps would break the
exposure pathway between human and ecological receptors and the contaminants. Groundwater
monitoring is included in this alternative.

6.2.2.1 Overall Protection of Human Health and the Environment

Alternative 2 would provide overall protection of human health and the environment for sites
that = wprotect’ of groundwa lachieve human health " environme: ~ prot ion
within 150 years. Because the viability of institutional controls cannot be ensured past 150 yr,
this alternative generally fails to meet this criterion, because the majority of the waste sites
would have contamination that would not attenuate within 150 yr. Intruders may be exposed to
contaminants at levels above PRGs.

216-B-46 Crib and Its Analogous Sites - All waste sites in this group are assumed to exceed
groundwater protection criteria and have intruder risk above 15 mrem/yr at 150 yr, based on the
evaluation of the 216-B-46 Crib representative site. The 216-B-46 Crib and the majority of its
analogous sites have or are assumed to have significant concentrations of radionuclides just
below 4.6 m (15 ft) bgs. These radionuclides pose a considerable threat to intruders (see

Table 6-5 and Appendix E for summary of intruder risks). These contaminants will take more
than 150 yr to naturally attenuate to levels that would achieve PRGs for the protection of human
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intruders. As such, this alternative generally is not protective of human health or the
environment.

Two exceptions are the 200-E-114 Pipeline and UPR-200-E-9. The pipeline is a 6 cm (2.4-in.)
diameter steel pipe connecting the 216-BY-201 Settling Tank to the 200-E-14 Siphon Tank.
Two small leak areas, one near the B Tank Farm, (approximate areal extent of 185.9 m’

[2,000 ft*]), where the pipeline turns south, and one near the pipeline’s junction with the
216-B-51 French Drain, (approximate areal extent of 182.4 m?* [1,962.5 f*]), are assumed to
exceed the criteria for protection of human health and the environment. The UPR site is
associated with approximately 41,800 L (11,042 gal) of effluent that overflowed from the
216-BY-201 Settling Tank to the ground. Both of these sites are expected to present risks to

human health and the environment because of possible contamination in the 4.6 m (15-ft) bgs
zone.

216-T-26 Crib and Its Analogous Site - Both waste sites are assumed to exceed groundwater
protection criteria and have intruder risk above 15 mrem/yr at 150 yr, based on evaluation of the
216-T-26 Crib representative site. However, no contamination was present in the 4.6 m (15 ft)
bgs zone. The sites have or are assumed to have significant concentrations of radionuclides just
below 4.6 m (15 ft). These radionuclides pose a risk to intruders above RAOs (see Table 6-5 and
Appendix E). These contaminants will take more than 150 yr to naturally attenuate to levels that
would achieve PRGs for the protection of human intruders. As such, this alternative is not
protective of human health or the environment for these waste sites.

216-B-5 Injection/Reverse Well and Its Analogous Site - Both waste sites are assumed to
exceed groundwater protection criteria and have intruder risk above 15 mrem/y, at 150 yr, based
on evaluation of the 216-B-5 Injection/Reverse Well representative site. However, no
contamination is present in the 4.6 m (15-ft) bgs zone, because contaminants were injected deep
in the vadose zone. Waste at both sites was disposed of at depths over 30 m (100 ft) bgs. The
216-B-5 Injection/Reverse Well does not present a continuing risk to human health through
direct contact or to the environment. Wastes were injected 92 m (302 ft) bgs approximately 3 m
(10 ft) into the water table during the operational period, which ended in 1947. As such, these

v stes do not p ar (toani ortot near-surface ecology. Con mnts in tl
vadose zone at the 216-B-5 Injection/Reverse Well include Cs-137, Sr-90, and Pu-239/240.
While these contaminants could continue to impact groundwater, groundwater monitoring in the
area does not indicate continued mobilization to the water table. The water table in the area has

ol

receded, so impacts s nal fluctuations in the water table are not expected.

216-B-7A Crib and Its Analogous Sites - All waste sites in this group are assumed to exceed
groundwater protection criteria and have intruder risk above 15 mrem/yr at 150 yr, based on the
evaluation of the 216-B-7A Crib representative sites. Additionally, the 216-B-7A Crib, exceeds
ecological criteria in the 0 to 4.6 m (0 to 15-ft) bgs zone. The majority of the sites have
significant concentrations of radionuclides just below 4.6 m (15 ft). These radionuclides pose a
considerable threat to intruders (see Table 6-5 and Appendix E). These contaminants will take
more than 150 yr to naturally attenuate to levels that would achieve PRGs for the protection of

human intruders. As such, this alternative generally is not protective of human health or the
environment
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216-B-38 Trench and Its Analogous Sites - The 216-B-38 Trench and its analogous sites are
assumed to exceed human health direct-contact and ecological PRGs in the 0 to 4.6 m (0 to 15-ft)
zone, based on the evaluation of the 216-B-38 Trench representative site. The majority of the
sites have significant concentrations of radionuclides just below 4.6 m (15 ft). These
radionuclides pose a considerable threat to intruders (see Table 6-5 and Appendix E). These
contaminants will take more than 150 yr to naturally attenuate to levels that would achieve PRGs

for the protection of human intruders. As such, this alternative generally is not protective of
human health or the environment.

216-B-57 Crib and Its Analogous Sites - The 216-B-57 Crib and its analogous sites are
assumed to exceed human health direct-contact and ecological PRGs in the 0 to 4.6 m (0 to 15-f)
zone. The majority of the sites have significant concentrations of radionuclides just below 4.6 m
(15 ft). These radionuclides pose a risk to intruders above RAOs (see Table 6-5 and

Appendix E). These contaminants will take more than 150 yr to naturally attenuate to levels that
would achieve PRGs for the protection of human intruders. As such, this alternative generally is
not protective of human health or the environment. An exception is the 216-B-57 Crib, where the
Hanford Barrier was installed in the early 1990s. This barrier acts to control infiltration of
precipitation and provides layers to eliminate intrusion by humans and ecological receptors.
Placement of this barrier is protective of human health and the environment at this site.

216-B-58 Trench and Its Analogous Sites - The 216-B-58 Trench and its analogous sites
exceed human health direct-contact and ecological PRGs in the 0 to 4.6 m (0 to 15-ft) zone. In
addition, this site exceeds ecological criteria in the 0 to 4.6 m (0 to 15-ft) bgs zone. The majority
of the sites in this waste group have significant concentrations of radionuclides just below 3.7 m
(12 ft). These radionuclides pose a limited threat to intruders (see Table 6-5 and Appendix E).
Contaminants will take more than 150 yr to naturally attenuate to levels that would achieve

PRGs for the protection of human intruders. As such, this alternative generally is not protective
of human health or the environment.

6.2.2.2 Compliance with Applicable or Relevant and Appropriate Requirements

Under Alternative 2, ARARs generally would not be met at any of the seven representative sites.
Fate and transport modeling indicates that the mobile contaminants (e.g., cyanide, nitrate, nitrite,
Tc-99, and uranium) already observed in the groundwater are expected to continue to impact
groundwater. The modelir indicates that cert * of the other long-lived contaminants

(e.g., Ra-226) also may reach the groundwater at concentrations exceeding their MCLs in the
future. In the absence of institutional controls, unauthorized intrusive activities to depths greater
than 4.6 m (15 ft) bgs would result in unacceptable exposures at most sites. Additionally, four
representative sites (216-B-7A Crib, 216-B-38 Trench, 216-B-57 Crib, and 216-B-58 Trench)
exceed human health and ecological risk-based PRGs in the 0 to 4.6 m (0 to 15-ft) zone; these
PRGs are based on ARARs. Also, one site, the 200-E-114 Pipeline, exceeds risk based PRGs for

ecological protection. This site has two small lead areas along the length of the pipeline, which
may present an increased risk.

The ARARSs are met for the 216-B-57 Crib with the Hanford Barrier. The barrier breaks the
exposure pathways between the contaminants and the receptors. Contaminants are up to 12.5 m
(41 ft) below the surface of the barrier, thereby reducing to a negligible level the risk associated
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with intrusion by humans or biota. Intrusion layers incorporated into the cap design provide
even more protection. The contaminants will decay to PRG levels in about 330 yr. The life

cycle of the Hanford Barrier is about 1,000 yr and will provide long-term protectiveness at the
site.

DOE/RL-95-59, 200-BP-5 Operable Unit Treatability Test Report, concluded that risks from the
migration of groundwater at the 216-B-5 Injection/Reverse Well were below levels of concern
because of the relative mobility of the principal contaminants (i.e., Cs-137, Sr-90, and
Pu-239/240). Similarly, the contaminants in the vadose zone just above the water table are
considered to be relatively immobile. Contaminants at these sites were emplaced deep in the
vadose zone; in the case of the 216-B-5 Injection/Reverse Well, contaminants were injected at
and just above the historical water table level of approximately 86.9 m (285 ft) bgs. An ARAR
waiver at these sites may be required for protection of groundwater; however, groundwater
impacts are not expected to continue. The contamination in the groundwater will be addressed
through the RI/FS process for the 200-BP-5 OU.

6.2.2.3 Additional Considerations

As discussed above, analogous waste sites were evaluated using the representative site data and
then applying this information to the known information at each site. Occasionally differences
surface with regard to the process history, site size, or potential remedial action. The following

sites have site conditions different enough from their associated representative sites to affect the
detailed analysis:

216-B-51 French Drain - analogous to the 216-B-46 Crib

216-BY-201 Settling Tank - analogous to the 216-B-46 Crib

200-E-114 Pipeline - analogous to the 216-B-46 Crib

200-E-14 Siphon Tank - analogous to the 216-B-46 Crib

241-B-361 Settling Tank - analogous to the 216-B-7A Crib

241-T-361 Settling Tank - analogous to the 216-B-7A Crib

216-T-3 Injection/Reverse Well - analogous to the 216-B-5 Injection/Reverse Well.

The 2° B-51 French Drain received the same type oi | ocess v ste as the 216-B-46 __ib;
however, the quantity of waste received was three orders of magnitude less than the

~ representative site. The 216-B-46 Crib site received 6,700 m> (1,770,083 gal) of process waste,
while the 216-B-51 French Drain received only an estimated 1 m® (275 gal). Given this large
volume difference and the nature of the contaminants in the 216-B-46 Crib, the 216-B-51 French

Drain site should meet the criteria for overall protectiveness of human health and the
environment.

The 216-BY-201 Settling Tank and the 200-E-14 Siphon Tank received the same type of
scavenged waste as the 216-B-46 Crib. The 241-B-361 and 241-T-361 Settling Tanks received
the same type of 1*' and 2"-cycle waste as the 216-B-7A Crib. The tanks were built to
temporarily hold waste before it was discharged to the waste sites. The tanks are not known to
have leaked, but are believed to contain some residual sludge. The sludge is assumed to

repres t all risk associated with these tanks. Once the sludge is removed, the tanks should meet

the criteria for overall protectiveness of human health and the environment and for compliance
with ARARSs.
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The threshold criteria also would be met for the 216-E-114 Pipeline, a 5§ cm (2-in.) steel pipeline
that runs from the BY and C Tank Farms to the 200-E-14 Siphon Tank and the 216-B-14 through
216-B-19 Cribs. The pipeline is buried 2.1 to 3 m (7 to 10 ft) deep and is almost 4.8 km (3 mi)
long. The only evidence of leakage was the two small leaks mentioned above. Because of the
small diameter, the steel construction, and basic/neutral waste stream, significant leaks along the
pipeline are unlikely. Contamination associated with this pipeline is expected to be significantly
lower than the associated cribs and trenches and is expected to reach PRGs within the 150-yr
institutional control period. The two small areas of know contamination will be removed and
disposed of at ERDF. Additionally, a portion of the pipeline will be removed as part of the
remediation of the BC Cribs and Trenches area. The removal of this portion, which extends
from the BC Cribs to Route 4 South, will provide confirmatory data for the rest of the pipeline to
support the remedy selection.

The 216-T-3 Injection/Reverse Well received process waste similar to the 216-B-5
Injection/Reverse Well. This waste was injected deep into the vadose zone at 32 to 62 m (105 to
203 ft) bgs. Contaminants at the two sites are assumed to be similar. Because of the immobile

nature of these contaminants, future impacts to the groundwater are not expected at the 216-T-3
Injection/Reverse Well.

6.2.2.4 Long-Term Effectiveness and Permanence

Human Health:

This alternative would rely on natural attenuation (e.g., radioactive decay) to decrease
contaminants until concentrations reached levels that would be protective of human health and
the environment. As mentioned under Alternative 1, natural attenuation is a proven and
acceptable technology. This alternative would incorporate the use of institutional controls to
prevent inadvertent human and biological intrusion into the waste until contaminant
concentrations beneath the existing soil cover reached acceptable levels. Institutional controls
(e.g., deed restrictions, fencing, signage, monitoring of groundwater) would be required
components of this alternative. Although institutional controls generally are considered to be
proven and acceptable technologies meant to prevent access to residuals, they may not be
effective for the extended lengths of time needed to address the contaminants at the waste sites in
the 200-TW-1, 200-TW-2, and 200-TW-3 OUs (i.e., hundreds to thousands of years).

T Citutic 1 ontrol  * monitoring would be required for the entire ** e thatcon

exceed PRGs to be effective. In many of these waste sites, the cont  nant concentrations
remain sufficiently elevated at 150 yr to have an intruder risk above RAOs. Table 6-5 illustrates
the dose and risk to potential intruders associated with the representative sites and analogous
waste sites with data at 150 yr.

216-B-46 Crib and Its Analogous Sites - Under Alternative 2, chemicals and radionuclides
would remain in the vadose zone beneath the waste sites at concentrations above PRGs and thus
would be a potential threat to groundwater. In addition, radionuclides would remain in the waste
sites at concentrations that would result in potential risk to human intruders.

The 216-B-7A Crib has contaminants that would remain beyond the assumed 150-yr institutional
control period. The analogous sites for this crib are assumed to have similar contaminants, with
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the exceptions noted below. Intruders at the 216-B-7A Crib and its analogous waste sites would
be exposed to significant radiological doses past 150 years. Given the current concentrations at
the representative site and its analogous sites with data, this alternative is not protective in the
long term, except at the following sites: at the 216-BY-201 Settling Tank and the 200-E-14
Siphon ank, where sludge removal will reduce risk levels to meet RAOs; at the 200-E-114
Pipeline, where removal of the two small areas of contamination will reduce risk levels to meet
RAOs; and at the 216-B-51 French Drain, where the volume of waste received, 1 m® (264 gal)
implies little risk at this site.

216-T-26 Crib and Its Analogous Site - Under Alternative 2, chemicals and radionuclides in
this group would remain in the vadose zone beneath the waste sites at concentrations above
PRGs and thus would be a potential threat to groundwater. In addition, radionuclides would
remain in the waste sites at concentrations that would result in potential risk to human intruders.
The 216-T-26 Crib does not meet the 15 mrem dose to the general public or the CERCLA risk
range of 10*-10"° under the intruder scenario. The representative site also has contaminants that
would remain beyond the assumed 150-yr institutional control period. Intruders to these waste
sites could be exposed to significant radiological doses past 150 yr.

Given the current concentrations at the 216-T-26 Crib, this alternative is not protective in the
long term for the representative site or its analogous waste site.

216-B-5 Injection/Reverse Well and Its Analogous Site - Both waste sites in this group are
assumed to exceed groundwater protection criteria. Waste at both sites was disposed of at depths
over 30 m (100 ft). As such, these wastes do not present a risk to an intruder or to the near
surface ecology. Contaminants in the vadose zone at 216-B-5 Injection/Reverse Well include
Cs-137, Sr-90, and Pu-239/240. While these contaminants could continue to impact
groundwater, groundwater monitoring in the area does not indicate continued mobilization to the
water table. The water table in the area has receded, so impacts from seasonal fluctuations in the
water table are not expected. Alternative 2 would include continued monitoring of contaminant
movement and would be protective in the long term as long as the monitoring activities are
maintained. The treatability test showed that if mobilized to the groundwater, the contaminants
v 'eptic  totl pump-and attechnolc_, .

216-B-7A Crib and Its Analogous Sites - Under Alternative ~ chemicals d radionuclides
would remain in the vadose zone beneath the waste sites at concentrations above PRGs and thus
would be a potential threat to groundwater. In addition, radionuclides would remain in the waste
sites at concentrations that would result in potential risk to human intruders. The representative
site does not meet the 15 mrem dose to the { eral publicortt CERCLArisk 1geof 10 to
10" under the intruder scenario. The representative site also has contaminants that would remain
beyond the assumed 150-yr institutional control period. Intruders to these waste sites could be
exposed to significant radiological doses past 150 yr.

At the 241-B-361 and 241-T-361 Settling Tanks, sludge removal will reduce risk levels to meet
RAOs; therefore, Alternative 2 is protective in the long term for the settling tanks. Given the
current concentrations at the representative site, Alternative 2 is not protective in the long term
for the 216-B-7A Crib and the rest of its analogous sites.
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216-B-38 Trench and Its Analogous Sites - Under Alternative 2, chemicals and radionuclides
would remain in the vadose zone beneath the waste sites at concentrations above PRGs and thus
would be a potential threat to groundwater. In addition, radionuclides would remain in the waste
sites at concentrations that would result in potential risk to human intruders. The representative
site does not meet the 15 mrem dose to the general public or the CERCLA risk range of 107
t010” under the intruder scenario, and contaminants would remain beyond the assumed 150-yr
institutional control period. Intruders to these waste sites could be exposed to significant
radiological doses past 150 yr.

Given the current concentrations at the 216-B-38 Trench, this alternative is not protective in the
long term for this representative site or its analogous waste sites.

216-B-57 Crib and Its Analogous Sites - Under Alternative 2, chemicals and radionuclides
would remain in the vadose zone beneath the waste sites at concentrations above PRGs and thus
would be a potential threat to groundwater. In addition, radionuclides would remain in the waste
sites at concentrations that would result in potential risk to human intruders. The representative
site does not meet the 15 mrem dose to the general public or the CERCLA risk range of 10™ to
10 under the intruder scenario, and contaminants would remain beyond the assumed 150-yr
institutional control period. Intruders to these many of these waste sites would be exposed to
significant radiological doses past 150 yr.

Based on evaluation of the representative site 216-B-57 Crib, this alternative is not protective in
the long term for the analogous sites. This alternative, however, is protective in the long-term
for the 216-B-57 Crib, because the Hanford Barrier has been constructed over the waste site.
This barrier was designed and built with a 1,000-yr effective life, which exceeds the time needed
to reach PRGs at this crib. The barrier provides infiltration and intrusion protection. Results of
the treatability testing and continued monitoring at the barrier indicate that it performs very well
at preventing infiltration and is very stable.

216-B-58 Trench and Its Analogous Sites - Under Alternative 2, chemicals and radionuclides
would remain in the vadose zone beneath the waste sites at concentrations above PRGs and thus
would be a potential threat to groundwater. In addition, radionuclides would remain in the waste
sites at concentrations that would result in potential risk to human intruders. The 216-B-58
Trench does meet the 15 mrem dose to the general public and the CERCLA risk range of 10* to

108 ° " dersc o. T~ at150 yr would still exceed ] health 1
eco. :posure PRGs.

Given the current concentrations at the 216-B-58 Trench, this alternative is not protective in the
long term for the representative site or its analogous waste sites.

Protection of Groundwater:

216-B-46 Crib and Its Analogous Sites - The 216-B-46 Crib exceeds the groundwater
protection PRGs for antimony, cadmium, cyanide, nitrate, uranium, Tc-99, U-238, Co-60, and
Ra-226. These contaminants appear as elevated concentrations found throughout the soil column
to nearly 67 m (220 ft) bgs. The analogous waste sites with data also have similar contaminants
that pose a threat to  »undwater. Given the current concentrations at the 216-B-46 Crib and its
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analogous waste sites with data, this alternative is not protective of the groundwater for the
representative site or its analogous waste sites.

216-T-26 Crib and Its Analogous Site - The 216-T-26 Crib exceeds the groundwater protection
PRGs for cyanide, nitrate, nitrite, uranium, Tc-99, U-233/234/238, and Pu-239. These
contaminants appear as elevated concentrations found throughout the soil column to nearly 61 m
(200 ft) bgs. Given the current concentrations at the 216-T-26 Crib, this alternative is not
protective of the groundwater for the representative site or its analogous waste site.

216-B-5 Injection/Reverse Well and Its Analogous Site - Contaminants disposed of to the
216-B-5 Injection/Reverse Well were injected at the water table. Contaminants identified in the
vadose zone above the water table and in the groundwater include Sr-90, Cs-137, uranium, and
Pu-239/240. These contaminants are found throughout the soil column to nearly 86.9 m (285 ft)
below ground surface. DOE/RL-95-59 concluded that risks from the migration of groundwater
at the 216-B-5 Injection/Reverse Well were below levels of concern because of the relative
mobility of the principal contaminants (i.e., Cs-137, Sr-90, and Pu-239/240. Alternative 2 would

provide protection to the groundwater by continued monitoring, in association with the depth and
relative immobility of the contaminants.

216-B-7A Crib and Its Analogous Sites - The 216-B-7A Crib exceeds the groundwater
protection PRGs for cyanide, fluoride, nitrate, Tc-99, U-233/234/238, and Sr-90. These
contaminants appear as elevated concentrations found throughout the soil column to nearly 67 m
(222 ft) bgs. Given the current concentrations at the 216-B-7A Crib, this alternative is not
protective of the groundwater at the representative site or at its analogous waste sites.

216-B-38 Trench and Its Analogous Sites - The 216-B-38 Trench exceeds the groundwater
protection PRGs for nitrate, nitrite, uranium, Tc-99, and U-233/234/238. These contaminants
appear as elevated concentrations found throughout the soil column to nearly 67 m (220 ft) bgs.
Given the current concentrations at the 216-B-38 Trench, this alternative is not protective of the
groundwater at the representative site or at its analogous waste sites.

21 7 Crib and Analogous Sites TI 6 57Crib th oundwa protection
PRGs for Tc-99, because elevated concentrations are found throughout the soil column to nearly
54 m (177 ft) bgs. Given the current concentrations at the 216-B-57 Crib, this alternative is not

protective of the groundwater for the analogous waste sites. This alternative is protective at the
216-B-57 Crib, where the Hanford Barrier is installed.

216-B-58 Trench and Analogous Sites - The 216-B-58 Trench exceeds the groundwater
protection PRGs for selenium and nitrate. The other COCs at this site are Cs-137 and Sr-90,
both immobile radionuclides. As such, this alternative is not protective of groundwater.

The Environment:

Table 2-7 lists the depths to the top of the contamination for all the waste sites in these OUs. For
sites with contamination in the 0 to 4.6 m (0 to 15-ft) zone, ecological risks are assumed, based
on the nature of the contamination at the representative sites. Alternative 2 is not considered
protective if the contaminants in the 0 to 4.6 m (0 to 15-ft) zone will not reach ecological PRGs
within 150 yr. Alternative 2 is considered protective if contaminants are below this zone.
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6.2.2.5 Reduction of Toxicity, Mobility, or Volume through Treatment

Reduction of toxicity, mobility, or volume would occur in the form of natural attenuation at all of
the waste sites. Natural attenuation is a process that results in a reduction of toxicity, mobility,
or volume through the natural radioactive decay process. Radioactive decay is the only process
currently available to eliminate nuclear particle emissions. Most of the contaminants identified
during characterization would be influenced by the radioactive decay process; however,
concentrations are high enough to require long time periods for radionuclides to decay to PRG
levels (hundreds and, in a few cases, thousands of years).

In EPA/540/R-99/009, the EPA acknowledges that natural attenuation can be an appropriate
treatment for contaminated soil. Because of uncertainties in the science-of-natural-attenuation

process, the EPA considers source control and performance monitoring to be fundamental
components of the alternative.

While this alternative provides a reduction in the mass of radioactive contaminants at the site, the
time needed to meet the PRGs generally is greater than 150 yr. Furthermore, Alternative 2 does
not provide a method to limit infiltration into the waste sites and, therefore, does not prevent the
mobilization of contaminants to the water table. An exception is the Hanford Barrier on the

216-B-57 Crib. This barrier limits infiltration to the waste zone, thereby reducing the mobility of
the contaminants.

6.2.2.6 Short-Term Effectiveness
6.2.2.6.1 Remediation Worker Risk

Risks to workers for this alternative were compared to the baseline no-action alternative. For
Alternative 2, only minimal short-term worker risks are expected at all seven representative sites,
associated with monitoring and maintenance activities. Most of the analogous sites have a soil
cover associated with backfill after construction and with stabilization activities conducted on the
Hanford Site. Therefore, short-term risks to the workers under Alternative 2 are minimal and
controllable. Experienced workers using appropriate safety precautions would conduct the
maintenance and surveillance activities. Risks would decrease over time as the radionuclides
decay. Also, DOE control of the Central Plateau is assumed for at least the next 50 years, given

DOE’s commitment to vitrify the waste in the tank farms. Therefore, failure of this alternative in
the short term is considered unlikely.

6.2.2.6.2 Impact to Environment During Remediation

This alternative reduces the risk to human and ecological receptors through the use of existing
soil covers and the implementation of institutional controls. Currently, some sites have
contamination within the shallow soils from 0 to 4.6 m (0 to 15 ft) (see Table 2-7). As such,
short-term impacts to vegetation and wildlife may occur at these sites during the implementation
of this alternative. The waste sites have been highly disturbed, and the existing soil cover does
provide protection for all but the deeply rooted plants or deep burrowing animals. The short-
term impacts to the environment are expected to be low. Sites with contamination below 4.6 m
(15 ft) do not present short-term impacts to the environment, because the contaminants are
located below the zone of intrusion for vegetation and wildlife.
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6.2.2.6.3 Time to Meet the Remedial Action Objectives

This alternative reduces the risk to human and ecological receptors through the use of existing
soil covers and the implementation of institutional controls to eliminate exposure pathways. The
RAOs can only be fully met through natural radiological decay of contaminants, which can take
hundreds to thousands of years to achieve. Therefore, this alternative does not meet RAOs in a
reasonable time frame, with the exception of the following waste sites:

o 216-B-57 Crib, where the Hanford Barrier provides infiltration protection with a life
cycle greater than necessary for the contaminants to naturally decay to acceptable levels

e The 216-B-51 French Drain, where only a small volume of waste was discharged

o The216-BY-201, 241-B-361, and 241-T-361 Settling Tanks and the 200-E-14 Siphon
Tank, where removal of the sludge is anticipated to meet the PRGs

o The 200-E-114 Pipeline, where only limited contamination is expected, at leak sites that
would not pose a threat to groundwater

o The 216-B-5 and 216-T-3 Injection/Reverse Wells, where the contamination has already
reached the groundwater.

6.2.2.7 Implementability

Alternative 2 could be readily implemented and would not present technical problems at any of
the representative sites or analogous waste sites. This alternative currently is being implemented
through Hanford Site access controls, surface and subsurface radiation area work and access
controls, and the waste site/radiation area surveillance and maintenance program. Also, this
alternative currently is implemented at the 216-B-57 Crib, where maintenance and monitoring
activities have been ongoing successfully since 1994.

6.2.2.8 Cost

Cost estimates for the alternative were developed based on existing costs for similar activities
curren ’conducted on the Hanford Site. Details of the cost estimates are presented in

Appendix D. The costs for each waste site, or group of waste sites, are summarized in Table 6-1.
The input parameters used in these estimates are the best available at this time, but in many cases
the data on contaminants of concern, site locations, and site dimensions are limited. The
uncertainties identified above are similar for all of the sites evaluated in this FS. Despite these
uncertainties, the cost estimates are of sufficient quality to fulfill the primary objective, which is
to aid in selecting preferred remedial alternatives.

This alternative involves costs for activities similar to current activities. These involve periodic
surveillance of the waste sites for evidence of contamination and biologic intrusion;
emplacement of vegetation, herbicide application, or other activities to control deep-rooted
plants; control of deep burrowing animals; maintenance of signs and/or fencing; maintenance of
the existing soil cover (including an assumed periodic addition of soil); administrative controls;
and site reviews. The present-worth costs assume a 3.2 percent discount rate (based on 2003
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Office of Management and Budget information) and assumes an operation and maintenance
period equal to the time required for PRGs to be met. Long-term monitoring costs associated
with groundwater are not included in this cost estimate, because contaminated groundwater in
the 200 East Area will be addressed by the 200-BP-5 and 200-PO-1 OUs, and contaminated
groundwater in the 200 West Area will be addressed by the 200-UP-1 and 200-ZP-1 OUs.

6.2.3 Detailed Analysis of Alternative 3: Removal,
Treatment, and Disposal

Under Alternative 3, contaminated soil and debris (such as concrete or wood associated with
cribs) would be removed, treated as necessary to meet waste acceptance criteria, and disposed of
to an approved waste disposal facility. Soils would be removed to meet PRGs. Alternative 3 has
two disposal paths: one for disposal of soils contaminated with transuranic constituents above
100 nCi/g and one for disposal of soils that are not contaminated above these levels or that do not
have transuranic constituents. These latter soils will be disposed of on-site at the ERDF facility.
Some soil blending will be required to meet health and safety standards and waste acceptance
criteria before the soils are disposed of at the ERDF facility, based on the data collected for the
representative and analogous waste sites that have been characterized. Alternative 3 would
remove contaminated waste and soil from waste sites to a depth to meet the RAOs. Soil
contamination above PRGs is generally at a depth of 4.6 m to 67 m (15 to 220 ft) bgs.

One of the representative sites, the 216-B-7A Crib, was found to have concentrations of
Pu-239/240 above 100 nCi/g. The maximum concentration of Pu-239/240 found at this site was
153,000 pCi/g. This site received 4,300 g of plutonium during its operation. Based on process
knowledge, estimated inventories received, and the results of the RI work, five other sites may
contain transuranic constituents: the 216-B-5 Injection/Reverse Well, 216-T-3 Injection/Reverse
Well, 216-T-6 Crib, 216-T-32 Crib, and 216-B-53 A Trench. FExcavated soil that is determined to
contain more than 100 nCi/g of transuranic constituents will be handled, packaged, stored, and

ultimately disposed of in accordance with ARARs. Disposal likely will be to the Waste Isolation
Pilot Plant.

This alternative generally provides a high degree of overall protection of human health and the
environment, because contaminants are removed to meet PRGs. However, under this alternative,
workers : exposed to highly contaminated soils with sub: * tial dose rates. Remo' * of the
contaminants provides for the most flexibility for future land use.

In general, the representative sites had contamination to depths near the water table. In addition,
contaminant concentrations at the bottom of the representative sites tended to be very high,
especially for Cs-137 and Sr-90. Excavation to these depths and in these levels of contamination
is difficult, requires workers to be exposed to the high contaminant concentrations as well as
risks associated with deep excavations, and has the potential to impact neighboring facilities,
such as the tank farms. This type of excavation is expensive and creates considerable waste that
requires disposal.

This alternative would provide protection to future humans and the environment because the
contaminants are removed from the waste site. The groundwater would be protected. Because
contaminants above PRGs would be removed from a waste site and placed in an approved
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disposal facility, failure of this alternative is not likely. Residual risks would be at acceptable
levels for human health, environmental, and groundwater protection. Verification sampling
would be conducted to determine that PRGs are met by the removal activities. Risks associated
with the failure of the disposal facility are not evaluated here, but are evaluated as part of the
permitting process for the facility.

The contaminants associated with the 200-TW-1, 200-TW-2, and 200-PW-5 OU waste sites
result in significant dose to workers, who would be exposed during the excavation and disposal
processes. Table 6-2 summarizes the dose to workers associated with the excavation and
disposal process. Special excavation techniques, such as limited excavation lifts, downblending
for health and safety, and protection systems (e.g., equipment modifications, decontamination
areas) likely would be necessary to support this alternative, which would significantly increase
costs and disposal capacity (these are discussed in greater detail in the following subsections).

6.2.3.1 Overall Protection of Human Health and the Environment

216-B-46 Crib and Its Analogous Sites — Contaminants at this representative site extend from
4.6 to 67 m (15 to 220 ft) bgs. High concentrations of Cs-137 and Sr-90 (e.g., 12.9 million pCi/g
Cs-137 at the 216-B-48 Crib and 14.2 million pCi/g Sr-90 at the 216-B-47 Crib [concentrations
at time of collection in 1992) were found at the bottoms of the waste sites with data.

216-T-26 Crib and Its Analogous Site - Contaminants at this representative site extend from
4.6 to 61 m (15 to 200 ft) bgs. High concentrations of Cs-137 and Sr-90 are found at the bottom
of each of the cribs (e.g., 47,900 pCi/g of Cs-137 and 49,100 pCi/g Sr-90).

216-B-5 Injection/Reverse Well and Its Analogous Site - Contaminants at this representative
site were found from 73 to 87 m (240 to 285 ft) bgs. Elevated concentrations of Cs-137

(51,300 pCi/g), Sr-90 (60,000 pCi/g), Pu-239/240 (75,000 pCi/g), and Am-241 (2,540 pCi/g)
were found just above the water line. Because of the nature of contaminants disposed at this site
and data gathered at other sites, both the 216-B-5 and 216-T-3 Injection/Reverse Wells have a
potential to contain TRU waste in the excavated soil column.

216-B-7A Crib and Its Analogous Sites - Contaminants at this representative site extend from
4.3 t0 67.7 m (14 to 222 ft) bgs. High concentrations of Sr-90 (5.7 million pCi/g), Cs-137
(153,000 pCi/g), and Pu-239/240 (153,000 pCi/g, which is above the definition of TRU waste
limits) are found at the bottom of the crib.

216-B-38 Trench and Its Analogous Sites - Contaminants at this representative site extend

from 4.6 to 67 m (15 to 220 ft) bgs. High concentrations of Cs-137 were found at the bottom of
the trench (226,000 pCi/g).

216-B-57 Crib and Its Analogous Sites - Contaminants at this representative site extend from
4.6 to 54 m (15 to 177 ft) bgs. High concentrations of Cs-137 (2 million pCi/g) and Sr-90
(570,000 pCi/g) were found at the bottom of the crib.

216-B-58 Trench and Its Analogous Sites - Contaminants at this representative site extend
from 3.4 to 7.6 m (11 to 25 ft) bgs. Low concentrations of Cs-137 (14,000 pCi/g) were found at
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the bottom of the trench. Excavation to this depth and in these concentrations is accomplished
with standard construction equipment.

6.2.3.2 Compliance with Applicable or Relevant and Appropriate Requirements

Alternative 3 would comply with ARARSs by removing soil that exceeds the PRGs and by
removing structures. Action-specific ARARs, such as worker and environmental exposure

standards, may be exceeded under this alternative without proper protection standards during
implementation.

6.2.3.3 Long-Term Effectiveness and Permanence

Human Health:

This alternative will remove contaminants to meet human health RAOs. Both EPA and Ecology
cleanup authorities prescribe remedies that use permanent solutions to the maximum extent
practicable and where cost effective. Removal of contaminants would be a permanent solution at
the waste sites; much of the waste would, however, remain on site at the ERDF.

Excavation is a proven and acceptable technology used to remove contaminated soils. However,
excavation to depths below 7.6 m (25 ft) bgs can become difficult and require the use of more
sophisticated digging techniques, such as the use of approach ramps, extensive removal of clean
material to obtain adequately safe side slopes, limited surface exposure, or limited lift removal.
Excavation with dust suppression and health and safety controls is proven to handle potential
problems with excavating large soil sites.

216-B-46 Crib and Its Analogous Sites - The high concentrations of Cs-137 and Sr-90
associated with these sites pose a significant dose potential to workers. The dose for the
excavation of the 216-B-43 through 216-B-50 Cribs is estimated to be 935 rem. The other
analogous sites will experience similar total dose. Extraordinary worker protection would be
required to implement this alternative. Modifications to standard excavation equipment such as
shielding, extra long excavation sticks (to provide distance from the actual excavation area), and
specialized monitoring and sampling equipment are necessary.

216-T-26 Crib and Its Analogous Site - The high concentrations of Cs-137 and Sr-90
associated with these sites pose a si_ ficant dose potential to workers. ..ie dose for the
216-T-26 Crib is estimated to be 0.54 rem. The analogous site will experience similar total dose.
As such, special controls and shielding of workers and equipment are necessary.

216-B-5 Injection/Reverse Well and Its Analogous Site - The high concentrations of Cs-137,
Sr-90, Am-241, and Pu-239/240 associated with these sites may pose a significant dose potential
to workers. More extensive worker protection would be required to implement this alternative.
Modification to standard excavation equipment such as shielding, extra long excavation arms (to
provide distance from the actual excavation area), and specialized monitoring and sampling
equipment may be necessary.

216-B-7A Crib and Its Analogous Sites - The high concentrations of Cs-137, Sr-90, and
Pu-239/240 associated with the representative site pose a significant dose potential to workers.
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The dose for the 216-B-7A Crib is estimated to be 6 rem. The analogous sites will experience
similar total dose. Extraordinary worker protection would be required to implement this
alternative. Modifications to standard excavation equipment such as shielding, extra long
excavation sticks (to provide distance from the actual excavation area), and specialized
monitoring and sampling equipment are necessary.

Excavated soils with transuranic constituents above 100,000 pCi/g would be analyzed, treated if
necessary, and transported to the Waste Isolation Pilot Plant. The only waste currently identified
in this FS as potentially requiring disposal to the Waste Isolation Pilot Plant (e.g., greater than
100,000 pCi/g) is about 8.4 m’ (300 ft’) of soil beneath the 216-B-7A Crib. When excavated,
this soil must be placed in containers, certified, and transported to the Waste Isolation Pilot Plant.

216-B-38 Trench and Its Analogous Sites - The high concentrations of Cs-137 associated with
the representative site pose a significant dose potential to workers. The dose for the 216-B-35
through 216-B-41 Trench waste sites is estimated to be 1,560 rem. The other analogous sites
will experience similar total dose. Extraordinary worker protection would be required to
implement this alternative. Modification to standard excavation equipment such as shielding,
extra long excavation sticks (to provide distance from the actual excavation area), and
specialized monitoring and sampling equipment are necessary.

216-B-57 Crib and Its Analogous Sites - The high concentrations of Cs-137 and Sr-90
associated with the representative site and analogous sites pose a significant dose potential to
workers. The Hanford Barrier exists on the 216-B-57 Crib and, as such, excavating this site is
impractical. Therefore, the analytical data from the 216-B-57 Crib was used along with the area
of the 216-B-62 Crib was used to evaluate the potential dose to workers. The dose for the 216-
B-62 Crib is estimated to be 10.7 rem. The other analogous sites will experience similar total
dose. Extraordinary worker protection would be required to implement this alternative.
Modification to standard excavation equipment such as shielding, extra long excavation sticks
(to provide distance from the actual excavation area), and specialized monitoring and sampling
equipment are necessary.

216-B-58 Trench and Its Analogous Sites - con 1trations of ( 137 associated with the
216-B-58 Trench pose a potential dose to workers of 0.04 rem. The analogous sites will
experience similar total dose. The 216-B-53A Trench received 100 g of plutonium and may
have concentrations of transuranic constituents above 100,000 pCi/g.

Overall Protection of Groundwater:

Contaminants are removed to meet the RAOs and, as such, this alternative meets the objectives
of this criterion for all the waste sites.

Overall Protection of the Environment;

All contaminated soil in the 0 to 4.6 m (0 to15 ft) bgs zone is removed under this alternative.
Therefore, this criterion is met. Excavation and transportation of waste and structures would
disturb areas beyond the waste site boundaries during the implementation period. These areas
would need to be revegetated after disturbance and would require activities to control intrusion
by non-native, noxious plants. This should not adversely affect the alternative in the long term
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or permanently. Because of the large volumes of backfill material that would be needed to fill
excavations in excess of 60 m (200 ft), borrow areas would be impacted. Some of the identified
borrow areas are in potentially ecologically sensitive areas.

6.2.3.4 Reduction of Toxicity, Mobility, or Volume through Treatment

Reduction of toxicity, mobility, or volume would occur in the form of natural attenuation.
Natural attenuation is a process that results in a reduction of toxicity, mobility, or volume
through the natural radioactive decay process. Radioactive decay is the only process currently
available to eliminate nuclear particle emissions. Most of the contaminants identified during
characterization would be influenced by the radioactive decay process; however, concentrations

are high enough to require long time periods for radionuclides to decay to PRG levels (hundreds
and, in a few cases, thousands of years).

In EPA/540/R-99/009, the EPA acknowledges that natural attenuation can be an appropriate
treatment for contaminated soil. Because of uncertainties in the science of natural attenuation

process, the EPA considers source control and performance monitoring to be fundamental
components of the alternative.

In general, the removal, treatment, and disposal alternative would include treatment to reduce
toxicity, mobility, or volume. However, with the availability of the ERDF, treatment is not
anticipated. Radiological decay ultimately results in reduction of toxicity and volume. Based on
the information contained in the RI reports, waste at all sites meets the ERDF waste acceptance
criteria. When the in situ waste soil exceeds the ERDF waste acceptance criterion of 50 mR/h
physical treatment, downblending with less contaminated soil will be performed at the
excavation site to meet health and safety and disposal requirements. Movement of the waste to
the ERDF will result in reduction of mobility. The ERDF will provide additional protection
against remobilization of contaminants over their current location.

6.2.3.5 Short-Term Effectiveness

Experienced workers using appropriate safety precautions would conduct these activities. Risks
to workers for this alternative were compared to the baseline no-action alternative. For
Alternative 3, dose to the remediation worker would be very high. Short-term effects of this
alternative would be associated primarily with worker safety during waste excavation (soil and
structures), handling, transportation, and disposal. Unprotected workers present an unacceptable
risk because of the concentrations and nature of the contaminants at the waste sites. The major
contaminants in the waste sites are short-lived radionuclides (Cs-137 and Sr-90) that emit a very
high dose. Excavation workers, truck drivers, and waste management workers would be exposed
to dose rates that require special protections. These protections would include shielding, HEPA
filtration for breathing air, and equipment modification to provide additional shielding from the
source. Specific risks are detailed below.

Remediation Worker Risk:
Remediation worker risk for the representative sites is discussed in Section 6.2.3.3. The high

concentrations associated with many of these sites would result in high doses to workers and
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would require special protections during excavation, handling, transportation, and disposal of the
excavated soils.

Impact to Environment during Remediation:

Physical disruption of the waste sites during excavation, increased human activity and noise, plus
the generation of fugitive dust, will affect local biological resources. Both Cs-137 and Sr-90
have low screening levels for biota. Extra efforts would need to be in place to limit exposure
during remediation. Air monitoring around the waste sites would be used to monitor potential air
releases (e.g., waste or fill-material particulates) that could affect the public and the environment.

216-B-46 Crib and Its Analogous Sites - The excavation for the 216-B-46 Crib representative
site and all of its analogous sites would cover approximately 77 ha (190 acres).

216-T-26 Crib and Its Analogous Site - The excavation for the 216-T-26 Crib and 216-T-18
Crib would cover approximately 7.4 ha (18.7 acres).

216-B-5 Injection/Reverse Well and Its Analogous Site - The excavation for the 216-B-5

Injection/Reverse Well and 216-T-3 Injection/Reverse Well would cover approximately 11.5 ha
(28.4 acres).

216-B-7A Crib and Its Analogous Sites - The excavation for the 216-B-7A Crib representative
site and all of its analogous sites would cover approximately 73.5 ha (181.6 acres).

216-B-38 Trench and Its Analogous Sites - The excavation for the 216-B-38 Trench
representative site and all of its analogous sites would cover approximately 27.5 ha (68 acres).

216-B-57 Crib and Its Analogous Sites - The excavation of the 216-B-11A and 216-B-11B
French Drains, 216-B-62 Trench, 216-C-6 Crib, and 216-C-21 Crib would cover a total of
approximately 6.5 ha (15.9 acres).

216-B-5¢ . .ench and Its Anal-~-us Sites - The excavation of the 216-B-58 Trench
representative site and all if its analogous sites would cover approximately 0.7 ha (1.8 acres).

Time to Meet the Remedial Action Objectives:

This alternative prevents the risk to human or ecological receptors by moving the source to an
engineered disposal facility. Once the contaminants are removed, four of the five RAOs are met.
The only RAO not met is minimizing the general disruption of environment wildlife habitat.

However, these waste sites are located in an industrial setting, providing little habitat for
vegetation and wildlife.

216-B-46 Crib and Its Analogous Sites -Design and construction of the removal, treatment, and
disposal alternative for this waste group would take 67 years to implement.

216-T-26 Crib and Its Analogous Site - Design and construction of the removal, treatment, and
disposal alternative for this waste group could take approximately 16 months.
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216-B-5 Injection/Reverse Well and Its Analogous Site - Design and construction of the
removal, treatment, and disposal alternative for this waste group could take 16 months.

216-B-7A Crib and Its Analogous Sites - Design and construction of the removal, treatment,
and disposal alternative for this waste group could take 24 months.

216-B-38 Trench and Its Analogous Sites - Design and construction of the removal, treatment,
and disposal alternative for this waste group would take 23 years to implement.

216-B-57 Crib and Its Analogous Sites - Design and construction of the removal, treatment,
and disposal alternative for this waste group would take 24 months to implement.

216-B-58 Trench and Its Analogous Sites - Design and construction of the removal, treatment,
and disposal alternative for this waste group would take 16 months to implement.

6.2.3.6 Implementability

The excavation of contaminated soils is technically implementable, although more sophistical

excavation equipment and techniques, the use of approach ramps, and possibly shoring would be
required.

216-B-46 Crib and Its Analogous Sites - To remove soils above the PRGs, the excavation
would be advanced to a depth of 67 m (220 ft) bgs. Every 0.3 m (1 ft) of excavation would
require 0.46 m (1.5 ft) of side slope for a 1:1.5 vertical to horizontal ratio. This safety measure
significantly increases the amount of material excavated. At the 216-B-43 through 216-B-50
Cribs, the excavation would extend into the existing cap on the 216-B-57 Crib. Excavation at the
216-B-43 through 216-B-50 Cribs encompasses 7.7 ha (19 acres). To remove the contaminants
of concern at this group, 22 million m® (29 million yd®) of soil would have to be removed. The
contaminated soil would be disposed of at ERDF. The current remaining capacity of ERDF is
5.85 million m® (7.65 million yd®) (as of February 6, 2004). The contaminated soil associated
with this group is 5.7 million m® (7.4 million yd®). This quantity of contaminated soil represents
97 percent of the available disposal volume at ERDF. As such, this alternative is not practical
without additional capacity at the ERDF facility.

216-T-26 Crib and Its Analogous Site - To remove soils above the PRGs, the excavation would
be advanced to a depth of 61 m (200 ft). ..very 0.3 m (1 ft) of excavation would require 0.46 m
(1.5 ft) of side slope for a 1:1.5 vertical to horizontal ratio. This safety asure significantly
increases the amount of material excavated. Excavation at the 216-T-26 and 216-T-18 Cribs
encompasses 7.4 ha 818.2 acres). To remove the contaminants of concemn at this waste site
group, 1.6 million m® (2.1 million yd®) of soil would have to be removed. The contaminated soil
would be disposed of at ERDF. The current remaining capacity of ERDF is 5.85 million m’®
(7.65 million yd®) (as of February 6, 2004). The contaminated soil associated with this waste

group is 9,283 m’ (12,134 yd*). This quantity of contaminated soil represents less than 1 percent
of the available disposal volume at ERDF.

216-B-5 Injection/Reverse Well and Its Analogous Site - To remove soils above the PRGs, the

excavation would be advanced to a depth of 86 m (285 ft) bgs. Every 0.3 m (1 ft) of excavation
would require 0.46 m (1.5 ft) of side slope for a 1:1.5 vertical to horizontal ratio. This safety
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measure significantly increases the amount of material excavated. To remove the contaminants
of concern at these sites, 3.1 million m> (4.1 million yd®) of soil would have to be removed. The
contaminated soil at this waste site group is only 2,964 m® (3,875 yd*). Another major
uncertainty is the lateral extent of the contamination at this waste site group. Defining the lateral
extent of contamination will be done as part of the design effort. Even with this additional
sampling, a high degree of uncertainty regarding to the total volume to be disposed will remain
because of the limited sample size. If contaminants extend beyond the limits of the excavation,
chasing the contaminants until the groundwater RAOs are met would be very difficult.
Therefore, removing over 3.1 million m’ (4 million yd®) of soil, and considering the large area
needed to stockpile the overburden, is considered impractical.

216-B-7A Crib and Its Analogous Sites - To remove soils above the PRGs, the excavation
would be advanced to a depth of 67.7 m (222 ft) bgs. Every 0.3 m (1 ft) of excavation would
require 0.46 m (1.5 ft) of side slope for a 1:1.5 vertical to horizontal ratio. This safety measure
significantly increases the amount of material excavated. To remove the contaminants of
concern at these waste sites, 1.7 million m® (22.4 million yd3) of soil would have to be removed.
Excavation at the 216-B-7A and 216-B-7B Cribs extends more than 18 m (60 ft) inside the

B Tank Farm and covers 4.3 ha (10.6 acres). This would result in interferences with tank farm
underground utilities and process piping. As such, significant coordination would be required to
implement this alternative. Contaminated soil meeting the ERDF waste acceptance criteria
would be disposed of on site. The current remaining capacity of ERDF is 5.85 million m’

(7.65 million yd3) (as of February 6, 2004). The contaminated soil associated with this waste

group is 63,710 m® (83,281 yd®). Given the interferences at the B Tank Farm, this alternative is
not implementable.

Excavated soils with transuranic constituents above 100,000 pCi/g would be analyzed, treated if
necessary, and transported to the Waste Isolation Pilot Plant. The only waste currently identified
in this FS as potentially requiring disposal to the Waste Isolation Pilot Plant (e.g., greater than
100,000 pCi/g) is about 8.4 m’ (300 ft*) of soil beneath the 216-B-7A Crib. When excavated,
this soil must be placed in containers, certified, and transported to the Waste Isolation Pilot Plant.

216-B-38 ..ench and Its Analogous Sites - . remove soils above the 1 .._, the excavation
would be advanced to a depth of 67 m (220 ft). Every 0.3 m (1 ft) of excavation would require
0.46 m (1.5 ft) of side slope for a 1:1.5 vertical to horizontal ratio. This safety measure
significantly increases the amount of material excavated. Excavation at the 216-B-38 Trench
impinges on the BX Tank Farm and covers 10.8 ha (26.6 acres). This would result in
interferences with tank farm underground utilities and process piping. To remove the
contaminants of concern at these waste sites, 8.9 million m® (11.6 million yd®) of soil would have
to be removed. The contaminated soil would be disposed at ERDF. The current remaining
capacity of ERDF is 5.85 million m® (7.65 million yd®) (as of February 6, 2004). The
contaminated soil associated with this waste group is 1.9 million m® (2.5 million yd®). This
quantity of contaminated soil represents 33 percent of the available disposal volume at ERDF.
As such, this alternative consumes a large portion of the ERDF facility.

216-B-57 Crib and Its Analogous Sites - The 216-B-57 Crib has a surface barrier installed over
the crib and, as such, is not considered in the implementability evaluation of this alternative. All
of the analogous sites are considered. To remove soils above the PRGs, the excavation would be
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advanced to a depth of 54 m (177 f) bgs. Every 0.3 m (1 ft) of excavation would require 0.46 m
(1.5 ft) of side slope for a 1:1.5 vertical to horizontal ratio. This safety measure significantly
increases the amount of material excavated. Excavation at all of its analogous waste sites covers
6.5 ha (15.9 acres). This would result in interferences with tank farm underground utilities and
process piping. To remove the contaminants of concern at the analogous waste sites,

1.3 million m’ (1.7 million yd®) of soil would be removed. The contaminated soil would be
disposed of at ERDF. The current remaining capacity of ERDF is 5.85 million m®

(7.65 million yd®) (as of February 6, 2004). The contaminated soil associated with this waste
group is 66,846 m’ (87,380 yd3). This quantity of contaminated soil represents approximately

1 percent of the available disposal volume at ERDF. However, given the large volume of

excavated soil and large land area need to stockpile the overburden soil, this alternative is
considered not practicable.

216-B-58 Trench and Its Analogous Sites - The excavation of contaminated soils is technically
implementable for these waste sites. To remove soils above the PRGs, the excavation would be
advanced to a depth of 7.3 m (24 ft) bgs. Every 0.3 m (1 ft) of excavation would require 0.46 m
(1.5 ft) of side slope for a 1:1.5 vertical to horizontal ratio. This safety measure increases the
amount of material excavated. To remove the contaminants of concern at these waste sites,
25,289 m3 (33,070 yd3) of soil would be removed. The contaminated soil would be dis3posed of
at ERDF. The current remaining capacity of ERDF is 5.85 million m® (7.65 million yd®) (as of
February 6, 2004). The contaminated soil associated with this waste group is 3,457 m’

(4,519 yd®). Given the shallow depth of contamination and the lower contamination levels, this
alternative is considered implementable for the 216-B-58 Trench and its analogous waste sites.

Another consideration for all the waste sites is coordination with other agencies. Limited
coordination with other agencies and local governments would be necessary after approval of the
alternative. Excavation and disposal would require coordination with state agencies to assess
matters relative to storm water control and the potential for radioactive air emissions.

Finally, if the entire volume of contaminated soil from all the waste sites were disposed at
ERDF, approximately 10.1 million cubic yards of volume would be required for the 200-TW-1,
200-TW-2, and 200-PW-5 OUs. This exceeds the current capacity of ERDF.

6.2.3.7 Cost

~Jsts, shown on Table 6-2, are based on the use of standard .cavation equipment without
modifications for use in high dose areas (e.g., hydraulic excavators, front-end loaders, tractor
trailers). Modifications to the standard equipment would be determined and would add
additional cost to this alternative. This additional cost is considered minor with respect to the
cost to implement the alternative and would fall within the CERCLA cost estimate range.
Included in the costs are mobilizing personnel and equipment; monitoring, sampling, and
analysis; and excavating, transporting the waste to the ERDF, disposing of the waste at the
ERDF, backfilling with onsite resources, additional backfilling from a local stockpile,
revegetating, and performing prime contractor oversight. The costs are based on the assumption
that a subcontractor will do the work, with oversight performed by prime contractor personnel.
The cost estimate assumes that the subcontractor personnel are wearing Level C personnel
protective equipment (e.g., coveralls and air-filter respirators). Additional detail regarding the
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cost basis can be found in Appendix D. Costs in Appendix D represent the cost to remove only
the radionuclides, except Tc-99, to the PRGs. Chemical contamination and Tc-99 extend deeper
into the soil column. To remediate all chemical contaminants and Tc-99, excavations would
extend approximately 67.1 m (220 ft) bgs. This additional cost represents an additional

$7.8 billion to remove all contaminated soils to meet PRGs.

6.2.4 Detailed Analysis of Alternative 4: Capping

Three types of caps were analyzed for this alternative. The Modified RCRA C barrier was
analyzed on all the waste sites except the 216-B-57 Crib. Currently, this site is capped with the
Hanford Barrier. As such, the Hanford Barrier was analyzed at this site and at sites with
potential transuranic constituents above levels of concern.

6.2.4.1 Overall Protection of Human Health and the Environment

This alternative would remove the exposure pathways to receptors through placement of a
surface barrier to limit both infiltration and intrusion. The cap would be sufficiently robust to
account for the types and levels of contamination in the waste sites. The cap would provide
additional distance between potential human and ecological receptors, above and beyond the
existing soil covers over the waste sites. Additionally, the cap would include an intrusion layer
that would limit unwanted intrusion and provide a warning to potential intruders. Institutional
controls including maintenance of the cap, use restrictions, and monitoring would be instituted at
capped sites until the PRGs are achieved through natural attenuation. Institutional controls
would provide additional protection against human intrusion and would provide for groundwater
monitoring as a means of identifying impacts to groundwater. The cap would be designed to
address potential failure of the institutional controls and would provide additional intrusion
protection past the 150-yr institutional controls period and infiltration control to protect

groundwater. Groundwater monitoring would be coordinated with monitoring at the appropriate
groundwater OU.

“aipping at the 216 ™ 5 anc¢ ~ 16-T-3 Injection/Reverse Wells is © practicable because of the
small size of the site and the depth of the contamination. Each of these sites represents an area of
less than one square foot. To cap both wells, approximately 148 m* (1,600 f?) of cap is needed.
This represents a 4,600 percent increase of the potentially effected soil.

Capping at the 200-E-114 Pipeline also is impracticable. This site represents an area of less than
one square foot per linear foot of pipeline. To cap one linear foot, approximately 154.4 m?

(1,664 f%) of cap is needed. This represents an 8,000 percent increase of the potentially effected
soil.

6.2.4.2 Compliance with Applicable or Relevant and Appropriate Requirements

Alternative 4 would comply with all ARARs for the waste sites by removing the exposure
pathway and emplacing caps that meet the intent of the regulations. All of the representative
sites have deep contamination except for the 216-B-58 Trench and analogous sites, where
contamination is approximately 7.3 m (24 ft) bgs. In addition to the cap, institutional controls
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such as additional land-use restrictions and groundwater monitoring are elements of this
alternative.

6.2.4.3 Long-Term Effectiveness and Permanence

Overall Protectiveness of Human Health:

The capping alternative would be protective of human health and the environment for all waste
site groups, except as noted below, by breaking exposure pathways. Chemicals and
radionuclides left in place at the waste sites would be physically separated from receptors by the
thickness of the cap and by the additional thickness of the existing soil covers. Intrusion layers
in the caps would help protect against inadvertent intruders, along with institutional controls such
as markers and land-use restrictions. Because contaminants at the waste sites have the potential
to impact groundwater, caps will be designed to limit and control infiltration.

Because a significant amount of risk attenuates for the sites within the institutional controls
period, failure of the caps in later years would be associated with lower risks than at present
(see Table 6-5 for intruder risks and doses). Additionally, the 5-yr reviews required for sites
with contaminants above PRGs would serve to monitor the effectiveness and reliability of the

caps; adjustments and maintenance activities could be instituted to help prevent failure, based on
the 5-yr review results.

The long-term effectiveness depends on the proper construction and maintenance of the barrier
and associated institutional controls throughout the natural attenuation time frame to prevent
exposure to potential receptors. Maintenance activities would include erosion repairs and
vegetation maintenance. Subsidence is not considered a major factor in maintenance activities
for these waste sites. Failure of the cap is unlikely if maintenance and institutional control
activities are performed on a routine basis. The assumption used is that institutional controls past
150 yr or so would not necessarily be maintained and could fail. Caps would be designed and
constructed to account for the necessary time frame to reach PRGs and to minimize maintenance
requirements and impacts from institutional controls failure. The modified RCRA C cap has a
design life of 500 yr. The waste sites in the 200-TW-1 and 200-TW-2 OUs generally have a
significant intruder risk at 150 yr. This necessitates a cap that would protect against intrusion.
However, after these contaminants have decayed to acceptable levels, a much less robust cap
would be needed, such as a simpler "7 barrier to protect the — "+ = Ifrepla of

cap is necessary at 500 or more years, the replacement cap would be ;ostly. The following

discussion provides the time frames for the short-lived COCs that contribute most significantly
to intruder risk to decay to reach PRGs.

In addition, management controls (e.g., deed restrictions, fencing, signage, monitoring of
groundwater) would be required components of this alternative. Once remediated, the barrier
and surrounding disturbed area would be revegetated to further enhance ET, limit erosion, and
blend the site area into the surrounding landscape.

216-B-46 Crib and Its Analogous Sites — Short-lived contaminants of concem (e.g., Cs-137 and
Sr-90) for this representative site will reach PRGs for intruder risk in approximately 410 yr;
therefore, intruder cap would not require replacement. A groundwater protection cap may still
be needed to address nitrate, Tc-99, U-238, and Ra-226 contamination.
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216-T-26 Crib and Its Analogous Site — Short-lived contaminants of concern (e.g., Cs-137 and
Sr-90) for this representative site will reach PRGs for intruder risk in approximately 330 yr;
therefore, the intruder cap would not require replacement. A groundwater protection cap may
still be needed to address nitrate, uranium, Tc-99, and Pu-239 contamination.

216-B-5 Injection/Reverse Well and Its Analogous Site - The effectiveness of capping for
these sites is uncertain. Both sites are 8-in.-diameter wells installed at 92 m and 62 m (285 ft and
204 ft) bgs, respectively. Capping represents a 4,600 percent increase in area of the potentially
effected soil at each site. The contaminants in the vadose zone just above the water table are
considered relatively immobile. In addition, because of the potential for waste to contain
transuranic constituents in excess of 100 nCi/g, a Hanford-type barrier would be needed.

216-B-7A Crib and Its Analogous Sites - Contaminants of concern for the representative site
include transuranic constituents above 100 nCi/g. Because of this contamination, a Hanford

Barrier would provide additional protection and design life. Replacement of the cap could be
required after the 1,000-yr design life.

216-B-38 Trench and Its Analogous Sites — Short-lived contaminants of concern (e.g., Cs-137)
for this representative site will reach PRGs for intruder risk in approximately 400 yr; therefore,
the intruder cap would not require replacement. A groundwater protection cap may still be
needed to address nitrate, uranium, and Tc-99.

216-B-57 Crib and Its Analogous Sites — Short-lived contaminants of concern (e.g., Cs-137 and
Sr-90) for this representative site will reach PRGs for intruder risk in approximately 330 yr;
therefore, the intruder cap would not require replacement. A groundwater protection cap may
still be needed to address nitrate and Tc-99 for the analogous sites. The Hanford Barrier at the

216-B-57 Crib is not likely to require replacement as the Tc-99 concentrations were not
significantly elevated or extensive.

216-B-58 Trench and Its Analogous Sites — Short-lived contaminants of concern (e.g., Cs-137

and Sr-90) for this representative site will reach PRGs for intruder risk in approximately 279 yr;
tl ecfore,the _ wouldnot |uire _ acement.

Overall Protection of Groundwater:

This alternative is protective of the groundwater at all waste group sites, because it limits
infiltration at the waste site. The caps form a protective barrier from infiltration and intruder risk
until RAOs are met. Also, the 5-yr review would focus on groundwater protection monitoring

and effectiveness of the cap in addressing the mobile contaminants at depth (e.g., Tc-99,
nitrates).

Overall Protection of the Environment
This alternative would provide protection to the environment at of all the representative sites and

their analogous waste sites by placing a barrier between the waste and the surface flora and

fauna. The caps will be design to prevent the intrusion of deep-rooted flora and burrowing fauna
below the 4.6 m (15 ft) bgs level.
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6.2.4.4 Reduction of Toxicity, Mobility, or Volume Through Treatment

Reduction of toxicity, mobility, or volume would occur in the form of natural attenuation.
Natural attenuation is a process that results in a reduction of toxicity, mobility, or volume
through the natural radioactive decay process. Radioactive decay is the only process currently
available to eliminate nuclear particle emissions. Most of the contaminants identified during
characterization would be influenced by the radioactive decay process; however, concentrations

are high enough to require long time periods for radionuclides to decay to PRG levels (hundreds
and, in a few cases, thousands of years).

In EPA/540/R-99/009, the EPA acknowledges that natural attenuation can be an appropriate
treatment for contaminated soil. Because of uncertainties in the science of natural attenuation

process, the EPA considers source control and performance monitoring to be fundamental
components of the alternative.

The capping alternative would address the mobility of contaminants by limiting infiltration to the
vadose zone, thereby limiting the driving force to move contaminants to the groundwater.
Natural attenuation is an important treatment component of the capping alternative that results in
the reduction of toxicity, mobility, and volume of the radionuclides. The EPA has stated in its
guidance on monitored natural attenuation (EPA/540/R-99/009) that natural attenuation
processes “act without human intervention to reduce the mass, toxicity, mobility, volume, or
concentration of contaminants in soil or groundwater.” Thus, the guidance acknowledges that
natural attenuation can be a viable treatment action where its use will be protective of human
health and the environment. The capping alternative would rely on natural attenuation processes
(most importantly radioactive decay) to reduce radioactivity to levels that would not present a
risk to human health or the environment. The cap also would significantly reduce the
infiltration, thereby reducing the mobility of the contaminants.

6.2.4.5 Short-Term Effectiveness

Remediation Worker Risk:

Experienced workers using appropriate safety precautions would conduct these activities. Risks
to workers for this alternative were compared to the baseline no-action alternative. For
Alternative 4, only moderate short- m risks are expected. The capping alternative would not
require excavation of contaminated soils, so the risks to workers primarily would be associated
with general construction activities at the borrow sites and placement of the cap. If structures
were removed, workers could be exposed to potentially contaminated debris. Worker risk would
be controlled through adherence to site health and safety procedures. Air monitoring would
address potential air releases (e.g., barrier-material particulates) that could affect the public
during construction of the surface barriers.

Impact to Environment during Remediation:
Physical disruption of the waste sites during excavation, increased human activity and noise, and
the generation of fugitive dust affect local biological resources. However, the waste sites are

located within historically disturbed industrial areas. As such, short-term impacts to vegetation
and animals at these sites would be low because these sites currently are poor wildlife habitats.
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Cesium-137 and Sr-90 have low screening levels for biota, and exposure during remediation
could be at unacceptable levels if controls were not in place to limit access.

Construction activities at the waste sites and at borrow areas could disrupt wildlife in the area
because of increased noise and human activity. However, most of the waste sites are located in
areas already disturbed by earlier facility operations and in areas adjacent to ongoing facility
operations, so impacts on biological resources would be low.

Time to Meet the Remedial Action Objectives:

The time to meet the PRGs exceeds the 150-yr institutional control period. As such, these caps
will be designed to meet the time frame needed to meet the RAOs. The caps would act to
eliminate exposure pathways immediately upon installation.

6.2.4.6 Implementability

The capping alternative is considered implementable at all waste sites. A prototype Hanford
Barrier has been implemented at the Hanford Site at the 216-B-57 Crib (CP-14873, 200-BP-1
Prototype Hanford Barrier Annual Monitoring Report for Fiscal Year 2002). Other types of
barriers (including the modified RCRA C cap) have not been used at the Hanford Site, but have
been implemented at other sites and are easy to construct and maintain. The existing soil covers
over the waste sites would be considered a part of the overall design to minimize the cost of
materials and to minimize the impact to visual aesthetics.

Construction of the caps would follow standard procedures that have been thoroughly field
tested. The caps likely would require minor repair and possibly replacement during the
restoration time frame. Monitoring the continued integrity of the caps would be accomplished
through visual inspection and would be supplemented with groundwater sampling.
Implementation of the capping alternative would require additional design data (e.g., ground

penetrating radar), because existing data may not be adequate for determining the lateral extent
of the caps.

Gravel, sand, and silt/loam soil used for the caps would be transported from borrow areas located
on or near the Hanford Site. Anticipated volumes of these materials are identified in

Appendix D. Area C currently is being evaluated as a silt borrow location; the area has a large
volume of fine-grained material. Other locations have not yet been determined. Soil most likely
would come from near the waste sites or from Pit 30, which is located between the 200 East and
200 West Areas. Analyses of an appropriate borrow area for silt/loam soil would be the subject
of a future NEPA evaluation to determine a location with the least impacts to natural and cultural
resources. Borrow material occurs in environmentally sensitive areas; obtaining sufficient
capping material, especially for a multilayered cap, would affect areas of potential ecological
significance and is a consideration in evaluating the relative risk reduction gained by installing
the cap. Materials, such as rip rap, that may be used in the cap construction could be obtained on
the Hanford Site or could be purchased from local dealers. '

Capping materials hauled to the Central Plateau from borrow areas and gravel pits within the

Hanford Site would increase heavy equipment use and transportation activities at the sites.
However, radioactive or hazardous waste would not have to be hauled away from the Site.
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216-B-S Injection/Reverse Well and Its Analogous Site - While technically implementable, the
effectiveness of capping at these sites is uncertain. Both sites are 8-in.-diameter wells installed
at 92 m and 62.2 m (285 ft and 204 ft), respectively. Capping represents a 4,600 percent increase
in area of the potentially affected soil at each site. The contaminants in the vadose zone just
above the water table are considered relatively immobile. In addition, because of the potential

for transuranic constituents at concentrations above 100 nCi/g, a Hanford-type barrier would be
needed.

6.2.4.7 Cost

Costs, shown in Table 6-3, include stabilization of the existing site; excavation or import,
transportation, and placement of capping material; compaction of the cap; prime contractor
oversight; and confirmatory sampling. Costs are based on the use of standard equipment

(e.g., hydraulic excavators, front-end loaders, dozers) and assume that a subcontractor would do
the work, with oversight performed by the prime contractor. The subcontractor personnel are
assumed to be wearing Level D personal protective equipment (e.g., blues and no respirators)
during construction. The present-worth costs assume a 3.2 percent discount rate (based on 2003
Office of Management and Budget information) and assumes operation and maintenance for
150 yr. The operation and maintenance costs include site inspection/surveillance, periodic
radiation site surveys of surface soil, and biotic control; maintenance of signs and markers; cover
maintenance; and site reviews. Long-term monitoring costs associated with groundwater are not
included in this cost estimate because contaminated groundwater in the 200 East Area will be
addressed by the 200-BP-5 and 200-PO-1 groundwater OUs, and contaminated groundwater in
the 200 West Area will be addressed by the 200-UP-1 and 200-ZP-1 OUs.

6.2.5 Detailed Analysis of Alternative 5: Partial
Removal, Treatment, and Disposal with Capping

This alternative includes the removal of contaminants extending to depths shown on Table 5-3.
The excavation would be filled with borrow material obtained on the Hanford Site. When the
backfilling operation was finished, the site would be capped. These activities remove a
significant fraction of the near-surface contaminant load and still provide protection to the
groundwater from deeper contaminants that are impracticable to remove. The removal,
treatment, disposal, and cappir~ activities would be the same¢ ™ se descri! = “ler.
alternative is not applicable to sites where contamination is shallow withno« _  nponent or
where contamination is very deep with no shallow component.

6.2.5.1 Overall Protection of Human Health and the Environment

This alternative would break potential exposure pathways to receptors through placement of a
cap to limit infiltration at this waste group, except as noted below. The cap would provide
additional distance between potential human and ecological receptors. The partial removal
activity would remove the high contamination zone at the bottom of the waste site, leaving only
the lower concentration, deeper contaminants that mainly pose a risk to groundwater. Partial
removal of the more shallow contamination would reduce human health and ecological risk for
those sites where contamination is in the 0 to 4.6 m (0 to 15-ft) bgs zone and intruder risk
associated with the high concentrations at the bottom of the waste site (sce Appendix E). While,

6-33



DOE/™" 2003-64 DRAFT A

in the long term, this alternative is protective of human health and the environment, the risk to
workers during the excavation are essentially the same as for Alternative 3, because the material

being removed under Alternative 5 is the same material that causes the dose for the full-
excavation alternative.

Institutional controls including maintenance of the cap, land-use restrictions, and monitoring
would be instituted at capped sites until the RAOs are achieved through natural attenuation. The
cap would be designed to maximally limit infiltration. Institutional controls would provide
additional protection for groundwater monitoring by providing a means to identify potential
impacts to groundwater. Groundwater monitoring would be coordinated with monitoring at the

appropriate groundwater OU. Those sites where this alternative is not applicable are discussed
in the following text.

216-B-46 Crib and Its Analogous Sites - Implementing this alternative at the 200-E-114
Pipeline, the 200-E-14 Siphon Tank, the 216-BY-201 Settling Tank, and UPR-200-E-9 is not
practical. These sites are assumed to only have shallow contamination, or in the case of the
tanks, contamination associated only with the sludge.

216-B-5 Injection/Reverse Well and Its Analogous Site - Implementing this alternative for
these waste sites is not practical. The contamination was injected deep into the vadose zone. As
such, no surface contamination is present.

216-B-7A Crib and Its Analogous Sites - Implementing this alternative at the 241-B-361 and
241-T-361 Settling Tank is not practical. The sludge at these sites is assumed to contain all the
risk; removal of the sludge would result in these sites meeting RAOs.

216-B-57 Crib and Its Analogous Sites - Implementing this alternative at the 200-B-57 Crib is

not practical. This site is covered with the Hanford Barrier and as such is already protective of
human health and the environment.

216-B-58 Trench and Its Analogous Sites — Implementing this alternative at these waste sites is
not »Hplicab™ I :d 1the of al - 216 7 3 Tr t :

assumed to have only shallow contamination and would not require a cap to protect deeper
contaminants.

6.2.5.2 Compliance with Applicable or Relevant and Appropriate Requirements

Alternative 5 would comply with ARARs for the waste sites by breaking the pathways for
exposure and emplacing caps that meet the intent of the groundwater protection regulations. All
of the representative sites waste groups have deep contamination, except the 216-B-58 Trench
and its analogous sites, where contamination is approximately 7.3 m (24 ft) bgs. In addition to
the cap, institutional controls such as additional land-use restrictions and groundwater

monitoring are elements of this alternative. Worker protection ARARs may not be met without
extreme measures to control exposure.
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6.2.5.3 Long-Term Effectiveness and Permanence

Human Health:

216-B-46 Crib and Its Analogous Sites - This alternative will remove contaminants to a depth
of between 7.6 and 9 m (25 and 30 ft) bgs. The high concentrations of Cs-137 (12.9 million
pCi/g) and Sr-90 (14.2 million pCi/g) pose a significant dose potential to workers. The dose for
just the 216-B-43 through 216-B-50 Cribs is estimated to be 935 rem. The analogous sites will
experience similar total dose. Extraordinary worker protection would be required to implement
this alternative. Modifications to standard excavation equipment such as shielding, extra long
excavation sticks (to provide distance from the actual excavation area), and specialized
monitoring and sampling equipment are necessary.

These sites generally have contaminants that would remain beyond the assumed 150-yr
institutional control period and would pose a significant risk to intruders (see Appendix E).
Intruder dose for the 216-B-46 Crib for a future rural residential intruder would be 137 mrem/yr
under the no-action alternative. Partial removal of the contamination to between 7.6 and 9 m

(25 and 30 ft) would reduce the intruder dose to less than 15 mrem/yr. However, excavating to

9 m (30 ft) for several analogous sites produces an unacceptable dose to workers. The cap would
provide protection for groundwater from the remaining contaminants. Further, no data exist
beyond the 9 m (30 ft) level to verify the depth of excavation to reach acceptable dose levels.
The environment would be protected because accessible contaminants would be removed.

216-T-26 Crib and Its Analogous Site - This alternative will remove contaminants to 12 m

(40 ft) bgs. The high concentrations of Cs-137 (47,900 pCi/g) and Sr-90 (49,100 pCi/g)
associated with these sites pose a substantial dose potential to workers. The worker dose for the
216-T-26 Crib is estimated to be 0.54 rem. The analogous site will experience similar total dose.
As such, special controls and shielding of workers and equipment are necessary.

These sites generally have contaminants that would remain beyond the assumed 150-yr
institutional control period and would pose a significant risk to intruders (see Appendix E).
Intruder dose for the 216-T-26 Crib for a future rural residential intruder would be 25 mrem/yr
under the no action alternative. Partial removal of the contamination to 12 m (40 ft) bgs would
reduce the intruder dose to less than 15 mrem/yr. The cap would provide protection for

groundwater from the remaining contamii  ts. The environment would be protected because
accessible contaminants would be removed.

216-B-5 Injection/Reverse Well and Its Analogous Site - This alternative is not applicable to
these waste sites.

216-B-7A Crib and Its Analogous Sites - This alternative will remove contaminants to a depth
of 8.5 m (28 ft) bgs. The high concentrations of Cs-137 (153,000 pCi/g), Sr-90 (5.7 million
pCi/g), and Pu-239/240 (153,000 pCi/g) associated with these sites pose a significant dose
potential to workers. The dose for the 216-7A Crib is estimated to be 6 rem. The analogous
sites will experience similar total dose. Extraordinary worker protection would be required to
implement this alternative. Modifications to standard excavation equipment such as shielding,
extra long excavation sticks (to provide distance from the actual excavation area), and
specialized monitoring and sampling equipment are necessary.
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Excavated soils with transuranic constituents above 100,000 pCi/g would be analyzed, treated if
necessary, and transported to the Waste Isolation Pilot Plant. The only waste currently identified
in this FS as potentially requiring disposal to the Waste Isolation Pilot Plant (e.g., greater than
100,000 pCi/g) is about 8.4 m’ (300 ft*) of soil beneath the 216-B-7A Crib. When excavated,
this soil must be placed in containers, certified, and transported to the Waste Isolation Pilot Plant.

These sites generally have contaminants that would remain beyond the assumed 150-yr
institutional control period and would pose a significant risk to intruders (see Appendix E).
Intruder dose for the 216-B-7A Crib for a future rural residential intruder would be 124 mrem/yr
under the no-action alternative. Partial removal of the contamination to 8.5 m (28 ft) bgs would
reduce the intruder dose to less than 15 mrem/yr. The cap would provide protection for
groundwater from the remaining contaminants. The environment would be protected because
accessible contaminants would be removed.

216-B-38 Trench and Its Analogous Sites — This alternative will remove contaminants to a
depth of 11 m (36 ft). The high concentrations of Cs-137 (226,000 pCi/g) associated with these
sites pose a significant dose potential to workers. The dose for the 216-B-35 through 216-B-41
Trenches is estimated to be 1,560 rem. The other analogous sites will experience similar total
dose. Extraordinary worker protection would be required to implement this alternative.
Modification to standard excavation equipment such as shielding, extra long excavation sticks
(to provide distance from the actual excavation area), and specialized monitoring and sampling
equipment are necessary.

These sites generally have contaminants that would remain beyond the assumed 150-yr
institutional control period and would pose a significant risk to intruders (see Appendix E).
Intruder dose for the 216-B-38 Trench for a future rural residential intruder would be

109 mrem/yr under the no-action alternative. Partial removal of the contamination to 11 m
(36 ft) bgs would reduce the intruder dose to below 15 mrem/yr. The cap would provide
protection for groundwater from the remaining contaminants. The environment would be
protected because accessible contaminants would be removed.

216 _ _! __ib and Its Analogous Sites - This alt itive willr¢ > contaminants to a depth
of 10.4 m (34 ft) bgs. The high concentrations of Cs-137 (2 million pCi/g) and Sr-90

(570,000 pCi/g) associated with these sites pose a significant dose potential to workers. The
dose for the 216-B-62 Crib is estimated to be 10.7 rem. The other analogous sites will
experience similar total dose. Extraordinary worker protection would be required to implement
this alternative. Modification to standard excavation equipment such as shielding, extra long
excavation sticks (to provide distance from the actual excavation area), and specialized
monitoring and sampling equipment are necessary.

These sites generally have contaminants that would remain beyond the assumed 150-yr
institutional control period and would pose a significant risk to intruders (see Appendix E).
Intruder dose for the 216-B-57 Crib for a future rural residential intruder would be 35 mrem/yr
under the no-action alternative. Partial removal of the contamination to 10.4 m (34 ft) bgs would
reduce the intruder dose to below 15 mrem/yr. The cap would provide protection for

groundwater from the remaining contaminants. The environment would be protected because
accessible contaminants would be removed.
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216-B-58 Trench and Its Analogous Sites - Alternative 5 is not applicable to these waste sites.

Overall Protection of Groundwater:

Alternative 5 would protect groundwatef through placement of a cap that would limit infiltration.
In addition to the cap, institutional controls such as additional land-use restrictions and
groundwater monitoring are protective elements of this alternative.

Overall Protection of the Environment:

All contaminated soil in the 0 to 4.6 m (0 to 15-ft) bgs zone is removed in this alternative.
Therefore, this alternative provides overall protection to the environment following
implementation. The environment could be impacted through removal activities, capping
activities, and activities at borrow sites. The impacts at the waste sites are expected to be
minimal, because the sites have been highly disturbed and have generally poor quality habitat.
Some borrow areas may be located in potentially ecologically sensitive areas.

6.2.5.4 Reduction of Toxicity, Mobility, or Volume through Treatment

The partial removal, treatment, and disposal with capping alternative would address the mobility
of contaminants by removing a portion of the contaminants and limiting infiltration to the vadose
zone, thereby limiting the mass and driving force to move contaminants to the groundwater.
Natural attenuation is an important treatment component of this alternative that results in the
reduction of toxicity, mobility, and volume of the radionuclides.

When the waste soil exceeds the ERDF waste acceptance criteria physical treatment standard,
downblending with less contaminated soil, will be performed in the excavation site. Movement
of the waste to the ERDF will result in a perceived reduction of mobility, because ERDF is a
potentially less mobile environment that includes monitoring. However, most of the
contaminants that would be removed do not pose a risk to groundwater.

6.2.5.5 Short-Term Effectiveness

Experienced workers using appropriate safety precautions would conduct these activities. Risks
to workers for this alternative were compared to the baseline no-action alternative. For

Al  ative 5, dose to the remediation worker would be very high. 1 -t  c...cts of this
alternative would be associated primarily with worker safety during waste excavation (soil and
structures), handling, transportation, and disposal. Unprotected workers present an unacceptable
risk because of the concentrations and nature of the contaminants at the waste sites. The major
contaminants in the waste sites are short-lived radionuclides (Cs-137 and Sr-90) that emit a very
high dose. Excavation workers, truck drivers, and waste management workers would be exposed
to dose rates that require special protections. These protections would include shielding, HEPA
filtration for breathing air, and equipment modification to provide additional shielding from the

source.

Remediation Worker Risk:

Specific worker risks were discussed in Section 6.2.5.3.
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Impact to Environment during Remediation:
Impacts to the environment during remediation were discussed in Section 6.2.5.3.
Time to Meet the Remedial Action Objectives:

216-B-46 Crib and Its Analogous Sites - Design and construction of the partial removal,
treatment, disposal, and capping activities for these waste sites could take approximately 8 yr.
Once the contaminants are removed and the cap is installed, four of the five RAOs are met. The
only RAO potentially not met is minimizing the general disruption of environment wildlife
habitat. However, these waste sites are located in an industrial setting, providing little habitat for
vegetation and wildlife.

216-T-26 Crib and Its Analogous Site - Design and construction of the partial removal,
treatment, and disposal with capping alternative for these waste sites would take approximately
19 months. Once the contaminants are removed and the cap is installed, four of the five RAOs
are met. The only RAO potentially not met is minimizing the general disruption of environment
wildlife habitat. However, these waste sites are located in an industrial setting, providing little
habitat for vegetation and wildlife.

216-B-5 Injection/Reverse Well and Its Analogous Site — Alternative 5 is not applicable to
these waste sites.

216-B-7A Crib and Its Analogous Sites - Design and construction of the partial removal,
treatment, disposal, and capping activities for these waste sites could take approximately

40 months. Once the contaminants are removed and the cap is installed, four of the five RAOs
are met. The only RAO potentially not met is minimizing the general disruption of environment
wildlife habitat. However, these waste sites are located in an industrial setting, providing little
habitat for vegetation and wildlife.

216-B-38 Trench and Its Analogous Sites - Design and construction of the partial removal,
treatment,d x 1, andcap; ' ;activit fortl ew esitescould “eapp :imately

10 years. Once the contaminants are removed and the cap is installed, four of the five RAOs are
met. The only RAO potentially not met is minimizing the general disruption of environment
wildlife habitat. However, these waste sites are located in an industrial setting, providing little
habitat for vegetation and wildlife.

216-B-57 Crib and Its Analogous Sites - Design and construction of the partial removal,
treatment, disposal, and capping activities for this waste group could take approximately 5 years.
Once the contaminants are removed and the cap is installed, four of the five RAOs are met. The
only RAO potentially not met is minimizing the general disruption of vironment wildlife

habitat. However, these waste sites are located in an industrial setting, providing little habitat for
vegetation and wildlife.

216-B-58 Trench and Its Analogous Sites — Alternative 5 is not applicable to these waste sites.
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6.2.5.6 Implementability

The implementability of this alternative is similar to Alternatives 3 and 4. The excavation of
contaminated soils is technically implementable, although the use of more sophisticated
excavation equipment and techniques would be required for the high dose areas. The
implementation of this alternative would reduce the contaminant mass at the base of the waste
sites at depths up to 13.7 m (45 ft) bgs. The aboveground structures (e.g., vent pipes) associated
with the waste sites would be removed. Every 0.3 m (1 ft) of excavation would required 0.9 m
(3 ft) of side slope for a 1:3 vertical to horizontal ratio. This safety measure significantly
increases the amount of material excavated, but is considered implementable. All excavated
material would be disposed of at the onsite disposal facility (ERDF) or, if needed, at the Waste
Isolation Pilot Plant. The current remaining capacity of ERDF is 7.65 million m? (as of
February 6, 2004).

Construction of the caps would follow standard procedures that have been thoroughly field
tested. The caps likely would require repair during the restoration timeframe. Monitoring the
continued integrity of the caps would be accomplished through visual inspection and would be
supplemented with groundwater sampling. Implementation of the capping alternative would
require additional design data (e.g., ground penetrating radar) and possibly confirmatory

sampling, because existing data may not be adequate for determining the lateral extent of the
caps.

Gravel, sand, and silt/loam soil used for the caps would be transported from borrow areas located
on or near the Hanford Site. Anticipated volumes of these materials are identified in

Appendix D. Area C currently is being evaluated as a silt borrow location, the area has a large
volume of fine-grained material. Other locations have not yet been determined. Soil most likely
would come from near the waste sites or from Pit 30, which is located between the 200 East and
200 West Areas. Analyses of an appropriate borrow area for silt/loam soil would be the subject
of a future NEPA evaluation to determine a location with the least impacts to natural and cultural
resources. Borrow material occurs in environmentally sensitive areas; obtaining sufficient
capping material would affect areas of ecological significance and is a consideration in
evaluating the relative risk reduction gained by installing the cap.

Limited coordination with other agencies and local governments would be necessary after
approval of the alternative. Excavation and disposal would require coordination w'"* state

agencies to assess matters relative to storm water control and the potential for radioactive air
emissions.

216-B-46 Crib and Its Analogous Sites - The contaminated soil volume for these waste sites is

397,303.5 m’ (519,351 yd*). Therefore, capacity exists at ERDF to meet the required disposal
volume under this alternative.

216-T-26 Crib and Its Analogous Site - The contaminated soil volume for these waste sites is
1,122.2 m® (1,467 yd®). Therefore, capacity exists at ERDF to meet the required disposal volume
under this alternative.

216-B-5 Injection/Reverse Well and Its Analogous Site — This alternative is not applicable to
these waste sites.
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216-B-7A Crib and Its Analogous Sites- The contaminated soil volume for these waste sites is
2,391.4 m’ (3,126 yd*). Therefore, capacity exists at ERDF to meet the required disposal volume
under this alternative. Excavated soils with transuranic constituents above 100,000 pCi/g would
be analyzed, treated if necessary, and transported to the Waste Isolation Pilot Plant. The only
waste currently identified in this FS as potentially requiring disposal to the Waste Isolation Pilot
Plant (e.g., greater than 100,000 pCi/g) is about 8.4 m® (300 ft*) of soil beneath the 216-B-7A
Crib. When excavated, this soil must be placed in containers, certified, and transported to the
Waste Isolation Pilot Plant.

216-B-38 Trench and Its Analogous Sites - The contaminated soil volume for these waste sites

is 94,661.9 m® (123,741 yd®). Therefore, capacity exists at ERDF to meet the required disposal
volume under this alternative.

216-B-57 Crib and Analogous Sites - A prototype Hanford Barrier has been implemented at the
Hanford Site at the 216-B-57 Crib (CP-14873). Other types of barriers have not been used at the
Hanford Site, but have been implemented at other sites and are easy to construct and maintain.
The existing soil covers over the waste sites would be considered a part of the overall design to
minimize the cost of materials and to minimize the impact to visual aesthetics. The
contaminated soil volume for these waste sites is 12,302 m® (16,081 yd*). Therefore, capacity
exists at ERDF to meet the required disposal volume under this alternative.

216-B-58 Trench and Analogous Sites — This alternative is not applicable to these waste sites.

6.2.5.7 Cost

Costs, shown on Table 6-4, include stabilization of the existing site; excavation or import,
transportation, and placement of material;, compaction of the cap; prime contractor oversight; and
confirmatory sampling. Costs are based on the use of standard equipment (e.g., hydraulic
excavators, front-end loaders, dozers) and assume that a subcontractor would do the work, with
oversight performed by the prime contractor. The subcontractor personnel are assumed to be
wearing Level D personal protective equipment (e.g., blues and no respirators) during

col ction. pre 1it-worthcostsa m a3.2j it discountra (ba: lon )03 Office
of Management and Budget information) and assumes operation and maintenance for the length
of time needed to reach PRGs. The operation and maintenance costs include site
inspectior/surveillance, periodic radiation site surveys of surface soil, and biotic control;
maintenance of signs and markers; cover maintenance; and site reviews. Long-term monitoring
costs associated with groundwater are not included in this cost estimate because contaminated
groundwater in the 200 East Area will be addressed by the 200-BP-5 and 200-PO-1 groundwater

OUs, and contaminated groundwater in the 200 West Area will be addressed by the 200-UP-1
and 200-ZP-1 OUs.

6.3 NATIONAL ENVIRONMENTAL POLICY
ACT OF 1969 VALUES EVALUATION

The NEPA process is intended to help Federal agencies make decisions that are based on
understanding environmental consequences, then to take actions that protect, restore, and
enhance the environment. Secretarial policies (DOE 1994) and DOE O 451.1A require that
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CERCLA documents incorporate NEPA values, such as analysis of cumulative, offsite,

ecological, and socioeconomic impacts, to the extent practicable, in lieu of preparing separate
NEPA documentation for CERCLA activities.

6.3.1 Description of National Environmental Policy
Act of 1969 Values

Several of the CERCLA evaluation criteria involve consideration of environmental resources,
but the emphasis frequently is directed at the potential effects of chemical contaminants on living
organisms. The NEPA regulations (40 CFR 1502.16; “Environmental Impact Statement,”
“Environmental Consequences”) specify evaluation of the environmental consequences of
proposed alternatives. These include potential effects on transportation resources, air quality,
and cultural and historical resources; noise; visual, and aesthetic effects; environmental justice;
and the socioeconomic aspects of implementation. The NEPA process also involves
consideration of several issues such as cumulative impacts (direct and indirect), mitigation of
adversely impacted resources, and the irreversible and irretrievable commitment of resources.

The NEPA-related resources and values that DOE has considered in this evaluation include the
following.

e Transportation Impacts. This value considers impacts of the proposed remedial action on
local traffic (e.g., traffic at the Hanford Site) and traffic in the surrounding region.
Transportation impacts are considered in part under the CERCLA criteria of short-term
effectiveness or implementability.

e Air Quality. This value considers potential air quality concerns associated with
emissions generated during the proposed remedial actions.

o Natural, Cultural, and Historical Resources. This value considers impacts of the
proposed remedial actions on wildlife, wildlife habitat, archeological sites and artifacts,
and historically significant properties on the Central Plateau.

¢ Noise, Visual, and Aesthetic Effects. This value considers increases in noise levels or
impaired visual or aesthetic values during or after the proposed remedial actions.

e Socioeconomic Impacts. This value considers impacts pertaining to employment,
income, and other services (e.g., water and power utilities), and the effect of

implementation of the proposed remedial actions on the availability of services and
materials.

o Environmental Justice. Environmental justice, as mandated by Executive Order 12898,
Federal Actions to Address Environmental Justice in Minority Populations and Low-
Income Populations, refers to fair treatment of humans of all races, cultures, and income
levels with respect to laws, policies, and government actions. This value considers
whether the proposed remedial actions would have inappropriately or disproportionately
high and adverse human health or environmental effects on minority or low-income
populations.
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e Cumulative Impacts (Direct and Indirect). This value considers whether the proposed
remedial actions could have cumulative impacts on human health or the environment
when considered together with other activities on the Central Plateau, at the Hanford Site,
or in the region.

¢ Mitigation. If adverse impacts cannot be avoided, remedial action planning should
minimize them to the extent practicable. This value identifies required mitigation
activities.

e Irreversible and Irretrievable Commitment of Resources. This value evaluates the use of
nonrenewable resources for the proposed remedial actions and the effects that resource
consumption would have on future generations. When a resource (e.g., energy, minerals,
water, wetland) is used or destroyed and cannot be replaced within a reasonable amount
of time, its use is considered irreversible.

6.3.2 Detailed Evaluation of the National
Environmental Policy Act of 1969

6.3.2.1 Transportation Impacts

Implementation of remedial action at the waste sites likely would have some short-term impacts
on local traffic and traffic in the surrounding region. For Alternatives 4 and 5, impacts would
result from hauling cover material to the waste site areas. For Alternative 3 and 5, these impacts
would result from hauling waste to the ERDF and hauling clean fill to the waste sites. For
Alternatives 3, 4, and 5, impacts could be expected from increased traffic bringing supplies,
equipment, and workers to the sites. To mitigate these impacts, a transportation safety analysis
would be performed before any transport activities began. The analysis would identify the need
for specific precautions (e.g., road closures, preferred hauling times, staggered work shifts) to be

taken as necessary. Increases in the workforce traffic related to waste treatment would be
expected to be minor.

For Alternatives 3 and 5, there may be a need to ship about forty 55-gal drums of TRU-
contaminated soil to the Waste Isolation Pilot Plant, which would occur if a thin layer of soil
beneath the 216-B-7A Crib is determined to have concentrations of transuranic constituents
greater than 100 nCi/g.

6.3.2.2 Air Quality

No current air quality impacts are associated with Alternative 1; however, potential impacts to
air quality could be associated with plant or animal uptake of contaminants and wind dispersion.
This also is true for Alternative 2. Potential near-term impacts to air quality associated with

Alternatives 3, 4, and 5 are expected to be minor and could be mitigated through appropriate
engineering controls.

Potential air quality impacts primarily would be associated with fugitive dust during site

preparation, structure demolition, excavation, placement of backfill or barriers, and revegetation
activities. Dust suppression (using both water and water treated with soil fixatives) would be
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used to control visible fugitive dust, so neither local nor regional air quality is expected to be
affected. Routine emissions from vehicles would occur.

6.3.2.3 Natural, Cultural, and Historical Resources

Alternative 1 would not disturb or destroy natural, cultural, or historical resources; however, in
some sites, biologic resources could be exposed to contaminants with potential impacts.
Alternative 2 would limit access to these resources. Alternatives 3 and 4 could affect cultural or
natural resources, although the impacts could be mitigated. Therefore, adverse impacts to
cultural resources could occur, if such resources were encountered and appropriate mitigating
actions were not taken. Adverse impacts would be minimized by avoiding known cultural
resources and traditional-use areas whenever possible. Most of the waste sites are located within
areas previously disturbed by operations, so the potential for unknown cultural resources is low.
Therefore, although cultural resources could be encountered with Alternatives 3 and 4 during the
excavation and construction of staging areas, the probability is low. A cultural resource
mitigation plan would be established before remediation was begun. Known cultural resources
and traditional-use areas would be avoided whenever possible. If cultural resources were
encountered during excavation, the State Historic Preservation Office and Native American

Tribes would be consulted about minimizing impacts and taking appropriate actions for resource
documentation or recovery.

Some short-term adverse impacts to natural resources (e.g., local wildlife) could occur during the
construction and implementation phases of remedial action. Ecological surveys would be
performed to identify the species present and the special precautions that should be taken to
minimize adverse impacts. Alternatives 3 and 4 also would have positive impacts on natural
resources. The potential for exposure to contaminants would be minimized through either waste
removal or barrier construction, and the sites would be revegetated.

6.3.2.4 Noise, Visual, and Aesthetic Effects

Alternatives 1 and 2 would have little to no impact on current noise, visual, or aesthetic site
characteristics. Alternative 3 would increase noise levels and impair visual values, but the
impacts would be short term during remedial actions and ultimately would improve the
aesthetics by removing remaining site structures (e.g., retention basins, small shack). Likewise,
Altemative 4 would incr«  :noiselevelsar ~impairv.  values " 1 s t md g
construction of the cap. These two alternatives also could have some long-term visual and
aesthetic impacts, both positive and negative. Positive impacts would result from the removal of
aboveground site structures. Negative impacts would be associated with the visibility and
aesthetics of the caps over large distances if they are not contoured to blend in with the
surrounding area. Aesthetically, given the past disturbance in the 200 Areas and on the Central
Plateau, no impacts would be expected from the alternatives.

6.3.2.5 Socioeconomic Impacts
Alternative 1 would have no socioeconomic impacts. The other four alternatives would have

some positive socioeconomic impacts related to the employment opportunities that would occur
during the life of the remedial action project. The labor force required to implement remedial
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action would be drawn from current Hanford Site contractors and the local labor force, so the
socioeconomic impacts would be expected to be minimal.

6.3.2.6 Environmental Justice

Under Altemnative 3, environmental justice issues would not be a concern because future surface
uses on the Central Plateau would not be restricted beyond the Central Plateau-wide restrictions.
Under Alternatives 1, 2, 4, and 5, environmental justice impacts would be minimal because
future-use restrictions would pertain to only a small percentage of the Central Plateau, and the
Central Plateau still would be under active waste management industrial land use.

6.3.2.7 Irreversible and Irretrievable Commitment of Resources

Alternatives 3, 4, and 5 would require some irreversible or irretrievable commitment of natural
resources. All of the alternatives with the exception of Alternative 1 would result in some land-
use loss. Alternatives 3, 4, and 5 would require additional soils, including materials that could
come from potentially ecologically sensitive areas, and some energy resources. They would
require a commitment of resources in the form of land-use loss in the waste site areas until
remedial action objectives and goals were met through the natural attenuation process. The
amount of land-use loss would vary among alternatives. Alternative 2 generally would require
land-use loss of the entire site surface and subsurface for the necessary attenuation period to
meet remedial action objectives. Alternative 3 generally would allow land use from the ground
surface to a depth of 4.6 m (15 ft) bgs immediately following implementation. Alternatives 4
and 5 would allow surface use of the sites but would not allow any subsurface site use until the
end of the necessary attenuation period to meet RAOs. This use would be limited based on
potential impacts to surface-barrier integrity.

For Alternatives 3 and 5, the ERDF would need to be expanded to accommodate the additional
waste. Implementation of the alternative also would require limited waste disposal to the ERDF.
The waste volumes from the aboveground structure demolition in Alternatives 3, 4, and 5 are
relatively small and are not anticipated to specifically require additional ERDF capacity.

Alternatives 3, 4, and 5 would require an irretrievable and irreversible commitment of resources
in the form of geologic materials and petroleum products (e.g., diesel fuel, gasoline). With
Alternatives 3 and 5, excavated material would be replaced with a stockpile of clean soil cover
removed from the site, if not used to downblend for health and safety purposes, as well as clean
sand and gravel fill from onsite borrow pits. The sand and gravel for the surface-barrier
alternative would come from nearby borrow pits, but the silt would need to come either from the
Fitzner-.oerhardt Arid Lands ..cology Reserve or from offsite. Rip-rap or other armouring
materials needed to provide intrusion protection likely would come from offsite.

6.3.2.8 Cumulative Impacts

The proposed RAOs could have impacts when considered together with impacts from past and
foreseeable future actions at and near the Hanford Site. Authorized current and future activities
include soil and groundwater remediation; waste management and treatment (e.g., tank farms,
the Waste Treatment Plant); and surveillance, maintenance, decontamination, and
decommissioning of facilities. Other Hanford Site activities that might be ongoing during
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remedial action at the Central Plateau waste sites include deactivation and decontamination of
reprocessing facilities and operation of the Energy Northwest reactor. Activities near the
Hanford Site include a privately owned radioactive and mixed waste treatment facility, a
commercial fuel manufacturer, and a titanium reprocessing plant.

The proposed remediation alternatives would have minimal impacts on transportation; air
quality; and natural, cultural, and historical resources. Noise, visual and aesthetic effects, and
socioeconomic impacts also would be minimal. Therefore, cumulative impacts with respect to
these values are expected to be insignificant. The most notable area for cumulative impacts is
with respect to the irretrievable and irreversible commitment of resources. All of the proposed
alternatives except Alternative 1 would require long-term land-use restrictions.

To varying degrees, Alternatives 2, 3, 4, and 5 would result in the loss of some land uses on the
Central Plateau, but the cumulative impacts with respect to loss of land use are not expected to
be significant. Alternatives 3 and 5 also would require a commitment of land use as a result of
the ERDF expansion on the Central Plateau. This would be in addition to numerous other
Hanford Site projects that would commit land use on the Central Plateau.

Under Alternatives 3, 4, and 5, cumulative impacts also would occur with respect to the
irretrievable and irreversible commitment of geologic resources. The Central Plateau waste sites
constitute only a portion of the total actions requiring material for barriers and backfill at the
Hanford Site. The total quantity of geologic materials required for other Hanford Site actions
currently is being identified (BHI-01551) and may be subject to a separate NEPA evaluation.

6.3.2.9 Mitigation

Alternative 1 would not include mitigation. Mitigation measures under Alternative 2 would
include surveillance, physical controls, and potential interim remedies. Mitigation measures
taken under Alternatives 3, 4, and 5 would include dust suppression, stockpiling clean topsoil for
reuse, minimizing the size of construction areas, and planning activities to avoid nesting and

breeding cycles of birds and mammals. For Alternatives 4 and 5, surveillance and physical
controls may be used.

6.3.2.10 Summary of National Environmental Policy Act of 1969 Evaluation

Remedial actions at the _ ntral Plateau waste sites would result in some impacts to public health
and the environment. However, the overall envirc  ental impacts under normal operating

conditions would not be very large, nor would they vary greatly among the remedial alternatives.
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Figure 6-1. Logic Diagram for Selecting Applicable Alternatives.
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Table 6-1. Detailed Analysis Summary for Alternative 2 — Maintain Existing Soil Cover,
Institutional Controls, and Monitored Natural Attenuation. (7 Pages)

Threshold Criteria Balancing Criteria
Overall Reduction of
Waste Site Protection of - . Long-Term Toxicity,
Human Health Compliance with Effectiveness Mobility, or Short-Term lmpler_nen- Cost
and the ARARs and Yolume Effectiveness tability ($1000)
. Permanence Through
Environment
Treatment
Representative Site
216-B46 Not protective Does not comply Contaminant Reduction No short-term Readily $1,728
Crib because concentrations { through risks to workers; implemen-
: contaminants are high and natural ecological risks table
remain above will remain attenuation of | not expected
PRGs after 150 yr elevated past radionuclides | because
150 yr; contaminants are
institutional below 4.6 m (15 f)
controls may bgs
not be
protective
beyond 150 yr;
groundwater is
not protected
Analogous Sites with Characterization Data
216-B43 Not protective Does not comply Contaminant Reduction No short-term Readily Included
through because concentrations | through risks to workers; implemen- in repre-
216-B-45, contaminants are high and natural ecological risks table sentative
216-B-47 remain above will remain attenuation of | not expected site
through PRGs after 150 yr elevated past radionuclides because above
216-B-50 150 yr; contaminants are
Cribs institutional below 4.6 m
controls may (15 ft) bgs
not be
protective
beyond 150 yr;
groundwater is
not protected
Waste Sites Analogous to 216-B-46 Crib
216-B-14 Not protective i not comply Contaminant Reduction No short-term y )70
through 216~ | because concentrations | through risks to workers; mpienen-
B-19 Cribs contaminants are high and natural ecological risks table
and 216-B- | remain above will remain attenuation of | may be expected if
20 through PRGs after 150 yr elevated past radionuclides contamninants are
216-B-34, 150 yr; less than 4.6 m
216-B-42, institutional (15 ft) bgs
and 216-B- controls may
52 Trenches not be
protective
beyond 150 yr;
groundwater is
not protected
216-BY-201 | Sludge poses Complies with After sludge is | Reduction Short-term risks to | Readily $12,248
Settling greatest risk ARARs by removal { removed, only | through workers are implemen-
Tank and because tanks are | of sludge; complies | minimal risk natural anticipated to be table
200-E-14 not thoug™* *~ with disposal remains; no attenuation of | high for removal
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Table 6-1. Detailed Analysis Summary for Alternative 2 — Maintain Existing Soil Cover,
Institutional Controls, and Monitored Natural Attenuation. (7 Pages)

Threshold Criteria

Balancing Criteria

Overai Reduction of
Waste Site Protection of . . Long-Term Toxicity,
Human Health Compliance with Effectiveness Mobility, or Short.-'l‘erm lmplfl.nen- Cost
and the ARARs and Volume Effectiveness tability (31000)
" Permanence Through
Environment T
reatment
Siphon Tank | have leaked; after | requirements auuuipated radionuctlides; | of the sludge; no
sludge removal, risk to sludge would short-term risks
only minimal groundwater be treated as associated with
contamination is required to implementation of
expected; meet waste Altemative 2;
remaining acceptance minimal short-
contamination is criteria term impacts to
anticipated to vegetation and
reach PRGs within wildlife associated
150 yr with sludge
removal
200-E-114 Contaminants are | Complies with Contamination | Reduces No short-term Readily $1,711
Pipeline expected to be ARARs by is expected to | through worker risk as implemen-
minimal because eliminating be low; a natural contaminants are table
pipeline is 5 cm pathway; meets portion of the attenuationof | 2to3m(7 to
(2 in) dirmeter PRGs within 150 yr | pipeline will radionuclides 10 ft) deep; short-
steel with known be removed term ecological
leaks only at head near the BC impacts are not
end; any Cribs and expected because
contamination is Trenches to contaminants are
expected to provide data low and at or
attenuate naturally on rest of the below the average
to meet PRGs pipeline rooting/animal
within 150 years; intrusion depth
pipeline is 2 to
3m(7t010f)
bgs; institutional
controls provide
additional
protection
216-B-51 Verv small <ite; Complies with Contamination | Reduction No short-term Readily $405
French rex y ARARs lo through worker risk imy -
Drain about 1 m?® of human heaitn, be oW ana natural contaminant are tabie
effluent; not ecological, and reach PRGs attenuation of | 4.3t06.1 m(14to
expected to impact | groundwater within 150 yr radionuclides 20 ft) deep
groundwater; protection (estimated); short-
contaminant requirements are term ecological
concentrations are | assumed to be met impacts are not
expected to be low | through the use of expected because
and to reach PRGs | existing soil cover contaminants are
through natural and institutional low and at or
attenuation within | controls; PRGs are below the average
150 yr met within the Tooting/anirmal
150-yr institutional intrusion depth
control period
UPR-200- Very small site; Complies with Contamination | Reduction No short-term Readily $406
E-9 received only ARARs because is expected to through worker risk as implemen-
about 41 m’® of human health, be low and natural contaminants are table
effluent; not ecological, and reach PRGs attenuation of | 3 m (10 ft) deep;
expected to impact | groundwater within 150 yr radionuclides short-term
groundwater; protection ecological impacts
contaminant requirements are are not expected
concentrations are | assumed to be met because
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Table 6-1. Detailed Analysis Summary for Alternative 2 — Maintain Existing Soil Cover,
Institutional Controls, and Monitored Natural Attenuation. (7 Pages)

Threshold Criteria Balancing Criteria
Reduction of
Waste Site Pr(g:::;:'lll of . . Long:Tcrm Tofi_c ity,
Human Health Compliance with Effectiveness Mobility, or Short-Term Implemen- Cost
and the ARARs and Volume Effectiveness tability (51000)
Envi Permanence Through
nvironment
Treatment
expected to be low | through the use of contaminants are
and to reach PRGs | existing soil cover low and at or
through natural and institutional below the average
attenuation within | controls; PRGs are rooting/animal
150 yr met within the intrusion depth
150-yr institutional
control period
Representative Site
216-T-26 Not protective Does not comply Contaminant Reduction No short-term Readily $686
Crib because concentrations | through risks to workers; implemen-
contaminants are high and natural no ecological risks | table
remain above will remain attenuation of | expected
PRGs after 150 yr clevated past radionuclides | contaminants are
150 yr; greater than 4.6 m
institutional (15 ft) bgs
controls may
not be
protective
beyond 150 yr;
groundwater is
not protected
Waste Site Analogous to 216-T-26 Crib
216-T-18 Not protective Does not comply Contaminant Reduction No short-term Readily $686
Crib because concentrations | through risks to workers; implemen-
contaminants are high and natural no ecological risks | table
remain above will remain attenuation of | expected
PRGs after 150 yr elevated past radionuclides contaminants are
150 yr; greater than 4.6 m
institutional (15 ft) bgs
controls may
not be
protective
beyond 150 yr;
groundwater is
not protected
Representative Site
216-B-5 Groundwater The groundwater Contaminant Reduction No short-term Readily $914
Injection/ monitoring in the | protection ARARs concentrations | through risks to workers; implemen-
Reverse area does not for the 216-B-5and | are highin the | natural no ecological risks | table
Well indicate continued | the 216-T-3 groundwater attenuation of | expected
mobilization to the | Injection/ Reverse and will radionuclides | contaminants are
water table. The Wells under this remain greater than 4.6 m
water table in the alternative are not elevated past (15 ft) bgs
area has receded, met 150 yr;
5o impacts from institutional
seasonal controls may
fluctuations in the not be
water table are not protective
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Table 6-1. Detailed Analysis Summary for Alternative 2 — Maintain Existing Soil Cover,
Institutional Controls, and Monitored Natural Attenuation. (7 Pages)

Threshold Criteria Balancing Criteria
Reduction of
Waste Site Pro(:::t';zllll of . . Long-Term Toxicity,
Human Health Compliance with Effectiveness Mobility, or Short-Term lmplfmen- Cost
and the ARARs and Volume Effectiveness tability ($1000)
Environment Permanence Through
Treatment
expected beyond 150 yr;
groundwater is
not protected
Waste Site Analogous to 216-B-5 Injection/Reverse Well
216-T-3 Groundwater The groundwater Contaminant Reduction No short-term Readily $914
Injection/ monitoring in the protection ARARs concentrations | through risks to workers; implemen-
Reverse area does not for the 216-B-5and | are highin the | natural no ecological risks | table
Well indicate continued | the 216-T-3 groundwater attenuation of | expected
mobilization to the | Injection/ Reverse and will radionuclides contamnminants are
water table. The Wells under this remain greater than 4.6 m
water table in the alternative are not clevated past (15 ft) bgs
area has receded, met 150 yr;
so impacts from institutional
seasonal controls may
fluctuations in the not be
water table are not protective
expected beyond 150 yr;
groundwater is
not protected
Representative Site
216-B-7TA & | Not protective Does not comply Contaminant Reduction No short-term Readily $683
216-B-7B because concentrations | through risks to workers; implemen-
Cribs contaminants are high and natural ecological risks table
remain above will remain attenuation of | expected,
PRGs after 150 yr clevated past radionuclides contaminants are
150 yr; within 0 to 4.6 m
institutional (0-15 ft) bgs
controls may
not be
protective
beyond 150 yr;
groundwater is
not protected
Waste Sites Analogous to 216-B-74 Crib
216-B-8, Not protective Does not comply Contaminant Reduction No short-term Readily $11,568
216-B-9, because concentrations | through risks to workers; implemen-
216-T-6, contaminants are high and natural ecological risks table
216-T-7,and | remain above will remain attenuation of | expected,
216-T-32 PRGs after 150 yr elevated past radionuclides contaminants are
Cribs; 216- 150 yr; within 0 to 4.6 m
T-5 Trench; institutional (0-15 ft) bgs
and 200-E- controls may
45 Sampling not be
Shaft protective
beyond 150 yr;
groundwater is
not protected
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Table 6-1. Detailed Analysis Summary for Altemative 2 — Maintain Existing Soil Cover,
Institutional Controls, and Monitored Natural Attenuation. (7 Pages)

-
Threshold Criteria Balancing Criteria
Reduction of
Overall .
Waste Site Protection of . . Long-Term To’fl.c 1,
Human Health Compliance with Effectiveness Mobility, or Short-Term Implemen- Cost
and the ARARs and Volume Effectiveness tability ($1000)
Environment Permanence Through
Treatment
UPR-200- Not protective Does not comply Contaminant Contaminant No short-term Readily $412
E-7 because concentrations | concentrations | risks to workers; implemen-
contaminants are high and are high and no ecological risks | table
remain above will remain will remain expected
PRGs after 150 yr clevated past elevated past contaminants are
150 yr; 150 yr, greater than 4.6 m
institutional institutional (15 ft) bgs
controls may controls may
not be not be
protective protective
beyond 150 yr; | beyond
groundwater is | 150 yr;
not protected groundwater
is not
protected
241-B-361 Sludge poses Complies with After sludgeis | Reduction Short-term risks to | Readily $13,722
and 241-T- greatest risk as ARARSs by removal | removed, only | through workers are implemen-
361 Settling | tanks are not of sludge; complies | minimal risk natural anticipated to be table
Tanks thought to have with disposal remains; no attenuation of | high for removal
leaked; after requirements anticipated radionuclides; | of the sludge; no
sludge removal, risk to sludge would short-term risks
only minimal groundwater be treated as associated with
contamination s required to implementation of
expected; meet waste Alternative 2;
remaining acceptance minimal short-
contamination is criteria term impacts to
anticipated to vegetation and
reach PRGs within wildlife associated
150 yr with sludge
removal
Representative Site
216-B-38 Not protective Does not comply Contaminant Reduction No short-term Readily $3,718
Trench because concentrations | through risks to workers; implemen-
contaminants are high and natural ecological risks table
remain above will remain attenuation of | expected,
PRGs after 150 yr clevated past radionuclides | contaminants are
150 yr; within 0 to 4.6 m
institutional (0-15 ft) bgs
controls may
not be
protective
beyond 150 yr,
groundwater is
not protected
Waste Sites Analogous to 216-B-38 Trench
216-B-35 Not protective Does not comply Contaminant Reduction No short-term Readily Included
through 216- | because concentrations | through risks to workers; implemen- in 216-
B-37,216- contaminants are high and natural ecological risks table B-38
B-39 remain above will remain attenuation of | expected, Crib
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Table 6-1. Detailed Analysis Summary for Alternative 2 — Maintain Existing Soil Cover,
Institutional Controls, and Monitored Natural Attenuation. (7 Pages)

Threshoid Criteria Balancing Criteria
Reduction of
Overall . .
Waste Site Protection of < . Long-Term Toxicity.
Human Health Compliance with Effectiveness Mobility, or Short:Term lmplflflen- Cost
and the ARARSs and Volume Effectiveness tability ($1000)
. Permanence Through
Environment T
reatment
through 216- | PRGs after 150 yr elevated past radionuclides contaminants are
B-41 150 yr; within 0 to 4.6 m
Trenches institutional (0-15 ft) bgs
controls may
not be
protective
beyond 150 yr;
groundwater is
not protected
216-T-14 Not protective Does not comply Contaminant Reduction No short-term Readily $3,774
through 216- | because concentrations | through risks to workers; implemen-
T-17 Cribs, contarninants are high and natural ecological risks table
216-T-21 remain above will remain attenuation of | expected,
through 216~ | PRGs after 150 yr clevated past radionuclides contanminants arc
T-25 150 yr; within 0 to 4.6 m
Trenches institutional (0-15 ft) bgs
controls may
not be
protective
beyond 150 yr;
groundwater is
not protected
Representative Site
216-B-57 Site is covered Complies with Hanford Reduction No short-term Readily $702
Crib with the Hanford ARARs because the | Barrier is through risks to workers; implemen-
Barrier. This barrier is in place protective to natural no ecological table
barrier breaks the 1,000 yr. attenuation of | risks; site has
potential exposure PRGs for this radionuclides Hanford Barrier
pathways to site are
receptors and reached in
limits both approximately
infiltration and 330 yrs.
intrusion.
Waste Sites Analogous to 216-B-57 Crib
216-B-50 Not protective Does not comply Contaminant Reduction No short-term Readily $4,202
Cnb, 216-B- | because concentrations | through risks to workers; implemen-
11A & 216- | contaminants are high and natural ecological risks table
B-11B remain above will remain attenuation of | expected;
French PRGs after 150 yr clevated past radionuclides | contaminants are
Drains, 216- 150 yr; greater than 4.6 m
B-62 Crib, institutional (15 ft) bgs
216-C-6 controls may
Crib, 216-S- not be
9 Crib, and protective
216-S-21 beyond 150 yr;
Crib groundwater is
not protected
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Table 6-1. Detailed Analysis Summary for Altermative 2 — Maintain Existing Soil Cover,
Institutional Controls, and Monitored Natural Attenuation. (7 Pages)

Threshold Criteria Balancing Criteria
Reduction of
erall . .
Waste Site Prgv ection of . . Long:Term Toxl,:nty,
Human Health Compliance with Effectiveness Mobility, or Short-Term Implemen- Cost
and the ARARs and Volume Effectiveness tability ($1000)
Envi Permanence Through
nvironment
Treatment
UPR-200- Readily $409
W-108 and implemen-
UPR-200- table
Ww-109
Representative Site
216-B-58 Not protective Does not comply Contaminant Reduction No short-term Readily $695
Trench because concentrations | through risks to workers; implemen-
contaminants are high and natural ecological risks table
remain above will remain attenuation of | may be expected if
PRGs after 150 yr clevated past radionuclides | contaminants are
150 yr; less than 4.6 m
institutional (15 ft)bgs
controls may
not be
protective
beyond 150 yr;
groundwater is
not protected
Waste Sites Analogous to 216-B-58 Trench
216-B-53A Not protective Does not comply Contaminant Reduction No short-term Readily $2060
Trench, 216- | because concentrations | through risks to workers; implemen-
B-53 contaminants are high and natural ecological risks table
Trench, 216- | remain above will remain attenuation of | may be expected if
B-54 Trench | PRGs after 150 yr elevated past radionuclides | contaminants are
150 yr; less than 4.6 m
institutional (15 ft) bgs
controls may
not be
protective
beyond 150 yr;
groundwater is
not protected
ARAR = applicable or relevant and appropriate requirement. PRG = preliminary remediation goal.
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Table 6-2. Detailed Analysis Summary for Alternative 3 — Removal, Treatment, and Disposal.

(8 Pages)
Threshold Criteria Balancing Criteria
Overall Reduction of
“S"’t‘ Protection of Long-Term Toxicity,
ite Human Compliance Effectiveness Mobility, or Short-Term .
Health and with KlRAR! and Volume Effectiveness Implementability | Cost (51000)
the Environ- Permanence Through
ment Treatment
Representative Site
216-B-46 | Protective Complies Contaminant Contaminants | High short-term Excavation to 220 | $399,703
Crib because with ARARs | concentrations are moved to risks to workers; ft is necessary to
contaminants by removing are removed to a less mobile dose to workers remove
are removed contaminants | meet PRGs. environment. estimated to be contaminants to
to meet PRGs. Excavation Reduction 935 rem, PRGs. Excavation
proven through ecological risks at this site is
technology, natural not expected impractical
with little attenuation of | because because of the
chance of radionuclides | contaminants are location of the
failure removed. Higher | 216-B-57 Crib.
possibility of The large area
impacting needed to
biological and/or excavate the site
cuttral resources | would undermine
because of the the 216-B-57 Crib
large excavation cap. In addition,
area over 457,000 yd®
would be disposed
of at ERDF for all
the cribs in this
site group.
Analogous Sites with Characterization Data
216-B-43 | Protective Complies Contaminant Contamninants | High short-term Excavation to Included in
through because with ARARs concentrations are moved to | risks to workers; 220 ft is necessary | the 216-B-46
216-B- contaminants by removing are removed to a less mobile | dose to workers to remove Crib costs.
45,216- are removed contaminants | meet PRGs. environment. | estimated to be contaminants to These sites
B-47 to meet PRGs Excavation Reduction 935 rem, PRGs. Excavation | would be
through proven through ecological risks at this site is re: ite
216-B-49 technology, natural not expected impractical a group
Cribs with little attenuation of | because because of the
chance of radionuclides | contaminants are location of the
failure removed. Higher 216-B-57 Crib.
possibility of The large area
impacting necded to
biological and/or excavate the site
cultural resources would undermine
because of the the 216-B-57 Crib
large excavation cap.
area
Waste Sites Analogous to 216-B-46 Crib
216-B-14 | Protective Complies Contaminant Contaminants | High short-term Excavation to $3,236,073
through because with ARARs concentrations are moved to risks to workers; 220 ft is necessary
216-B-19 | contaminants by removing are removed to a less mobile dose to workers to remove
Cribs and | are removed contamninants | meet PRGs. environment. estimated to be contaminants to
216-B-20 | to meet PRGs. Excavation Reduction 935 rem, PRGs. A large
through proven through ecological risks area is needed to
216-B- technology, natural not expected excavate the site.
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Threshold Criteria Balancing Criteria
Overall Reduction of
\\;a‘ste Protection of : Long-Term Toxicity,
e Human Compliance Eflectiveness Mobility, or Short-Term
Health and with ARARs and Volume Effectiveness Implementability C?“ (51000)
the Environ- Permanence Through
ment Treatment
34,216~ with little attenuation of | because In addition, over
B-42, and chance of radionuclides | contaminants arc 6.9 miilion yd*
216-B-52 failure removed. Higher | would be disposed
Trenches possibility of of at ERDF for all
impacting the trenches in this
biological and/or site group.
cultural resources
because of the
large excavation
area
216-BY- | Sludge poses Complies After sludge is Reduction Short-term risks to | Readily $12,976
201 greatest risk as | with ARARs | removed, only through workers are implementable
Settling tanks are not by removal of | minimal risk natural anticipated to be
Tankand | thought to sludge; remains; no attenuation of | high for removal
200-E-14 | have leaked; complies with | anticipated risk | radionuclides; | of the sludge;
Siphon after sludge disposal to groundwater | sludge would | Short-term
Tank removel, only | requirements be treated as impacts to
minimal required to vegetation and
contamination meet waste wildlife associated
is expected; acceptance with sludge and
remaining criteria tank removal
contamination
is anticipated
to reach PRGs
within 150 yr.
200-E- Protective Complies Removal of the | Reduces Short-term worker | Readily $59,579
114 because with ARARs | pipeline would through risk as implementable
Pipeline contaminants by removing be apermanent | natural contaminants are
are removed contaminants | remedy attenuationof | 2to3m(7 o
to meet PRGs. radionuclides 10 ft) deep; short-
term ecological
impacts because
of excavation of
pipeline.
216-B-51 | Excavation of | Complics Ramoval is Reduction Short-term worker | Readily $150,388
French contaminants with ARARs «ctive in the through risk is low due to implementable
Drain provide by removing | long term natural volume of waste
overall contaminants attenuation of | received short-
protection of radionuclides | term ecological
human health impacts are
and expected because
environment of excavation of
soils.
UPR- Excavation of | Complies Removal is Reduction Short-term worker | Readily $227
200-E9 contaminants with ARARs | effective in the through risk is Jow due to implementable
provide by removing long term natural volume of waste
overall contaminants attenuation of | received short-
protection of radionuclides | term ecological
human health impacts are
and expected because
environment of excavation of
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(8 Pages)
Threshold Criteria Balancing Criteria
Overall Reduction of
“;““‘ Protection of Long-Term Toxicity,
ite Human Compliance Eflectiveness Mobility, or Short-Term .
Health and with iRARs and Volume Effectiveness Implementability | Cost (51000)
the Environ- Permanence Through
ment Treatment
soils.
Representative Site
216-T-26 | Protective Complies Contaminant Contaminants | Moderate short- Excavation t0 200 | $39,576
Crib because with ARARs concentrations are moved to term risks to fi is necessary to
contaminants by removing are removed to 2 less mobile workers; dose to remove
are removed contaminants | meet PRGs. environment. workers estimated | contaminants to
to meet PRGs Excavation Reduction to be 0.54 rem, PRGs. Excavation
proven through ecological risks at this site is
technology, natural not expected impractical
with little attenuation of | because because of the
chance of radionuclides | contaminants are location of the
failure removed. Higher | 216-T-27 and 216-
possibility of T-28 Cribs.
impacting Excavation
biological and/or activities would
cultural resources | need to be
exists because of coordinated with
the large the remediation of
excavation area the adjacent cribs.
Waste Site Analogous to 216-T-26 Crib
216-T-18 | Protective Complies Contaminant Contaminants | Moderate short- Excavation t0 200 | $39,576
Crib because with ARARs | concentrations are moved to term risks to ft is necessary to
contaminants by removing | are removed to a less mobile workers; dose to remove
are removed contaminants | meet PRGs. environment. workers estimated | contaminants to
to meet PRGs Excavation Reduction to be 0.54 rem, PRGs. Excavation
proven through ecological risks at this site is
technology, with | natural not expected impractical
little chance of attenuation of | because because of the
failure radionuclides contaminants are location of the
removed. Higher | 216-T-27 and 216-
possibility of T-28 Cribs.
impacting Excavation
biological and/or activities would
cultural resources | need to be
exists because of coordinated with
the large the remediation of
excavation area the adjacent cribs.
Representative Site
216-B-5 Protective Complies Contaminant Contaminants | High short-term Excavation to 285 | $102,830
Injection/ | because with ARARs concentrations are moved to risks to workers; ft is necessary to
Reverse contaminants | by removing areremoved to | a less mobile dose to workers remove
Well are removed contaminants | meet PRGs. environment. estimated to be contaminants to
to meet PRGs. Excavation Reduction over 6 rem, PRGs. Excavation
proven through ecological risks at this site is
technology, natural not expected impractical
with little attenuation of | because because over
chance of radionuclides | contaminants are | 4 million yd® of
failure removed. Higher | soil needs to be
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Threshoid  cireria

Balancing Criteria

Waste
Site

Overall
Protection of
Human
Health and
the Environ-
ment

Comphiance
with ARARs

Reduction of

Long-Term Toxicily.
Eftectiveness Mobility, or

and Yolume

Permanence Through
Treatment

Short-Term
Effectiveness

Implementability

Cost {51000)

possibility ot
impacting
biological and-or
cultural resources
because of the
large excavation
area

removed to
remove 208 yd® of
vontarminated soil.

Waste Site

Analogous to 216-B-5 Injection/Reverse Well

216-T-3 Protective Complies Conmaminarnt Contaminants | High short-serm Excavation to 2835 | 349552
Injection/ | because with ARARs concentrations are moved Lo risks to workers; {t is necessary to
Reverse conlaminants by removing are removed 10 a less mobile dose to workers remaove
Well are removed contaminants mect PRGs. cnvironmenl. estimated 1o be eontaminants 1o
1 meet PROs, I-xcavation Ruduetion over O rem, PRGs. Excavation
proven through ecological risks at this site is
technology., natural not expected impractical
with hittle altenuation of | bhecausc hecause over 4
chance ol radtsnuchides contaminanis are nullion yd‘ ol suil
larlure removed. Higher nceds o be
possibility of removed 10
impacting remove 208 yd? of
biological andior contannated sotl.
cultural resourecs
because of the
large excavation
area
Representative Site
216-B-7A | Protective Complies Contaminant Contaminants | High short-term Excavation to 5244003
& 216-B- | because with ARARs concentrations are moved 1o risks to workers; 222 1t is necessary
78 Cribs contaminanls by removing are removed 1o a less mabile dusc 10 workers O remove
are removed contaiminants mect PRGs. environment. cstimated to be contaminants to
to meet PRGs. Exeavalion Reduction approximately PRCs. Excavation
proven through 6 rem, ecological at this site is
technology, natural risks notexpected | impractical
with Htile attenuatron of | beca isc of the
chance of radionuclides contaminants are 1ocation of the
failure removed. Higher 241-B Tank Farm.
possibility of In addition, over
impacting 1.9 mithon yd*
biologieal and/or would removed to
culural resources | remove 1,481 yd’
because of the of contaminated
large excavation soil.
area
Waste Sites Analogous to 216-B-74 Crib
216-B-B, Protective Complies Contaminant Conlammants | High short-term Excavationto 222 | §1,684 815
216-B-9, because with ARARs concentrations are nwved (o risks 1o workers; feet is necessary 10
216-T-6, contaminants by removing are removed 1o a less mobile dose to workers remove
216-T-7, are removed conlaminants meel PROGS. cnvironment. estimated to be contaminants to
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Threshold Criteria

Balancing Criteria

Overall Reduction of
Waste Protection of Long-Term Toxicity,
Site Human Compliance Effectiveness Mobility, or Short-Term .
Health and with ARARs and VYolume Effectiveness Implementability | Cost ($1000)
the Environ- Permanence Through
ment Treatment
and 216- to meet PRGs. E:xcavation Reduction approximately PRGs. Excavation
T-32 proven through 6 rem, ecological at this sttc is
Cribs; technology, natural risks not expected | impractical due to
216-T-5 with little attenuation of | because the location of the
Trench; chance of radionuclides contaminants are 241-B Tank Farm.
and 200- failure removed. Higher In addition, over
E-45 possibility of 1.9 million cubic
Sampling impacting yards would be
Shaft biological and/or removed to
cultural resources remove 1,481
because of the cubic yards of
large excavation contaminated soil.
area
UPR- Protective Complies Contaminant Contaminants | Moderate short- Readity $265
200-E-7 because with ARARs concentrations are moved to term risks to implementablc
contamtnants by removing are removed 1o a less mobile workers;
are removed contaminants | meet PRGs. environment. ecological risks
to meet PRGs. Excavation Reduction not expected
proven through because
technology, natural contaninants are
with little attenuation of | removed.
chance of radionuclides
tailure
241-13- Sludge poses Complies After sludge is Reduction Short-term risks to | Readily S14,156
301 and greatest risk as | with ARARs removed, only through workers are implementable
241-T- tanks are not by removal of | minimal risk natural anticipated to be
3ol thought to sludge; remains; no attenuation of | high for removal
Settling have leaked; complies with | anticipated risk radionuclides; | of the sludge;
Tanks after sludge disposal to groundwater sludge would short-term impacts
removal, only requirements be treated as to vegetation and
minimal required to wildlife associated
contamination meet waste with sludge and
is expected; acceptance tank removal
remaining eriteria
Representative Site
216-B-38 | Protective Complics Contaminant Contaminants | High short-term Excavation to $1,036,240
Trench because with ARARs concentrations are moved to risks to workers; 220 ftis neccssary
contaminants by removing are removed to a less mobile dose to workers to remove
are removed contaminants meet PRGs. environment. estimated to be contaminants to

to meet PRGs.

Excavation
proven
technology,
with hittle
chance of
failure

Reduction
through
natural
attenuation of
radionuclides

1560 rem;
ecological risks
not expected
because
contaminants are
removed. Higher
possibility of
impacting
biological and/or
cultural resources
because of the
large cxcavation

PRGs. Excavation
at this site is
impractical
because of the
location of the
216-B-57 Crib.
The large area
needed to
excavate the site
would undermine
the 216-B-57 Crib
cap. In addition,
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Threshold Criteria Balancing Criteria
Overall Reduction of
\\;ste Protection of Long-Term Toxicity,
ie Human Compliance Effectiveness Mobility, or Short-Term .
Health and | with ARARs and Volume Effectiveness | [mPiementability | Cost ($1000)
the Environ- Permanence Through
ment Treatment
area over 1.3 million
yd® would be
disposed of at
ERDF for all the
cribs adjacent to
this crib.
Waste Sites Analogous to 216-B-38 Trench
216-B-35 | Protective Complies Contaminant Contaminants | High short-term Excavation to Included in
through because with ARARs | concentrations are moved to risks to workers; 220 ft is necessary | 216-B-38
216-B- contaminants by removing are removed to a less mobile dose to workers to remove Trench cost.
37,216- are removed to | contaminants | meet PRGs. environment. estimated to contaminants to These sites
B-39 meet PRGs. Excavation Reduction bel560 rem; PRGs. Excavation | would be
through proven through ecological risks at this site is remediated as
216-B41 technology, natural not expected impractical a group
Trenches with little attenuation of | because because of the
chance of radionuclides | contaminants are location of the
failure removed. Higher | 216-B-57 Crib.
possibility of The large area
impacting needed to
biological and/or excavate the site
cultural resources would undermine
because of the the 216-B-57 Crib
large excavation cap. In addition,
area over 1.3 million
yd® would be
disposed of at
ERDF for all the
cribs adjacent to
this crib.
216-T-14 | Protective Complies Contaminant Contaminants | High short-term Excavation to 31,458,056
through because with ARARs concentrations are moved to risks to workers; 220 ft is necessary
216-T-17, | contaminants by removing are removed to a less mobile dose to workers to remove
216-T-21 | areremoved to | contaminants | meet PRGs. environment. estimated to be contaminants to
through meet PRGs. Excavation Reduction 1560 rem; PRGs. Excavation
216-T-25 proven throuch ecological risks at this site is
T te s na not expected impractical
with little attenuation of | because because of the
chance of radionuclides | contaminants are location of the
failure removed. Higher | 216-B-57 Crib.
possibility of The large arca
impacting needed to
biological and/or excavate the site
cultural resources { would undermine
because of the the 216-B-57 Crib
large excavation cap. In addition,
area over 1.3 million
yd® would be
disposed of at
ERDF for all the
cribs adjacent to
this crib.
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Threshold Criteria Balancing Criteria
Overall Reduction of
\\;:ste Protection of Long-Term Toxicity,
te Human Compliance Effectiveness Mobility, or Short-Term .
Health and with KRAR& and Volume Effectiveness Implementability | Cost ($1000)
the Environ- Permanence Through
ment Treatment
Representative Site
216-B-57 | N/A. Barrier N/A. Barrier | N/A. Barrier N/A. Barrier N/A. Barrier N/A. Barrier N/A. Barrier
Crib currently in currently in currently in currently in currently in place currently in place currently in
place for this place for this | place for this place for this for this waste site for this waste site place for this
waste site waste site waste site waste site waste site
Waste Sites Analogous to 216-B-57 Crib
216-B-50 | Protective Complies Contaminant Contaminants | High short-term Excavation to $132,012
Crib, because with ARARs | concentrations arc moved to risks to workers; 177 ft is necessary
216-B- contaminants by removing | are removed to a less mobile dose to workers to remove
1A & are removed to | contanminants | meet PRGs. environment. | estimated to be contaminants to
216-B- meet PRGs. Excavation Reduction 10 rem; ecological | PRGs.
11B proven through risks not expected
French technology, natural because
Drains, with little attenuation of | contaminants are
216-B-62 chance of radionuclides | removed. Higher
Crib, failure possibility of
216-C-6 impacting
Crib, biological and/or
216-S-9 cultural resources
Crib, and because of the
216-S-21 large excavation
Crib area
UPR- Protective Complies Contaminant Contaminants | Short-term risks to | Readily $169
200-W- because with ARARs | concentrations are moved to workers is low implementable.
108 and contaminants by removing are removed to a less mobile given the volume
UPR- arc removed to | contaminants | meet PRGs. environment. | of the spill
200-W- meet PRGs. Excavation Reduction ccological risks
109 proven through not expected
technology, natural use
with little attenuation of | contanmnants are
chance of radionuclides | removed.
failure
Representative Site
216-B-58 | Protective Complies Contaminant Contaminants | Short-term risks to | Readily $1,531
Trench because with ARARs | concentrations are moved to workers is implementable
contaminants by removing are removed to a less mobile moderate; dose to | contaminants
are removed contaminants | meet PRGs. environment. | workers estimated | approximately 7.3
to meet PRGs. Excavation Reduction to be m (24 ft) bgs
proven through approximately
technology, natural 0.04 rem;
with little attenuation of | ecological risks
chance of radionuclides | not expected
failure because
contaminants are
removed.
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Threshold Criteria Balancing Criteria
Overall Reduction of
\\;me Protection of Long-Term Toxicity,
te Human Compliance Effectiveness Mobility, or Short-Term -
Heatth and with ARARs and Volume Effectiveness Implementability | Cost (51000)
the Epviron- Permanence Through
ment Treatment
Waste Sites Analogous to 216-B-58 Trench
216-B- Protective Complies Contaminant Contaminants | Short-term risks to | Readily $4,820
53A because with ARARs concentrations are moved to workers is implementable
Trench, contaminants by removing are removed to a less mobile moderate; dose to | contaminants
216-B-53 | are removed contaminants | meet PRGs. environment. | workers estimated | approximately
Trench, to meet PRGs. Excavation Reduction to be 7.3 m (24 ft) bgs
216-B-54 proven through approximately
Trench technology, natural 0.04 rem;
with little attenuation of | ecological risks
chance of radionuclides | not expected
failure because
contaminants are
removed.
ARAR = applicable or relevant and appropriate requirement. PRG = preliminary remediation goal.
N/A = not applicable.
Table 6-3. Detailed Analysis Summary for Alternative 4 — Capping. (7 Pages)
Threshold Criteria Balancing Criteria
Reduction of
Waste Pr:)v ev:nll: f Long-Term Toxicity,
Site Human Hea‘l’th Compliance Effectiveness Mobility, or Short-Term Implementa- Cost
and the with ARARs and Volume Effectiveness bility ($1000)
Permanence Through
Environment
Treatment
Representative Site
This alternative
216-B46 | | ould break Complies Modified Reduction Limited short-term | Readily $5,548
Crib potential with ARARs RCRA C type | through natural | risks to workers; no | implementable;
exposure because the barrier is attenuation of ecological risks source of fine
pathways to barrier is in protective to radionuclides expected; site will grain capping
receptors place 500 yr. PRGs be capped and materials has
through for this site clean soil placed as | notbeen
placement of a are reached in the final layer. identified.
surface barrier to approximately
limit both 410 yrs.
infiltration and
intrusion.
Analogous Sites with Characterization Data
216-B43 This alternative Complies Modified Reduction Limited short-term | Readily Included in
through would break with ARARs | RCRA Ctype | through natural { risks to workers; no | implemen- 216-B46
216-B45, | potential because the barrier is attenuation of ecological risks table; source of | Crib cost.
216-B47 | exposure barrier is in protective to radionuclides expected; site will fine grain These sites
through pathways to place 500 yr. PRGs be capped and capping would be
216-B49 | receptors for this site are clean soil placed as | materials has remediated
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Table 6-3. Detailed Analysis Summary for Alternative 4 — Capping. (7 Pages)

Threshold Criteria Balancing Criteria
Reduction of
Waste P 2"':‘" r Long-Term Toxicity,
Site H o ecnlq;n ‘; b Compliance Effectiveness Mobility, or Short-Term Implementa- Cost
o the. th | with ARARs and Volume Effectiveness bility (51000)
Environment Permanence Through
Treatment
Cribs through reached in the final layer not been as a group
placement of a approxirmately identified.
surface barrier to 410 yrs.
limit both
infiltration and
intrusion.
Waste Sites Analogous to 216-B-46 Crib
216-B-14 | This alternative Complies Modified Reduction Limited short-term | Readily $84,427
through would break with ARARs RCRA C type through natural | risks to workers; no | impiementable;
216-B-19 potential because the barrier is attenuation of ecological risks source of fine
Cribs and exposure barrier is in protective to radionuclides expected; site will grain capping
216-B-20 pathways to place 500 yr. PRGs be capped and materials has
through receptors for this site are clean soil placed as | not been
216-B-34, | through reached in the final layer. identified.
216-B-42, i placementofa approximately
and 216- surface barrier to 410 yrs.
B-52 limit both
Trenches infiltration and
intrusion.
216-BY- This altemative Complies Reduction Limited short-term | Readily $14,654
201 would break with through natural | risks to workers; no | implementable;
Settling potential Complies attenuation of ecological risks source of fine
Tank and exposure with ARARs radionuclides expected; site will grain capping
200-E-14 pathways to because the be capped and materials has
Siphon receptors barrier is in clean soil placed as | not been
Tank through place the final layer identified.
placement of a
surface barrier to
limsit both
infiltration and
intrusion.
200-E-114 | This altemnative | Complies Modified Reduces Limited short-term | Readily $5,492
Pipeline would break with ARARs RCRA Ctype | through natural | risks to workers; no | implementable;
potential because the barrier is attenuation of ecological risks source of fine
exposure barrier is in protective to radionuclides expected; site will grain capping
pathways to place 500 yr. PRGs be capped and materials has
receptors for this site are clean soil placed as | not been
through reached in the final layer identified.
placement of a approximately
surface barrier to 410 yrs.
limit both
infiltration and
intrusion.
216-B-51 This altemative | Complies Modified Reduction Limited short-term | Readily 3649
French would break with ARARs | RCRA Ctype | throughnatural | risks to workers; no | implementable;
Drain potential because the barrier is attenuation of ecological risks source of fine
exposure barrier is in protective to radionuclides -expected; site will grain capping
pathways to place 500 yr. PRGs be capped and materials has
receptors for this site are clean soil placed as | not been
through reached in the final layer. identified.
placement of a approximately
surface barrier to

6-62




DOE/RL-2003-64 DRAFT A

Table 6-3. Detailed Analysis Summary for Alternative 4 — Canning. (7 Pages)

Threshold Criteria Balancing Criteria
Reduction of
Waste Prg::tr'." f Long-Term Toxicity,
Site Human ::a‘l)th Compliance | Effectiveness Mobility, or Short-Term Implementa- Cost
and the with ARARs and Volume Effectiveness bility ($1000)
Envi Permanence Through
nvironment
Treatment
limit both 410 yrs.
infiltration and
intrusion.
UPR-200- | This alternative Complies Modified Reduction Limited short-term | Readily $653
E-9 would break with ARARs RCRA C type through natural | risks to workers; no | implementable;
potential because the barrier is attenuation of ecological risks source of fine
exposure barrier is in protective to radionuclides expected; site will grain capping
pathways to place 500 yr. PRGs be capped and materials has
receptors for this site are clean soil placed as | not been
through reached in the final layer. identified.
placement of a approximately
surface barrier to 410 yrs.
limit both
infiltration and
intrusion.
Representative Site
216-T-26 This alternative Complies Modified Reduction Limited short-term | Readily $1,126
Cnb would break with ARARs RCRA C type through natural | risks to workers; no | implementable;
potential because the barrier is attenuation of | ecological risks source of fine
exposure barrier is in protective to radionuclides expected; site will grain capping
pathways to place 500 yr. PRGs be capped and materials has
receptors for this site are clean soil placed as | not been
through reached in the final layer. identified.
placement of a approximately
surface barrier to 330 yrs.
limit both
infiltration and
intrusion.
Waste Site Analogous to 216-T-26 Crib
216-T-18 This altemative Complies Modified Reduction Limited short-term | Readily $1,126
Crib would break with ARARs RCRA C type through natural | risks to workers; no | implementable;
potential because the barrier is attenuation of | ecological risks source of fine
exposure barrier is in protective to radionuclides expected; site will grain capping
pathways to place 500 yr. PRGs be capped and materials
receplors for this site are clean soil placed as { notbeen
through reached in the final layer. identified.
placement of a approximately
surface barrier to 330 yrs.
limit both
infiltration and
intrusion
Representative Site
216-B-5 Protective Complies Contaminants Limited short-term | Readily $1,627
Injection/ | because This with ARARs are reduced risks to workers; no | implementable;
Reverse altemnative because the through natural | ecological risks source of fine
Well would break barrier is in attenuation of | expected; site will grain capping
potential place radionuclides be capped and materials has
exposure clean soil placed as | not been
pathways to -
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Table 6-3. Detailed Analysis Summary for Alternative 4 — Capping. (7 Pages)

Threshold Criteria Balancing Criteria
Overall Reduction of
Waste era ¢ Long-Term Toxiclty,
Site HP::::x:a‘l’th Compliance | Effectiveness Mobility, or Short-Term Implementa- Cost
and the with ARARs and VYolume EfTectiveness bitity ($1000)
Environment Permanence Through
Treatment
receptors the final layer identified.
through
placement of a
surface bammier to
limit both
infiltration and
intrusion.
Waste Site Analogous to 216-B-5 Injection/Reverse Well
216-T-3 This alternative Complies Reduction Limited short-term | Readily $1,627
Injection/ | would break with ARARs through natural | risks to workers; no | implementable;
Reverse potential because the attenuation of ecological risks source of fine
Well exposure barmmier is in radionuclides expected; site will grain capping
pathways to place be capped and materials has
receptors clean soil placed as | not been
through the final layer identified.
placement of a
surface barrier to
limit both
infiltration and
intrusion.
Representative Site
216-B-7A | This altenative Complies Hanford-type Reduction Limited short-term | Readily $2,168
& 216-B- | would break with ARARs barrier is through natural | risks to workers; no | implementable;
7B Cribs potential because the protective to attenuation of ecological risks source of fine
exposure barrier is in 1000 yr. radionuclides expected; site will grain capping
pathways to place PRGs for this be capped and materials has
receptors site are clean soil placed as | not been
through reached in the final layer. identified.
placement of a approximately
surface barrier to 380 yrs, for the
limit both short lived
infiltration and radionuclides
intrusion. With TRU
waste present
this barrier is
protective to
1000 yrs.
Waste Sites Analogous to 216-B-7A Crib
216-B-8, This alternative Complies Hanford type Reduction Limited short-term | Readily $26,918
216-B-9, would break with ARARs | barrier is through natural | risks to workers; no | implementable;
216-T-6, potential because the protective to attenuation of | ecological risks source of fine
216-T-7, exposure barrier is in 1000 yr. radionuclides expected; site will grain capping
and 216- pathways to place PRGs for this be capped and materials has
T-32 receptors site are clean soil placed as | not been
Cribs; through reached in the final layer identified.
216-T-5 placement of a approximately
Trench; surface barrier to 380 yrs, for the
and 200- limit both short lived
E45 infiltration and radionuclides
Sampling With TRU
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Table 6-3. Detailed Analysis Summary for Alternative 4 — Capping. (7 Pages)

Threshold Criteria Balancing Criteria
Reduction of
Waste P (::::'" N Long-Term Toxicity,
Site B m.n ;: o ';"' Compliance Effectiveness Mobility, or Short-Term Implementa- Cost
o th‘:‘ with ARARs and Volume Effectiveness bility ($1000)
Environment Permanence Through
Treatment
Shaft intrusion. waste present
this barrier is
protective to
1000 yr.
UPR-200- | This alternative Complies Hanford type Reduction Limited short-term | Readily $664
E-7 would break with ARARs | barrier is through natural (| risks to workers; no | imiplementable;
potential because the protective to attenuation of ecological risks source of fine
exposure barrier is in 1000 yr. radionuclides expected; site will grain capping
pathways to place PRGs for this be capped and materials has
receptors site are clean soil placed as | not been
through reached in the final layer. identified.
placement of a approximately
surface barrier to 380 yrs, for the
limit both short lived
infiltration and radionuclides
intrusion. With TRU
waste present
this barrier is
protective to
1000 yrs
241-B-361 | This alternative Complies Reduction Limited short-term Readily $15,986
and 241- would break with ARARs through natural { risks to workers; no | implementable;
T-361 potential because the attenuation of | ecological risks source of fine
Settling exposure barrier is in radionuclides expected, site will grain capping
Tanks pathways to place . be capped and materials has
receptors clean soil placed as | not been
through the final layer identified.
placement of a
surface barrier to
limit both
infiltration and
intrusion.
Representative Site
216-B-38 This altemative Complies Modified Reduction Limited short-term | Readily $11,136
Trench would break with ARARs | RCRA Ctype | through natura) | risks to workers; no | implementable;
potential because the barrier is attenuation of | ecological risks source of fine
exposure barrier is in protective to radionuclides expected; site will grain capping
pathways to place 500 yr. PRGs be capped and materials has
receptors for this site are clean soil placed as | not been
through reached in the final layer. identified.
placement of a approximately
surface barrier to 400 yrs.
limit both
infiltration and
intrusion.
Waste Sites Analogous to 216-B-38 Trench
216-B-35 | This alternative Complies Modified Reduction Limited short-term | Readily Included in
through would break with ARARs | RCRA Ctype | through natural | risks to workers; no | implementable; | 216-B-38
216-B-37, | potential because the barrier is attenuation of ecological risks source of fine Trench cost.
216-B-39 | exposure barrier is in protective to expected; site will grain capping These sites
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Threshold Criteria Balancing Criteria
Reduction of
Waste Over.all Long-Term Toxicity,
Site I:, rotection ‘;‘;l Compliance Effectiveness Mobility, or Short-Term Implementa- Cost
uman Health | 0 ARARs and Volume Effectiveness bility (51000)
and the Permanence Through
Environment T
reatment

through pathways to place 500 yr. PRGs | radionuclides be capped and materials has would be
216-B-41 receptors for this site are clean soil placed as | not been remediated
Trenches through reached in the final layer. identified. as a group

placement of a approximately

surface barrier to 400 yrs.

limit both

infiltration and

intrusion.
216-T-14 This altemative Complies Modified Reduction Limited short-term Readily $11,302
through would break with ARARs RCRA Ctype | through natural | risks to workers; no | implementable;
216-T-17, | potential becauvse the barrier is attenuation of | ecological risks source of fine
216-T-21 exposure barrier is in protective to radionuclides expected; site will grain capping
through pathways to place 500 yr. PRGs be capped and materials has
216-T-25 receptors for this site are clean soil placed as | not been
Trenches through reached in the final layer. identified.

placement of a approximately

surface barrier to 400 yrs.

limit both

infiltration and

intrusion.
Representative Site
216-B-57 Barrier currently | Bamier Barrier Reduction Barrier currently in | Barrier N/A
Crib in place for this currently in currently in through natural | place for this waste | cumently in

waste site place for this | place for this attenuation of site place for this

waste site waste site radionuclides waste site

Waste Sites Analogous to 216-B-57 Crib
216-B-50 This alternative Complies Modified Reduction Limited shott-term Readily $9,437
Crib, 216- | would break with ARARs RCRA Ctype | through natural | risks to workers; no | implementable;
B-11A & potential because the barrier is attenuation of ecological risks source of fine
216-B- exposure barrier is in protective to radionuclides expected; site will grain capping
11B pathways to place 500 yr. PRGs be capped and materials has
French receptors for this site are clean soil placed as | not been
Drains, through reached in the final layer. identified.
216-B-62 placement of a approximately
Crib, 216- | surface barrier to 330 yrs.
C-6Crib, limit both
216-S-9 infiltration and
Crib, and intrusion.
216-5-21
Crib
UPR-200- | This altemative Complies Modified Reduction Limited short-term | Readily $708
W-108 would break with ARARs RCRA Ctype | through natural | risks to workers; no { implementable;
and UPR- | potential because the barrier is attenuation of ecological risks source of fine
200-W- exposure barrier is in protective to radionuclides expected; site will grain capping
109 pathways to place s 500 yr. PRGs be capped and materials has

receptors for this site are clean soil placed as | not been

through reached in the final layer. identified.

placement of a approximately

surface barrier to 330 yrs.

limit both
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Table 6-3. Detailed Analysis Summary for Altemnative 4 — Capping. (7 Pages)

Threshold Criteria Balancing Criteria
Reduction of
Waste Pro(:ve:tri:: of Long-Term Toxicity,
Site Human Health Compliance Effectiveness Mobility, or Short-Term Implementa- Cost
and the with ARARs and Volume Effectiveness bility ($1000)
Envi Permanence Through
nvironment
Treatment
infiltration and
intrusion.
Representative Site
216-B-58 This alternative Complies Modified Reduction Limited short-term | Readily $1,703
Trench would break with ARARs RCRA C type through natural | risks to workers; no | implementablie;
potential because the barrier is attenuation of ecological risks source of fine
exposure barrier is in protective to radionuclides expected; site will grain capping
pathways to place 500 yr. PRGs be capped and materials has
receptors for this site arc clean soil placed as | not been
through reached in the final layer. identified.
placement of a approximately
surface barrier to 283 yrs.
limit both
infiltration and
intrusion.
Waste Sites Analogous to 2] 6-B-58 Trench
216-B- This altemative Complies Modified Reduction Limited short-term Readily $5,780
S3A would break with ARARs | RCRA Ctype | through natural | risks to workers; no | implementable;
Trench, potential because the barrier is attenuation of ecological risks source of fine
216-B-53 exposure barrier is in protective to radionuclides expected; site will grain capping
Trench, pathways to place 500 yr. PRGs be capped and materials has
216-B-54 | receptors for this site are clean soil placed as | not been
Trench through reached in the finaf layer. identified.
placement of 2 approximately
surface barrier to 283 yrs.
limit both
infiltration and
intrusion.
ARAR = applicable or relevant and appropriate requirement. RCRA = Resource Conservation and Recovery Act of 1976.
PRG = preliminary remediation goal.
T ""e6-4. - 7 ° iy 1ary for Alternati’ ‘art wal, Treatment, 1d
Disposal with Capping. (7 Pages)
Threshold Criteria Balancing Criteria
Reduction of
Waste Overali _ Toxicity,
Site Protectionof | Compliance | _ Long-Term Mobility, or Short-Term Implemen- Cost
Human Health with Effectiveness and Volun:e Effectiveness tability (50000)
and the ARARs Permanence Through
Environment Treatment
Representative Site
216-B- This alternative Complies This alternative is Reduction High short-term Readily $21,793
46 Cridb would break with protective of through risks to workers; implementable;
potential ARARSs human heaith and natural dose to workers source of fine
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Table 6-4. Detailed Analysis Summary for Alternative 5 —Partial Removal, Treatment, and

Disposal with Capping. (7 Pages)

Threshold Criteria Balancing Criteria
Reduction of
Waste Over.all . Toxicity,
Site Protection of Compliance Long-Term Mobility, or Short-Term Implemen- Cost
Human Health with Effectiveness and Volume Effectiveness tability (S0000)
and the ARARs Permanence Through
Environment Treatment
exposure because the the environment by | attenuation of | estimated to be grain capping
pathways to barrier is in removing a portion | radionuclides | 935 rem, ecological materials has
receptors place of the risks are not not been
through contaminants in expected because identified.
placement of a the soil and contaminants are
surface barrier to breaking exposure removed.
limit both pathways. Some
infiltration and chemicals and
intrusion. radionuclides are
left in place. Caps
will be designed to
limit and control
infiltration.
Analogous Sites with Characterization Data
216-B- This alternative Complies This altemative is Reduction High short-term Readily Included in
43 would break with protective of through risks to workers; implementable; | 216-B-46
through potential ARARs human health and natural dose to workers source of fine Crib cost.
216-B- exposure because the | the environment by | attenuation of | estimated to be grain capping These sites
45,216- | pathways to barrier is in removing a portion | radionuclides | 935 rem; ecological materials has would be
B-47 receptors through | place of the risks not expected not been remediated
through placement of a contaminants in because identified. as a group
216-B- surface barrier to the soil and contaminants are
49 Cribs | limit both breaking exposure removed.
infiltration and pathways. Some
mtrusion. chemicals and
radionuclides are
left in place. Caps
will be designed to
limit and control
infiltration.
Waste Sites Analogous to 216-B-46 Crib
216-B- This alternative Complies This alternative is Reduction High short-term Readily $331,966
14 would break with protective of through risks to workers; implementable;
through potential ARARs human health and natural dose to workers source of fine
216-B- exposure because the | the environment by | attenuation of | estimated to be over | grain capping
19Cribs | pathways to barrier is in removing a portion | radionuclides | 935 rem; ecological materials has
and 216- | receptors place of the risks not expected not been
B-20 through contaminants in the because identified.
through placement of a soil and breaking contaminants are
216-B- surface barrier to exposure removed.
34,216- | limitboth pathways. Some
B-42, infiltration and chemicals and
and 216- | intrusion. radionuclides are
B-52 left in place. Caps
Trenches will be designed to
limit and control
infiltration.
216-BY- | NA. NA NA NA NA NA NA
201
Settling
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Table 6-4. Detailed Analysis Summary for Alternative 5 —Partial Removal, Treatment, and
Disposal with Capping. (7 Pages)

Threshold Criteria Balancing Criteria
Vaste P (:v:tl:‘" f | Compli Long-T Rfl'_’:x?:;:;',“
it rotection o! ompliance ong-1erm .
Site Human Health with Effectiveness and Mc‘v’bllllly, or g:;on_-’l'erm lmpl:lr? cn- Cost
and the ARARs Permanence ofume ectiveness tability (50000)
Environment Through
Treatment
Tank and
200-E-14
Siphon
Tank
200-E- NA NA NA NA NA NA NA
114
Pipeline
216-B- NA NA NA NA NA NA NA
51
French
Drain
UPR- NA NA NA NA NA NA NA
200-E-9
Representative Site
216-T-26 | This alternative Complies This alternative is Reduction Moderate short-term | Readily $2,070
Crib would break with protective of through risks to workers; implementable;
potential ARARs human health and natural dose to workers source of fine
exposure because the | the environment by | attenuation of | estimated to be grain capping
pathways to barrier is in removing a portion | radionuclides | 0.54 rem; ecological | materials has
receplors place of the risks not expected not been
through contaminants in the because identified.
placement of a so0il and breaking contaminants arc
surface barrier to exposure removed. Higher
limit both pathways. Some possibility of
infiltration and chemicals and impacting biological
intrusion. radionuclides are and/or cultural
left in place. Caps resources exists
will be designed to because of the large
limit and control excavation area
infiltration.
Waste Site Analogous to 216-T-26 Crib
216-T-18 | This altemative Complies This altemative is Reduction High short-term Readily $2,070
Crib would break with protective of through risks to workers; implementable;
potential ARARs human health and natural dose to workers source of fine
exposure because the | the environmentby | attenuation of | estimated to be grain capping
pathways to barrierisin | removing a portion | radionuclides | approximately materials has
receptors place of the 0.54 rem,; ecological | not been
through contaminants in risks not expected identified.
placement of a the soil and because
surface barrier to breaking exposure contaminants arc
limit both pathways. Some removed.
infiltration and chemicals and
intrusion. radionuclides are
left in place. Caps
will be designed to
limit and control
infiltration.
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Table 6-4. Detailed Analysis Summary for Alternative 5 —Partial Removal, Treatment, and
Disposal with Capping. (7 Pages)

Threshold Criteria Balancing Criteria
Reduction of
Waste Overznll . Toxicity,
Site Protection of | Compliance Long-Term Mobility, or Short-Term Implemen- Cost
Human Health with Effectiveness and Volume Effectiveness tability (50000)
and the ARARs Permanence
Environment Through
Treatment
Representative Site
216-B-5 | NA NA NA NA NA NA NA
Injection
/ Reverse
Well
Waste Site Analogous to 216-B-5 Injection/Reverse Well
216-T-3 | NA NA NA NA NA NA NA
Injection
/ Reverse
Well
Representative Site
216-B- This alternative Complies This alternative is Reduction High short-term Readily $1,668
TA & would break with protective of through risks to workers; implementable;
216-B- potential ARARs human health and natural dose to workers source of fine
7B Cribs | exposure because the | the environment by | attenuation of | estimated to be 6 grain capping
pathways to barrier is in removing a portion | radionuclides | rem; ecological risks | materials has
receptors place of the contaminants not expected not been
through in the soil and because identified.
placement of a breaking exposure contaminants are
surface barrier to pathways. Some removed.
limit both chemicals and
infiltration and radionuclides are
intrusion. left in place. Caps
will be designed to
limit and control
infiltration.
Waste Sites Analogous to 216-B-74 Crib
216-B-8, | This alternative Commplies This altemnative is Reduction High short-term Readily $65,277
216-B-9, | would break with protective of through risks to workers; implementable;
216-T-6, | potential ARARs human health and natural dose to workers source of fine
216-T-7, | exposure because the | the environment by | attenuation of | estimated to be grain capping
and 216- | pathways to barrier is in | removing a portion | radionuclides | 6 rem,; ecological materials has
T-32 receptors place of the risks not expected not been
Cribs; through contaminants in the because identified.
216-T-5 placement of a soil and breaking contaminants are
Trench; surface barrier to exposure removed.
and 200- | limit both pathways. Some
E45 infiltration and chemicals and
Sampling | intrusion. radionuclides are
Shaft left in place. Caps
will be designed to
limit and control
infiltration.
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Table 6-4. Detailed Analysis Summary for Alternative 5 —Partial Removal, Treatment, and
Disposal with Capping. (7 Pages)

Threshold Criteria Balancing Criteria
uction of
Waste Overall Re’l"loxic:ity °
Site Protection of | Compliance Long-Term Mobitity. or Short-Term Implemen- Cost
Human Health with Effectiveness and ’ . plen
and the ARARs Permanence Volume Effectiveness tability ($0000)
Environment Through
Treatment
UPR- NA NA NA NA NA NA NA
200-E-7
241-B- NA NA NA NA NA NA NA
361 and
241-T-
361
Settling
Tanks
Representative Site
216-B-38 | This alternative Complies This alternative is Reduction High short-term Readily $75,049
Trench would break with protective of through risks to workers; implementable;
potential ARARs human health and natural dose to workers source of fine
exposure because the | the environment by | attenuation of | estimated to be grain capping
pathways to barrier is in removing a portion | radionuclides 1560 rem; ecological | materials has
receptors place of the risks not expected not been
through contaminants in because identified.
placement of a the soil and contaminants are
surface barrier to breaking exposure removed.
timit both pathways. Some
infiltration and chemicals and
intrusion. radionuclides are
left in place. Caps
will be designed to
limit and control
infiltration.
Waste Sites Analogous to 216-B-38 Trench
216-B- This alternative Complics This alternative is Reduction High short-term Readily Included in
35 would break with protective of through risks to workers; implementable; | 216-B-38
through potential ARARs human health and natural dose to workers source of fine Trench
216-B- exposure because the | the environment by | attenuation of | estimated to be grain capping cost.
37,216~ | pathways to barrierisin | removing a portion | radionuclides | 1560 rem; ecological | materials has These sites
B-39 receptors place of the risks not expected not been would be
through through contaminants in because identified. remediated
216-B- placement of a the soil and contaminants are as a group
41 surface barrier to breaking exposure removed.
Trenches | limit both pathways. Some
infiltration and chemicals and
intrusion. radionuclides are
left in place. Caps
will be designed to
limit and control
infiltration.
216-T-14 | This altemative Complies This altemative is Reduction High short-term Readily $77,450
through would break with protective of through risks to workers; implementable;
216-T- potential ARARs human health and natural dose to workers source of fine
17,216- | exposurc because the | the environment by | attenuation of | estimated to be1560 | grain capping
T-21 pathways to barrier is in removing a portion | radionuclides | rem; ecological risks | materials has
through | receptors of the not expected not been
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Table 6-4. Detailed Analysis Summary for Alternative 5 —Partial Removal, Treatment, and
Disposal with Capping. (7 Pages)

Threshold Criteria

Balancing Criteria

Reduction of
Waste Ove':." . Toxicity,
Site Protection of Com;{hance Long-Term Mobili ty: or Short-Term Implemen- Cost
Human Health with Effectiveness and v .
olume Effectiveness tability (50000)
and the ARARSs Permanence
Through
Environment T
reatment
216-T-25 | through place contaminants in because identified.
Trenches | placement of a the soil and contaminants are
surface barrier to breaking exposure removed
limit both pathways. Some
infiltration and chemicals and
intrusion. radionuclides are
left in place. Caps
will be designed to
limit and control
infiltration.
Representative Site
216-B-57 | Barrier currently | Barrier Barrier currently in | Reduction Barrier currently in Barrier N/A
Crib in place for this currently in place for this waste | through place for this waste currently in
waste site place for site natural site place for this
this waste attenuation of waste site
site radionuclides
Waste Sites Analogous to 216-B-57 Crib
216-B- This altenative Complies This alternative is Reduction High short-term Readily $37,408
50 Crib, would break with protective of through risks to workers; implementable;
216-B- potential ARARs human health and natural dose to workers source of fine
1A & exposure because the | the environment by | attenuation of | estimated to be grain capping
216-B- pathways to barrierisin | removing a portion | radionuclides | approximately materials has
11B receptors place of the 10 rem; ecological not been
French through contaminants in risks not expected identified.
Drains, placement of a the soil and because
216-B- surface barrier to breaking exposure contaminants are
62 Crib, limit both pathways. Some removed.
216-C-6 | infiltration and chemicals and
Cridb, intrusion. radionuclides are
216-S-9 left in place. Caps
Crib, and will be designed to
216-S-21 limit and control
Crib infiltration.
UPR- NA NA NA NA NA NA NA
200-W-
108 and
UPR-
200-W-
109
Representative Site
216-B- This alternative Complies This alternative is Reduction High short-term Readily NA
58 would break with protective of through risks to workers; implementable;
Trench potential ARARs human health and natural dose to workers source of fine
exposure because the | the environment by | attenuation of | estimated to be grain capping
pathways to barrierisin | removing a portion | radionuclides | approximately materials has
receptors place of the 0.04 rem; ecological | not been
L T ~-*- not expected
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Table 6-4. Detailed Analysis Summary for Alternative 5 —Partial Removal, Treatment, and
Disposal with Capping. (7 Pages)

6-73

Threshold Criteria Balancing Criteria
Reduction of
Waste Overall " Toxicitv,o
Site Protection of Compliance Long-Term Mobility. or Short-Term Implemen- Cost
Human Health with Effectiveness and Volum,e Effectiveness tability (50000)
and the ARARs Permanence
. Through
Environment
Treatment
placement of a the soil and because identified.
surface barrier to breaking exposure contaminants are
limit both pathways. Some removed
infiltration and chemicals and
intrusion. radionuclides are
left in place. Caps
will be designed to
limit and control
infiltration.
Waste Sites Analogous to 216-B-58 Trench
216-B- This alternative Complies This alternative is Reduction High short-term Readily NA
53A would break with protective of through risks to workers; implementable;
Trench, potential ARARs human health and natural dose to workers source of fine
216-B- exposure because the | the environment attenuation of | estimated to be grain capping
53 pathways to barrierisin | by removinga radionuclides | approximately materials has
Trench, receptors place portion of the 0.04 rem; ecological | not been
216-B- through contaminants in risks not expected identified.
54 placement of a the soil and because
Trench surface barrier to breaking exposure contaminants are
limit both pathways. Some removed.
infiltration and chemicals and
intrusion. radionuclides are
left in place. Caps
will be designed to
limit and control
infiltration.
ARAL - -Hnlcalnu w relevant and Wopﬁate chuimncnt-
PRG preliminary remediation goal.
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Table 6-5. Summary of Baseline Dose and Risk to a Potential Intruder at

150 Years®.
Site In(t:l'::.:::/;)!;se Intruder Risk
216-B-46 Crib 137 2.2 E-03
216-T-26 Cnb 26 3.8 E-03
216-B-58 Trench 7.7 "~ 1.3 E-04
216-B-43 Cnb 1355 2.1 E-02
216-B-44 Cnb 1164 1.8 E-02
216-B-45 Cnb 2451 3.9 E-02
216-B-47 Crib 4218 6.5 E-02
216-B-48 Crib 4664 7.8 E-02
216-B-49 Cnb 624 4.2 E-02
216-B-26 Trench ' 270 4.4 E-03
216-B-7A&B 238 2.7 E-03
216-B-38 Trench 109 1.8 E-03
216-B-57-Crib 35 5.7E-04
216-B-58 Trench 7.7 1.3 E-04

*Dose and risk are baseline values assuming the current concentrations decay
for 150 yr, then the contaminated soil is removed and used by the intruder in
a garden plot. Details are provided in Appendix E.
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7.0 COMPARATIVE ANALYSIS OF ALTERNATIVES

This chapter presents the comparative analysis of the five remedial alternatives for the
200-TW-1, 200-TW-2, and 200-PW-5 OU waste sites to identify their relative advantages and
disadvantages. This comparison is based on the seven CERCLA evaluation criteria discussed in
Chapter 6.0. The results of this analysis provide a basis for selecting a remedial alternative for

each representative waste site and associated analogous waste sites. These remedial alternatives
are as follows:

e Alternative 1 — No Action

o Alternative 2 — Maintain Existing Soil Cover, Institutional Controls, and Monitored
Natural Attenuation

e Alternative 3 — Removal, Treatment, and Disposal
o Alternative 4 — Capping.

o Alternative 5 — Partial Removal, Treatment, and Disposal with Capping.

7.1 OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

Alternative 1 would fail to provide overall protection of human health and the environment,
because contaminants at concentrations above the PRGs would remain on site with no actions to

restrict intrusion or protect groundwater. No waste sites in these OUs are expected to be
remediated under the no-action alternative.

Alternative 2 would not provide overall protection of human health and the environment for the
majority of the waste sites in these OUs. However, differences among representative sites and
their analogous sites with regard to the process history, site size, or potential remedial action
require further explanation. An example is the 216-B-57 Crib, where the existing Hanford
Barrier provides adequate protection for human health, the environment, and the groundwater.
The Hanford Barrier is designed to be protective for 1,000 yr; therefore, this crib qualifies under
Altermative2. A" “sit i tifi “inc® Tl 216 T 51 F ich ™ ain, 1ich eived the
same type of process waste as the 216-B-46 Crib; however, the quantity of waste received was
three orders of magnitude less than the representative site. The 216-B-46 Crib site received
6,700 m* (1.77 million gal) of process waste, while the 216-B-51 French Drain received 1 m>
(275 gal). Given this large volume difference and the nature of the contaminants in the
216-B-46 Crib, the 216-B-51 French Drain site should meet the criteria for overall protectiveness
of human health and the environment.

Four tanks, the 216-BY-201 Settling Tank, 200-E-14 Siphon Tank, 241-B-361 Settling Tank,
and 241-T-361 Settling Tank all have similar remedial actions. The postulated remedial action

would remove the sludge from the tanks, fill the void space with a structural fill to prevent
subsidence, and monitor the site.

7-1



DOE/RL-2003-64 DRAFT A

Alternative 3 is considered protective of long-term human health and the environment.
However, deep contamination exists at the majority of the sites. Considerable resources would
be expended to remove the deep contamination. These resources include land to stockpile
uncontaminated overburden, disposal space at the on-site landfill, workers due to the high dose
rate, and in some cases, deep excavations would extend into existing structures and operating
facilities (e.g., tank farms). Furthermore, Alternative 3 would expose workers to high doses of
contamination. Exceptions are the 216-T-26 Crib analogous sites and the 216-B-58 Trench
analogous sites, where the worker dose is approximately 0.54 and 0.04 rem, respectively. Doses
at the remaining sites range from 6 rem to over 1,500 rem, depending on the types and
concentrations of contaminants at these waste sites.

Alternative 4 is considered protective of human health and the environment, because it would
break potential exposure pathways to receptors through placement of a surface barrier and
implementation of institutional controls. The barrier also would provide groundwater protection
by limiting and controlling infiltration. Caps would be designed commensurate with site
contaminant conditions, and institution controls would be used at capped sites to augment
protectiveness until the PRGs are achieved through natural attenuation. The site would
incorporate monitoring and inspections of barrier performance and natural attenuation to aid in
the evaluation of cap performance. The cap would provide additional intrusion protection past
the 150-year institutional controls period and infiltration control to protect groundwater. The
area would be maintained for industrial land use.

Alternative 4 is protective, provided that monitoring (e.g., monitored natural attenuation, barrier
performance, groundwater protection) is implemented where groundwater protection criteria are
exceeded. Alternatives 2, 4, and 5 would leave contamination on site and would require

institutional controls to be protective over the necessary timeframe. Alternative 3 would remove
contaminants above PRGs.

Alternative 5 is considered protective of human health and the environment, because it would
break potential exposure pathways to receptors through placement of a surface barrier and
institutional controls and would provide groundwater protection by limiting and controlling
iL....tration. _upswouldbedes _ dc  nensurate with site cont  nant conditic , |
institution controls would be used at capped sites to augment protectiveness until the PRGs are
achieved through natural attenuation. The site would incorporate monitoring and inspections of
barrier performance and natural attenuation to aid in the evaluation of cap performance. The cap
would provide additional intrusion protection past the 150-year institutional controls period and
infiltration control to protect groundwater. The area would be maintained for industrial land use.

Alternative § is protective, if monitoring (e.g., monitored natural attenuation, barrier
performance, groundwater protection) is implemented where groundwater protection criteria are
exceeded. As mentioned above in Alternative 3, remediation workers would be exposed to high
doses of contaminants during the remediation with the exception of the 216-T-26 Crib site.
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7.2 COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE
REQUIREMENTS

Alternative 1 does not comply with ARARSs, because no sites within the 200-TW-1, 200-TW-2,
and 200-PW-5 OUs meet the criteria under this alternative.

Alternative 2 generally does not comply with the ARARSs because it is not protective of human
health and the environment for most of the representative sites; however, this alternative would
comply with all ARARs for the 216-B-57 Crib, a site with a small amount of contamination,
which is located near the surface. The Hanford Prototype Barrier already is installed over this
site; no additional cap is required at the site. Maintenance and the design of the cap provide
compliance with ARARSs in the long-term. The ARARs may be met under Alternative 2 for the
216-E-114 Pipeline. This is a 5 cm (2-in.) steel pipeline that runs from the BY and C Tank
Farms to the 200-E-14 Siphon Tank and the 216-B-14 through 216-B-19 Cribs. The pipeline is
buried 2.1 to 3 m (7 to 10 ft) deep and is almost 4.8 km (3 mi) long. The only evidence of
leakage was a small amount near the tank farms source. Because of the small diameter, the steel
construction, and basic/neutral waste stream, significant leaks along the pipeline are unlikely.
Confirmatory sampling is required before this alternative is implemented.

The ARARs for 216-B-5 and 216-T-3 Injection/Reverse Wells would not be met under
Alternative 2 without a wavier. Contaminants remain in deep in the vadose zone potentially
above PRGs. The contaminants would not be effectively addressed by a cap because they are
currently close to the water table. However, groundwater monitoring at the 216-B-5

Injection/Reverse Well indicates declining groundwater concentrations and the contaminants in
the vadose are not generally very mobile.

Alternative 3 complies with most of the ARARs by removal of contamination to the PRGs.
Worker protection ARARs may be exceeded, however, without adequate worker protections, due
to the high concentrations of contaminants associated with the waste sites.

Alternative 4 complies with the ARARs by breaking exposure pathways. Where contaminants
remain at depths that exceed the groundwater protection criterion, vadose zone or groundwater
monitoring will be required to show protectiveness of groundwater.

Alternative 5 complies with most of the ARARSs by breaking exposure pathways through
removal of shallow contaminants followed by a cap to protect the groundwater from deeper
contaminants. Where contaminants remain at depths that exceed the groundwa _ protection
criterion, vadose zone or groundwater monitoring will be required to show protectiveness of
groundwater. Worker protection ARARs may be exceeded, however, without adequate worker
protections, due to the high concentrations of contaminants associated with the waste sites.

7.3 LONG-TERM EFFECTIVENESS AND PERMANENCE
Alternative 1 is not effective in the long term because waste remains in place without any

protections. In contrast, the other three alternatives would be effective and protective in the long
term, but to different levels.
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Alternative 2 would not be an effective and permanent remedial action in the long term for most
of the waste sites in these OUs because of the extended period of time that the contaminants
would remain on site. Alternative 2 is effective for the 216-B-57 Crib in the long term because
of the Hanford Barrier that is in place at this site. Alternative 2 is also considered effective for
the 241-B-361 and 241-T-361 Settling Tanks, the 216-BY-201 Settling Tank, and the 200-E-14
Siphon Tank because most of the risk is associated with the sludge, which will be removed.
Alternative 2 is also considered protective at the 216-B-51 French Drain and the 200-E-114
Pipeline. The French drain received only a minor waste volume and the 200-E-114 Pipeline is
only 5 cm (2 in.) in diameter with two small leak locations. A portion of the pipeline will be
removed to provide additional data for this waste site.

Alternative 3 would provide the highest degree of effectiveness in the long term. With
Alternative 3, contaminant concentrations above the PRGs would be removed. The removed
contaminated material would be disposed of at the ERDF or the Waste Isolation Pilot Plant, if

some waste were determined to contain transuranic constituents at levels of concern (e.g., the
216-B-7A Crib).

Alternative 4 provides the highest degree of overall effectiveness in the long term for the
majority of the sites, because it addresses all the potential pathways: direct exposure by humans
and biota and protection of groundwater. Alternative 4 would be protective in the long term by
breaking the exposure pathways and reducing the infiltration through the contaminated zone.
Long-term effectiveness depends on the design and maintenance of the barrier and associated
monitoring (e.g., barrier performance, natural attenuation). For those waste sites where deeper
contamination is identified as exceeding groundwater protection criteria, Alternative 4 would

require additional monitoring (e.g., groundwater protection). Therefore, long-term restrictions
would apply.

Alternative 5 would be protective in the long term by breaking the exposure pathways and
reducing the infiltration through the remaining contaminated zone. Long-term effectiveness
depends on the design and maintenance of the barrier and associated monitoring (e.g., barrier
perfi «  natural attenuation). For those waste sites whe  di contamination is identified
as exceeding groundwater protection criteria, Alternative 5 would require additional monitoring
(e.g., groundwater protection). Therefore, long-term restrictions would apply.

74  REDUCTION IN TOXICITY, MOBILITY, OR VOLUME THROUGH
TREATMENT

None of the alternatives include treatment and, therefore, they do not reduce the toxicity,
mobility, or volume of the contaminants through treatment. All of the alternatives incorporate
natural attenuation in the form of radiological decay, which ultimately results in reduced toxicity
and volume. Alternatives 3, 4, and 5 provide an additional perceived reduction because they
include a physical action that places the contaminants in a more managed environment, thereby
reducing the forces (e.g., infiltration) that drive the contaminants toward groundwater.
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7.5 SHORT-TERM EFFECTIVENESS

Alternative 1 would be effective for workers in the short term, because it does not involve any
remedial actions; however, at some sites with contaminants in the active rooting zone or
burrowing animal zone, biota could be exposed to unacceptable concentrations. Alternatives 2
and 4 would be significantly more effective in the short term than Alternatives 3 and 5,
predominantly because of lower risk to remediation workers.

Alternative 3 would generate large volumes of contaminated soil and debris, which would create
a potential for short-term worker impacts during excavation and transportation of the excavated
materials. In addition, contaminant concentrations are high enough at these waste sites to result
in significant doses to workers during the excavation of soils. Disposal of all the contaminated
soils at the onsite disposal facility (ERDF) would require approximately 7.65 million m®

(10 million yd®) of space. Current available volume at ERDF is approximately 5.85 m’

(7.65 million yd®). Exceptions to this would be the 216-B58 Trench, its analogous waste sites,
and unplanned release site, where the contamination levels result in much lower worker risk.

Risks to workers from potential exposure to contaminated soil and fugitive dust would be
significantly greater in the short term with Alternative 3 than with Alternative 4. However, for
some of the sites, Alternative 4 also would entail aboveground structure demolition,
transportation of contaminated debris, and filling of subsurface void spaces. Short-term impacts
to vegetation and wildlife could be significant for Alternative 3 because of disturbances at the
waste site associated with soil removal and disturbances at the borrow sites for backfill. The
actual short-term impacts to vegetation and wildlife will vary from site to site but are
considerable because of the large disturbed areas. Alternatives 3, 4, and 5 have the highest
probability of affecting cultural resources in the short term because of the large land-area
disturbance and the need for large volumes of capping or backfill material from borrow areas.

Alternative 4 would pose less risk to workers than Alternative 3 and 5, because the “removal,
treatment, and disposal” component of the capping alternative is limited to aboveground
structures and would affect only a few of the waste sites. Limited waste would be handled, so
the risks to remediation workers associated with this option would be lower than those related to
the large-scale excavation, characterization, transportation, and disposal of waste with the
remove-and-dispose alternative. Additional short-term risk to workers would be expected from
thet sportation of materials d construction of the caps, but th: : activities would pi : less
short-term risk than activities associated with Alternatives 3 and 5. Furthermore, because of the
smaller land area affected and the shorter duration to implement the capping alternative,
Alternative 4 would be more effective than Alternative 3 in the short term with respect to
reduced impact on potential cultural and ecological resources. If barriers are required for the
waste sites, the need for fine-grained materials for cap construction becomes a concern. These
materials are limited at the Hanford Site and tend to be located in potentially ecologically

. sensitive areas. Alternative 4 would reach RAOs more quickly than Alternative 3 and S.

Alternative 5 would present approximately the same risk to workers as Alternative 3 because of
the high dose received during the removal operation. The construction risk to workers would be
less than Alternative 3, mainly because of time to implement. The capping activities present the
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same level of risk as Alternative 4, but the overall cumulative risk for Alternative 5 would be
greater than for Alternative 4.

7.6 IMPLEMENTABILITY

Alternative 1 would be easily implemented, because no action is performed.

Alternative 2 is currently in use for all of the waste sites. The waste sites are in surveillance and
monitoring programs and are posted with signs and/or the area is fenced. Access to the waste
sites also is controlled through Hanford Site access requirements, an excavation permit program,
and a radiation work area permit program. The addition of monitoring wells or boreholes is
easily implementable.

Alternative 3 would be the most complicated to implement in the near term, because of the
difficulties and safety requirements associated with the excavation, transportation, and disposal
of soil and debris. This remedy is not considered implementable at the following sites:

e 216-B-43 through 216-B-50 Cribs because of interferences with the existing Hanford
Barrier

e 216-B-7A Crib because of the excavation extending into the B Tank Farm

e 216-B-7B Crib because of the excavation extending into the B Tank Farm

e 216-T-5 Trench because of the excavation extending into the T Tank Farm
e 216-T-7 Crib because of the excavation extending into the T Tank Farm

e 216-T-32 Cribs because of the excavation extending into the T Tank Farm

o 216-B-35 through 216-B-42 Trenches because of interferences with the existing Hanford
B___er

o 216-T-14 through 216-T 17 Trenches because of the excavation extending into the
T Tank Farm

e 216-C-6 Crib because of its close proximity to an unnumbered building.

Alternative 3 would involve excavation and segregation of pipes, concrete structures, and other
solid waste. The volume of waste generated by this alternative would exceed the current
capacity at the ERDF.

Alternative 4 is implementable. A barrier has been implemented at the Hanford Site; other types
of barriers have been regulatory approved and implemented at other westemn arid sites and are
easy to construction and maintain. Facilities and infrastructure near the waste sites could
influence the implementability of a surface barrier option at a particular site.
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Alternative 5 is a combination of Alternatives 3 and 4 and would be implementable. This
alternative would excavate the waste sites to depths reachable with standard earth moving
equipment. Some of the equipment, notably the excavation equipment, would require
modification to protect workers and work in the high dose areas. The cap would be designed and
constructed to limit infiltration, an activity that is readily implementable. Worker risk is the
biggest hindrance to implementability of this alternative.

7.7 COST

The costs to implement the alternatives are presented in Chapter 6.0 and Appendix D.
Alternative 1 has no associated cost but has no additional benefit to human health and the
environment over current risks. Alternative 2 generally does not protect human health and the
environment; however, Alternative 2 would have the lowest cost because it is minimally invasive
and does not include labor-intensive activities. Alternative 3 is the most costly because of the
depth of excavation and high contamination levels that will require specialized excavation and
waste handling processes. Alternative 4 is generally less expensive than Alternatives 3 and 5.
Altemnative 4 tends to be the most cost effective because this alternative addresses all the
exposure pathways while minimizing worker risk associated with the high contaminant
concentrations and the spread of contaminants deep in the vadose zone. Alternatives 3 and 5
meet the overall protectiveness goal but at significantly more cost, in dollars and in dose to
workers. Alternative 5 reduces intruder risk and is generally more expensive than Alternative 4
but less expensive than Alternative 3.
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8.0 CONCLUSIONS AND PATH FORWARD

This chapter summarizes the results of the FS and presents the path forward for the 200-TW-1,
200-TW-2, and 200-PW-5 OU waste sites. As described in DOE/RL-98-28, this chapter
identifies the preferred alternatives for remediation of the waste sites.

8.1  FEASIBILITY STUDY SUMMARY

Five remedial alternatives were evaluated for the 200-TW-1, 200-TW-2, and 200-PW-5 OU
waste sites. These alternatives included the following:

e Alternative 1 — No Action

e Alternative 2 — Maintain Ex1st1ng Soil Cover, Institutional Controls, and Monitored
Natural Attenuation

e Alternative 3 — Removal, Treatment, and Disposal
e Alternative 4 — Capping
e Alternative 5 — Partial Removal, Treatment, and Disposal with Capping.

The alternatives were evaluated against the CERCLA criteria; then they were evaluated against
each other using the CERCLA criteria. Tables 8-1 through 8-7 identify the preferred alternative
for each waste site in the 200-TW-1, 200-TW-2, and 200-PW-5 OUs and provide justification for
the preferred alternative selection based on the detailed and comparative analyses presented in
Chapters 6.0 and 7.0 of this FS.

8.1.1 Representative Site 216-B-46 Crib and Its
Analogous Waste Sites

The 216-B-46 Crib is the representative site for the following waste sites:

e The 216-B-43 through 216 ..-45 Cribs and the 216-B-47 through 216-B-49 Cribs
(located proximal to the 216-B-46 Crib and commonly referred to as the BY Cribs)

e The 216-B-14 through 216-B-19 Cribs (located in the BC Cribs and Trenches area south
of the 200 East Area)

e The 216-B-20 through 216-B-22 Trenches (also located in the BC Cribs and Trenches
area)

o The 216-B-23 through 216-B-34 Trenches (also located in the BC Cribs and Trenches
area)

e The 216-B-52 Trench (also located in the BC Cribs and Trenches area)
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o The 216-B-42 Trench

e The 216-BY-201 Settling Tank and the 200-E-14 Siphon Tank
e The 200-E-114 Pipeline

e Unplanned Release UPR-200-E-9.

A summary of the analysis of alternatives supporting the selection of the preferred alternatives
for this group of waste sites is provided in Table 8-1. The detailed and comparative analyses are
provided in Chapters 6.0 and 7.0, respectively.

The preferred alternative for 216-B-46 Crib, the 216-B-14 through 216-B-19 Cribs, the 216-B-20
through 216-B-34 Trenches, 216-B-43 through 216-B-45 Cribs, the 216-B-47 through 216-B-49
Cribs, The 216-B-42 Trench, and the 216-B-52 Trench is Alternative 4, Capping, because this
alternative is most protective of human health, the environment, the groundwater, and workers.

The preferred alternative for the 216-BY-201 Settling Tank and the 200-E-14 Siphon Tank is
Alternative 4, Capping, because of their proximity to the BY Cribs (216-B-43 through 216-B-49
Cribs) and the BC Cribs, respectively. The sludge will be removed from the tanks, which will
eliminate most of the risk associated with the tanks. The 216-BY-201 Settling Tank will be
capped because of its location in the footprint of the cap for the 216-B-43 through 216-B-49
Cribs. The 200-E-14 Siphon Tank will be capped because of its location in the footprint of the
cap for the BC Cribs (216-B-14 through 216-B-19 Cribs).

The preferred alternative for the 200-E-114 Pipeline is Alternative 2, Maintain Existing Soil
Cover, Institutional Controls, and Monitored Natural Attenuation, because this alternative
provides protectiveness for the minor contamination assumed for this waste site. A portion of
the pipeline, from the BC Cribs to Route 4 South, will, however, be removed through
Alternative 3, Removal, Treatment, and Disposal, to facilitate remedial actions in the BC Cribs
and Trenches area and to provide additional data to support the conceptual model for this waste

Ifc” orYy i ic " removal of
the pipeline may be conducted.

The preferred alternative for UPR-200-E-9 is Alternative 3, Removal, Treatment, and Disposal,
because this alternative is most protective of human health and the environment at this waste site
and is easily implementable with acceptable worker risk.

8.1.2 Representative Site 216-T-26 Crib and Its
Analogous Waste Site

The 216-T-26 Crib is the representative site for the 216-T-18 Crib. Based on current conditions,
the 216-T-26 Crib exceeds the groundwater protection PRGs for cyanide, nitrate, nitrite,
uranium, Tc-99, U-233/234/238, and Pu-239, because elevated concentrations are found
throughout the soil column to nearly 200 ft bgs.

8-2



DOE/RL-2003-64 DRAFT A

A summary of the analysis of alternatives supporting the selection of the preferred alternatives
for this group of waste sites is provided in Table 8-2. The preferred alternative for the 216-T-26
and 216-T-18 Cribs is Alternative 4, Capping, because this alternative is protective of the
groundwater, is protective of the workers, is easily implementable, and is cost effective. The
216-T-26 Crib currently is stabilized with two other cribs, the 216-T-27 and 216-T-28 Cribs.
One of these cribs is slated for characterization in 2004. The remedial decision and the
remediation of the 216-T-26 Crib and the other two nearby cribs will have to be coordinated.

8.1.3 Representative Site 216-B-5 Reverse Well and Its
Analogous Waste Site

The 216-B-5 Injection/Reverse Well is the representative site for the 216-T-3 Injection/Reverse
Well. A summary of the analysis of alternatives supporting the selection of the preferred
alternatives for this group of waste sites is provided in Table 8-3. The preferred alternative for
the 216-B-5 and 216-T-3 Injection/Reverse Wells is Alternative 2, Maintain Existing Soil Cover,
Institutional Controls, and Monitored Natural Attenuation, because this alternative is the most
implementable for the deep contamination found at these sites and provides protection through
groundwater monitoring. The contaminants at the 216-B-5 Injection/Reverse Well generally are
immobile and are not likely to continue to impact the groundwater. Groundwater monitoring
indicates declining contamination levels; however, the contaminants are near the water table, so
groundwater monitoring provides added protection at these waste sites. Treatability testing at the
216-B-5 Injection/Reverse Well indicated that a pump-and-treat system could be used to remove
contaminants from the groundwater if contaminants do impact the groundwater. Other
technologies evaluated for deep contamination are not effective or implementable and are cost
prohibitive (see Chapters 5.0 through 7.0).

8.1.4 Representative Site 216-B-7A Crib and Its
Analogous Waste Sites

The 216-B-7A Crib is the representative site for the following waste sites:

The 216-B-7B, 216-B-8, 216-B-9, 216-T-6, 216-T-7, and 216-T-32 Cribs
The 216-T-5 Trench

The 2C  i-45 Sampling Shaft

The 241-B-361 and 241-T-361 Settling Tanks

Unplanned Release UPR-200-E-7.

A summary of the analysis of alternatives supporting the selection of the preferred alternatives
for this group of waste sites is provided in Table 8-4. The preferred alternative for 216-B-7A,
216-B-7B, 216-B-8, 216-B-9, 216-T-6, 216-T-7, and 216-T-32 Cribs; the 216-T-5 Trench; and
the 200-E-45 Sampling Shaft is Alternative 4, Capping, because this alternative is most
protective of human health, the environment, the groundwater, and workers.

The preferred alternative for the 241-B-361 and 241-T-361 Settling Tanks is Alternative 2,
Maintain Existing Soil Cover, Institutional Controls, and Monitored Natural Attenuation,
because this alternative provides protectiveness for the minor contamination assumed for this
waste site after removal of the sludge.
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The preferred alternative for UPR-200-E-7 is Alternative 3, Removal, Treatment, and Disposal,
because this alternative is most protective of human health and the environment, is
implementable, and is protective of workers.

8.1.5 Representative Site 216-B-38 Trench and Its
Analogous Waste Sites

The 216-B-38 Trench is the representative site for the following waste sites:

e The 216-B-35 through 216-B-37 Trenches and the 216-B-39 through 216-B-41 Trenches
e The 216-T-14 through 216-T-17 Trenches
e The 216-T-21 through 216-T-25 Trenches.

A summary of the analysis of alternatives supporting the selection of the preferred alternatives
for this group of waste sites is provided in Table 8-5. The preferred alternative for the 216-B-35
through 216-B-41 Trenches, the 216-T-14 through 216-T-17 Trenches, and 216-T-21 through
216-T-25 Trenches is Alternative 4, Capping, because this alternative is most protective of
human health, the environment, the groundwater, and workers.

8.1.6 Representative Site 216-B-57 Crib and Its
Analogous Waste Sites

The 216-B-57 Crib is the representative site for the following waste sites:

The 216-B-50 Crib (this crib one of the BY Cribs located north of the BY Tank Farm)
The 216-B-11A and 216-B-11B French Drains

The 216-B-62 Crib

The 216-C-6 Crib

The 216-S-9 Crib

The 216-S-21 Crib

UPR-200-W-108

UPR-200 ..-109.

A summary of the analysis of alternatives supporting the selection of the preferred alternatives
for this group of waste sites is provided in Table 8-6. ..ie preferred alternative for the 216-B-57
Crib is Alternative 2, Maintain the Existing Soil Cover, Institutional Controls, and Monitored
Natural Attenuation, because the existing Hanford Barrier that was constructed over this waste
site is most protective of human health and the environment. Alternative 2 would continue the
maintenance and monitoring of the existing cap.

The preferred alternative for the 216-B-50, 216-B-62, 216-C-6, 216-S-9, and 216-S-21 Cribs,
and the 216-B-11A and 216-B-11B French Drains is Alternative 4, Capping, because this
alternative is most protective of human health, the environment, the groundwater, and workers.

The preferred alternative for UPR-200-W-108 and UPR-200-W-109 is Alternative 3, Removal,
Treatment, and Disposal, because this alternative is most protective of human health and the
environment, is implementable, and reduces long-term maintenance requirements.
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8.1.7 Representative Site 216-B-58 Trench and Its
Analogous Waste Sites

The 216-B-58 Trench is the representative site for the 216-B-53A, 216-B-53B, and 216-B-54
Trenches, all of which are located in the BC Cribs and Trenches area. A summary of the
analysis of alternatives supporting the selection of the preferred alternatives for this group of
waste sites is provided in Table 8-7. The preferred alternative for the 216-B-58, 216-B-53A,
216-B-53B, and 216-B-54 Trenches is Alternative 3, Removal, Treatment, and Disposal, because

this alternative is most protective of human health, the environment, the groundwater, and
workers.

8.2 PATH FORWARD

A proposed plan has been prepared to document the preferred alternatives for the 200-TW-1,
200-TW-2, and 200-PW-5 OU waste sites (DOE/RL-2004-10, Proposed Plan for the 200-TW-1
Scavenged Waste Group, the 200-TW-2 Tank Waste Group, and the 200-PW-5 Fission-Product-
Rich Waste Group Operable Units). The proposed plan details the closure options, and it
documents that the waste sites will be remediated in accordance with the ROD to be developed
following issuance of the plan.

The representative sites in the 200-TW-1, 200-TW-2, and 200-PW-5 OUs were evaluated in this
FS, based on data generated through a limited field investigation. The analogous sites for the
200-TW-1, 200-TW-2, and 200-PW-5 OU waste sites were evaluated based on data generated
for the representative sites or on site-specific data. The 200 Areas Implementation Plan
(DOE/RL-98-28) defines this strategy as a means to streamline Rls and focus the CERCLA
process to obtain a decision. As identified in the Implementation Plan, additional sampling
phases conducted post-ROD are meant to augment the RI data, confirm the alternative selection,
support the design, and provide information for final site closeout. Confirmatory sampling is
conducted to confirm that the representative site contaminant distribution model used to evaluate
the analogous site is appropriate to the site conditions and to confirm that the appropriate
remedial alternative was selected. Design sampling is conducted to obtain data necessary to
design the remedial alternative and refine cost estimates from the FS. Verification sampling is
conducted to verify that the remediation goals have been met by the implementation of the
remedial alternative. Table 8-8 presents the confirmatory, design, and verification sampling

pl dp 1 ass Idata: s foreachsar , ing phase for the represer = ‘ive sites and
for analogous sites that are similar (or equal) to the representative sites, are less contaminated (or
have lower risk) than the representative sites, or are more contaminated (or have higher risk) than
the representative sites (see Chapter 2.0 for additional details). This table builds off the decision
logic presented in Figure 2-1 and Tables 2-2 through 2-4 (analogous site tables) and provides a
basis for initiating the data quality objectives process for the confirmatory sampling and design
sampling phases.

Post-ROD sampling needs will be determined through DQO process; a SAP will be developed to
direct the sampling needed at the analogous sites. This sampling will be used to confirm that the
correct alternative has been selected and to provide design data through a plug-in approach as
defined in the following subsections.
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Some of the analogous sites likely will undergo a removal, treatment, and disposal alternative;
these sites likely will use the observational approach during removal. Sites slated for caps will
need additional data to confirm the lateral extent of contaminants and to support remedial design.
Sites slated for no action (none currently identified in these OUs) may need verification
sampling, depending on the amount, type, and quality of data available to support the no-action
decision. The (CERCLA) operation and maintenance sampling could include the monitoring of
natural attenuation and performance monitoring of the cap.

8.2.1 Plug-in of the 200-TW-1, 200-TW-2, and
200-PW-5 Operable Unit Waste Sites

The plug-in approach is a process that helps make remedial action decisions for additional waste
sites using existing CERCLA evaluations. In the future, the plug-in approach is proposed for
any similar waste sites already defined within the 200-TW-1, 200-TW-2, and 200-PW-5 OUs
and for newly discovered waste sites that have a conceptual site model that is similar to those of
waste sites already addressed in this FS. The plug-in approach will be used on the analogous
sites considered in this FS after additional data are collected in the confirmatory and design
sampling phases.

The plug-in approach benefits the goal of remediating waste sites within the OUs in conjunction
with the analogous site approach. The traditional CERCLA approach for remedy selection
would require the development of multiple proposed plans and RODs that, for similar sites,
would be nearly identical to the feasibility studies, proposed plans, and RODs already developed
and proven to be successful. The plug-in approach allows remedial actions to begin much more
quickly at a waste site, without the need for redundant remedy selection processes.

The plug-in approach requires three main elements to establish its use as a cost-effective tool for
remediation.

o First, multiple sites must be identified that share common physical and contaminant
cl -acter ics. Th :characterist are refer L P L

» Second, a remedial alternative, or standard remedy, must be established that has been

shown to be protective and cost-effective for sites that share the common conceptual site
model.

o Lastly, sites sharing a common conceptual site model must be shown to require remedial
action because of contaminant concentrations that pose risk to human health and the
environment.

To use the plug-in approach for a waste site not evaluated in this FS, the site must fit the defined
conceptual model and must be shown to require remedial action. The site then can be “plugged
in” to the standard remedy. The following information describes how the plug-in approach is
proposed to be used for remedy selection.
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8.2.1.1 Establishing the Conceptual Site Model

Four conceptual site models have been defined based on the site characteristics contained in the
Feasibility Study. These characteristics include the following:

Type of contaminant inventory
Concentrations of contaminants in environmental media

Types of contaminated environmental media (soil) or material (e.g., concrete, metal,
wood)

Extent of contamination within the environment (that is, the depth of discharge, the
expected contaminant distributions, and the potential for hydrologic and contaminant
impacts to groundwater).

Based on the representative sites evaluated in this FS, the following five conceptual site models
were developed:

Waste sites where no hazardous material was disposed of at the waste site or where
contaminants disposed of currently meet the RAOs

Waste sites where limited contamination exists at the waste sites, an existing soil cover is
in place and of sufficient thickness to provide protection, contaminants are expected to
meet the RAOs during the institutional control period (such as within 150 years), and
groundwater PRGs are not exceeded. Contaminated environmental media include soil,
solid waste, debris, and materials associated with the waste sites, such as timbers and
pipes

W aste sites where contaminants exceed the RAOs and contamination is shallow, low-
volume, and can be cost effectively remedied through removal, treatment, and disposal.
Typically, these contaminants exceed the human health and ecological PRGs; however,
groundwater PRGs are not exceeded at depths that make excavation impracticable.
Contaminated environmental media include soil, solid waste, debris, and materials
associated with the waste sites, such as timbers and pipes

Waste sites where contaminants exceed the PRGs, where contaminants are at
concentrations that pose a significant worker risk, and where the contaminants having the
potential to adversely impact groundwater are at significant depth. Contaminated
environmental media include soil, solid waste, debris, and materials associated with the
waste sites, such as timbers and pipes

Waste sites where contaminants exceed the PRGs, where contaminants are at
concentrations that would not pose a significant worker risk, and where the contaminants
having the potential to adversely impact groundwater are at significant depth.
Contaminated environmental media include soil, solid waste, debris, and materials
associated with the waste sites, such as timbers and pipes.
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8.2.1.2 Establishment of the Standard Remedy

The standard remedies, based on the 200-TW-1, 200-TW-2, and 200-PW-5 OU waste sites, have
been defined on the basis of the conceptual models presented by the representative waste sites, as
well as the alternative evaluations conducted for all waste sites. As such, five standard remedies
are identified for potential plug-in sites. These remedies are provided below along with their
required characteristics.

Alternative 1: No Action has been defined as a standard remedy for waste sites whose
conceptual site model indicates that no hazardous materials were disposed at the waste
site or that contaminants disposed of currently meet the RAOs.

Alternative 2: Maintain Existing Soil Cover, Institutional Controls, and Monitored
Natural Attenuation has been defined as the standard remedy for waste sites whose
conceptual site model indicates that limited contamination exists at the waste sites, an
existing soil cover is in place and of sufficient thickness to provide protection,
contaminants are expected to meet the RAOs during the institutional control period (such
as within 150 years), and groundwater PRGs are not exceeded. Contaminated
environmental media are similar to the media exhibited by the waste sites included in this
FS. These media include soil, solid waste, debris, and materials associated with the waste
sites, such as timbers and pipes.

Alternative 3: Removal, Treatment, and Disposal has been defined as the standard
remedy for waste sites whose conceptual site model indicates that contaminants exceed
the RAOs and that contamination is shallow, low-volume, and can be cost effectively
remedied through the removal, treatment, and disposal of contaminated media.
Typically, as shown in the 200-TW-1, 200-TW-2, and 200-PW-5 OU waste sites, these
contaminants exceed the human health and ecological PRGs; however, groundwater
PRGs are not exceeded at depths that make excavation impracticable. Contaminated
environmental media are similar to the media exhibited by the waste sites included

herein. These media include soil, solid waste, debris, 1 materials associated with the
waste sites, such as

Alternative 4: ~1p] ° ; has been defined as the standard remedy for waste sites whose
conceptual site model indicates that contaminants exceed the RAOs and that the
contaminants at :aterdep” ° wve a potential to adversely impact ~“oundwater.
Contaminant concentrations and contaminated environmental media are similar to the
media exhibited by the waste sites included in this FS. These media include soil, solid
waste, debris, and materials associated with the waste sites, such as timbers and pipes.
Contaminant concentrations would indicate the potential to adversely impact
groundwater and would pose significant worker protection and intruder risk.
Contaminants may also pose a risk to humans and ecological receptors, depending on the
depth to the top of the contamination.

Alternative 5: Partial Removal, Treatment, and Disposal w<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>