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Numeric soil PRGs were developed independently for the protection of human
health, the protection of ecologjical receptors, and the protection of groundwater.
These PRGs, which were based on generic site parameters, were then compared to
each other to identify the most restrictive value and select a PRG that is protective
of all pathways.

Based on historical 200 Areas operations and characterization information, a
comprehensive list of potential contaminants was identified for the waste sites.
Although PRGs were developed for each of the potential contaminants, it should be
emphasized that these contaminants will not necessarily be found at each waste
site. Some of the potential contaminants may not be found at any of the waste sites.

SUMMARY OF REMEDIATION OBJECTIVES

The human health and ecological risk assessments, which are fundamental to
the scope and role of the actions in this Proposed Plan, were performed in
accordance with the Tri-Parties response to the Hanford Advisory Board advice
#132 (Klein et al. 2002), with EPA guidance for conducting human health and
ecological risk assessments, and with DOE/RL-91-40, Hanford Past-Practice Strategy.
The past-practice strategy approach focuses the pre-remediation studies, such as
remedial investigations (RI), so that more resources can be allocated to the cleanup
of waste sites. A conceptual site model was developed for the representative sites.
Potential risks to human health and ecological receptors were evaluated in a risk
assessment for the representative sites, as documented in the feasibility study
(DOE/RL-2003-64).

The Tri-Parties believe that remedial action is necessary at the waste sites
addressed by this plan to protect the public health and welfare or the environment
from actual or threatened releases of hazardous substances into the environment.
Such a release, or threat of release, may present an imminent and substantial
danger to public health, welfare, or the environment.

SUMMARY OF SITE RISKS

Risks were estimated based on the RAOs and in accordance with the Tri-Party
response to Hanford Advisory Board advice #132 (Klein et al. 2002, “Consensus
Advice #132: Exposure Scenarios Task Force on the 200 Area”). The HAB advice
was prepared subsequent to a series of Tri-Party- and HAB-sponsored public
workshops. The Tri-Parties agreed to assess risks for the core zone of the 200 Areas
using an industrial exposure scenario. The exposure scenario includes the
a mptiont undwater under the 200 will not be 1 :d for a minin
of 150 years.

Findings of the risk evaluations indicate the following.

Radionuclide contaminants (the most prevalent are cesium-137 and
strontium-90) associated with three of the representative waste sites exceed the
criteria for the target dose of 15 mrem/year. Two of the analogous sites with
characterization data have radionuclides that exceed the target dose of

15 mrem/year.
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Nonradionuclide contaminants in and around the representative waste sites are
less than the industrial use criteria as defined in WAC 173-340-745(5), “Soil
Cleanup Standards for Industrial Properties,” “Method C Industrial Soil
Cleanup Levels.”

Groundwater protection values (as identified in WAC 173-340-747) are
exceeded for nonradionuclides and radionuclides at all of the representative
waste sites. For the analogous sites with data, eight had contamination
concentrations that exceeded groundwater protection standards for both
nonradionuclides and radionuclides.

Ecological evaluations indicate that radiological constituents (cesium-137 and
strontium-90) exceed the ecological screening values for terrestrial wildlife
populations at four of the representative waste sites; none of the
nonradiological constituents present in the 0 to 4.6 m (0 to 15-ft) zone that is
accessible to ecological receptors exceeded the ecological screening values.
Two of the analogous waste sites with data had contamination in this zone
above ecological screening values.

Post-remediation, inadvertent intruder evaluations, indicate that constituents
are still significantly above levels that might pose unacceptable risk based on
an assumed inadvertent access anticipated at 2150 (that is approximately 150
years from today) at all of the representative waste sites and the analogous sites
with data.

JMMARY OF REMEDIAL ALTERNATIVES

As discussed in the feasibility study (DOE/RL-2003-64), remedial technologies
re identified and evaluated on the basis of their ability to reduce potential risks
human health and the environment at the waste sites. Collective experience
ined from previous studies and evaluations of cleanup methods at the Hanford
e were used to identify technologies that would be carried forward to develop
nedial alternatives to address the RAOs. For the waste sites, five remedial
ernatives were identified for detailed and comparative analyses.

These five alternatives also were evaluated for their applicability to the
1-B-361 and 241-T-361 Settling Tanks, the 216-BY-201 Settling Tank, and the
)-E-14 Siphon Tank. The volumes of sludge and/or liquid estimated to remain in
-h tank are as follows:

e 241-B-361: approximately 21,000 gallons of sludge and no liquid.

e  241-T-361: approximately 25,000 gallons of sludge and no liquid.

e  216-BY-201: The volume of sludge and liquid is uncertain. However,
750 gallons of sludge and 8,230 gallons of liquid may exist.

e  200-E-14: The volume of sludge and liquid is uncertain. However,
1,010 gallons of sludge and 11,060 gallons of liquid may exist.

Given the amount and nature of this material, removal of the sludge from these
1ks is assumed for this Proposed Plan. However, confirmatory sampling results
1y indicate other options for the sludge, which will be evaluated following the
nfirmatory sampling activities.

The alternatives evaluated in the feasibility study include the following.

Alternative 1: No Action. When this alternative is selected, no further action is
taken at the site.






| (Ecology et. al. 1989). The DOE is also issuing this Proposed Plan as part of its
sponsibility under the National Environmental Policy Act of 1969 (NEPA).

The Tri-Party Agreement addresses the need for the cleanup programs to
regrate the requirements of CERCLA and RCRA to provide a standard approach
direct cleanup activities and to ensure that applicable regulatory requirements
e met. Details of this integration are provided in Section 5.5 of the Tri-Party
jreement.

verview of the Proposed Plan

This plan proposes remedial actions for 41 different waste sites that are in the
0-TW-1 Operable Unit, including four waste sites that were originally in the
0-LW-1 300 Area Chemical Laboratory Waste Group Operable Unit that were
assigned to the 200-TW-1 Operable Unit to facilitate remedial action in the BC
ibs and Trenches Area; 29 waste sites in the 200-TW-2 Operable Unit; and 9 waste
es in the 200-PW-5 Operable Unit (Figures 2 through 6). These waste sites consist
liquid waste disposal sites including cribs, trenches, french drains, unplanned
lease sites, underground settling and siphon tanks, injection/reverse wells, and
e underground pipeline.

For these waste sites, this Proposed Plan presents “source control” cleanup
tions: in other words, actions that reduce risks by mitigating the source of the
ntamination. To identify preferred remedies, the Tri-Parties first evaluated the
lowing range of alternatives:

Alternative 1 - No Action

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

Alternative 3 - Removal, Treatment, and Disposal

Alternative 4 - Capping

Alternative 5 - Partial Removal, Treatment, and Disposal with Capping.

Given the varying nature and extent of the contamination at the different waste
es, no single alternative could be applied to all of them. As discussed later in this

document, Alternatives 2, 3, and 4 have been identified as preferred alternatives to
remediate different waste sites.

The combined present-value cost for implementation of the preferred
ernatives is estimated to be approximately $194 Million. This estimate is based
.a feasibility study-level estimate (refined cost estimates will be prepared based
.the results of additional sampling and the remedial design; these refined costs
11 be included in the remedial design report/remedial action work plan to be
nerated later). Individual present-value costs for each of the waste sites are
ovided in Appendix A.

The following sections of the Proposed Plan provide information regarding:

The history of the 200-TW-1, 200-TW-2, and 200-PW-5 Operable Units

The scope and role of the proposed actions, including strategies used to
characterize the waste sites, and regulatory requirements and goals for the
remedial actions

Site risks

Summaries and evaluations of remedial alternatives

The preferred alternatives for the different waste sites

Community participation.



SITE BACKGROUND

Hanford Site

The Hanford Site (Figure 1) is a 1,517 km? (586-mi?) Federal facility located in
southeastern Washington State along the Columbia River. From 1943 to 1989, the
primary mission of the Hanford Site was the production of nuclear materials for
national defense. In July 1989, the 100, 200, 300, and 1100 Areas of the Hanford Site
were placed on the National Priorities List (NPL) (40 CFR 300, “National Oil and
Hazardous Substances Pollution Contingency Plan,” Appendix B) pursuant to
CERCLA.

200 Areas

The 200 Areas are located in the central portion of the Hanford Site and are
divided into three main areas: 200 East Area, 200 West Area, and 200 North Area.
Operations in the 200 East and 200 West Areas were related to chemical separation,
plutonium and uranium recovery, processing of fission products, and waste
partitioning. Major chemical processes in the 200 Areas routed high-activity waste
streams to systems of large underground tanks called “tank farms.” The liquid
wastes were evaporated (concentrated) and often neutralized before being routed
to the tanks. The storage tanks were used to allow settling of the heavier
constituents from the liquid effluents, forming sludge. The liquid wastes in the
tanks ultimately were discharged to the soil column via cribs, drains, trenches, and
injection/reverse wells. Other wastes and drainages also were sent to cribs and
trenches via this underground network. Lower activity liquid wastes were
discharged to trenches, cribs, drains, and ponds, many of which were unlined. The
200 North Area formerly was used for interim storage and staging of irradiated
fuel.

The 200-TW-1 Operable Unit waste sites received scavenged waste from the
Uranium Recovery Project and the ferrocyanide processes at the 221/224-U Plant,
which recovered the uranium from the metal waste streams at the B and T Plants.
The scavenged waste discharges contributed perhaps the largest liquid fraction of
contaminants to the ground in the 200 Areas. Three of the 200-LW-1 waste sites
included in this feasibility study (216-B-53B, 216-B-54, 216-B-58 Trenches) received
waste from the 300 Area laboratory facilities and the 340 Facility. The other
200-LW-1 waste site (216-B-53A Trench) received waste from the Plutonium
Recycle or, including ad 100 grams of plutonium. The
200-TW-2 waste sites received tank waste from first- and second-cycle
decontamination processes associated with the bismuth-phosphate process at the
B and T Plants. The tank wastes contained inorganic anions and cations as well as
low levels of radionuclides. The 200-PW-5 Operable Unit waste sites received
fission-product-rich wastes that were generated during the fuel-rod enrichment
cycle and then released when the fuel elements were dissolved in sodium
hydroxide or nitric acid. The sites in this group generally received more than 20
curies of fission products (e.g., cesium-137 or strontium-90) and contained smaller
quantities of plutonium, uranium, and organic wastes than the sitesin the
plutonium, uranium, or organic-rich groups. Most of the waste streams in this
group were low-salt neutral/basic, although the 216-B-50 and 216-B-57 Cribs
contained some inorganic compounds.



' SCOPE AND ROLE OF ACTION

This Proposed Plan presents remedial actions for contaminated soil, structures
(such as concrete, tanks), and debris (such as timbers) associated with liquid-waste
disposal sites with the 200-TW-1, 200-TW-2, and 200-PW-5 Operable Units. The
proposed remedial actions reduce potential threats to human health and the
environment from waste site contaminants. Other than the requirement for the
source control action to be protective of groundwater, the scope of this plan does
not include remediation of groundwater that may be beneath these waste sites.

The scope and role, including identifying strategies and determining the
requirements, limits, and goals for cleanup, are key elements of the action. These
elements are discussed in the sections below. A key component of the overall
strategy for actions in these operable units includes cleanup of waste sites,
structures, and pipelines that represent some of the more highly contaminated
waste sites at the Hanford Site. Measures will be employed to focus on addressing
sites that pose a high-risk to groundwater and sites that are consistent with actions
in associated contiguous areas in a cost effective and integrated manner.

Analogous Site Approach
The characterization of the waste sites discussed in this plan employed the use
of a streamlining process, called the analogous site approach. As detailed in
DOE/RL-98-28, 200 Areas Remedial Investigation/Feasibility Study Implementation Plan
- Environmental Restoration Program (Implementation Plan), the analogous site
approach streamlines the risk investigation process through the development of
conceptual site models. Generated from sampling and analysis data for the
representative sites, the conceptual site models form a basis for estimating risks and
evaluating remedial alternatives for other waste sites. Thus, the waste sites
identified in this Proposed Plan either have been sampled directly or were
evaluated with the use of conceptual site models from representative sites that were
sampled. However, additional sampling data will be collected concurrently with or
after the Record of Decision (ROD) for these waste sites:
Waste sites where removal, treatment, and disposal was selected as the
preferred remedy - data collection will occur using an observational
approach; samples will be taken from the open excavation as the removal
progresses
Waste sites where capping was selected as the preferred alternative - data
collection will be conducted to support design activities as well as to
confirm the site conceptual model
Waste sites where partial removal, treatment, and disposal with capping
was selected as the preferred remedy - data collection will occur using an
observational approach; samples will be taken from the open excavation as
the removal progresses. Additional data collection may be conducted as
necessary to support design activities for the capping portion of the
alternative



Waste sites where maintain existing soil cover, institutional controls, and
monitored natural attenuation was selected as the preferred remedy - data
collection will be conducted to confirm the site conceptual model

Waste sites where no action was selected as the preferred remedy - data
collection will be conducted to verify that remediation goals have been met
and that residual risk is at acceptable levels.

REPRESENTATIVE WASTE SITES AND CONCEPTUAL SITE MODELS

The conceptual site models used to characterize the waste sites evaluated in this
plan were developed from sampling data taken from representative waste sites.
The representative sites include the 216-B-46 Crib, the 216-T-26 Crib, the 216-B-5
Injection/Reverse Well, the 216-B-7A Crib, the 216-B-38 Trench, the 216-B-57 Crib,
and the 216-B-58 Trench.

Table 1 identifies the representative sites, the analogous sites, and the rationale
for applying the representative waste sites conceptual models to the analogous site.
Appendix B provides summary information for all the waste sites.

Land Use

Part of the scope for the evaluations presented in this document involved
calculating the site risks on the basis of the reasonably anticipated future land use
for the Central Plateau of the Hanford Sites, which includes the 200 Areas.
Alternatives must meet the requirements of the following anticipated land uses:

Industrial-exclusive use for the next 50 years (through 2050) inside the core
zone.

Industrial land use (non-DOE worker) after the next 50 years inside the core
zone.

Native American uses consistent with treaty rights beginning in 2150.

No consumptive use of groundwater for the next 150 years.

In addition, risks were calculated considering the possibility of intruders
beginning 150 years from now (2150) because of the increasingly possible loss of
institutional control after that date. All the waste sites in these operable units are
within the core zone.

These human risk exposure scenarios are consistent with the Hanford Advisory
Board Advice #132 (available at

The scenarios
also are consistent with the 'Iri-Party s 1aentincation or the use or a 150-year time
frame 2Ar T ot Hanford Ad oyB  Ad #132 (Klein e
2002, “Consensus Advice #132: Exposure Scenario Task Force on the 200 Area).

The DOE is expected to continue industrial-exclusive activities for at least 50
years, in accordance with DOE/EIS-0222-F, Final Hanford Comprehensive Land-Use
Plan Environmental Impact Statement (CLUP-EIS), and 64 FR 61615, “Record of
Decision: Hanford Comprehensive Land-Use Plan Environmental Impact
Statement.”

Applicable or Relevant and Appropriate Requirements

Applicable or relevant and appropriate requirements (ARARs) are those
cleanup standards, standards of control, and other substantive environmental












Alternative 2: Maintain Existing Soil Cover, Institutional Controls, and
Monitored Natural Attenuation. When this alternative is selected, existing soil
covers (for example, the current soils that have been placed over the waste site
to stabilize it, as well as the clean fill placed during construction of the waste
site) are maintained as needed to continue to provide protection from intrusion
by biological receptors (such as badgers) and humans. In addition, institutional
controls (such as deed restrictions, land use zoning, and excavation permits)
are put in place to further prevent human access to the site. Where
appropriate, monitored natural attenuation is accounted for, because this is an
ongoing process that reduces risk over time (such as the decay of
radionuclides). Monitoring would be conducted to demonstrate that natural
attenuation is occurring and that contamination is being contained as the
concentrations decrease. This alternative is not evaluated if contaminants that
pose a threat to groundwater from continued migration through the vadose
zone are present in a waste Site.

Alternative 3: Removal, Treatment, and Disposal. When this alternative is
selected, soil and structures with constituent concentrations above PRGs are
excavated, using the observational approach. Because contamination levels at
the majority of the waste sites pose a significant dose threat to workers,
conventional techniques cannot be used for excavation activities. To excavate
these waste sites, additional protections are required for the equipment and
activities to protect the workers, the environment in the area, and the public
that could be exposed near roads or facilities. These extra protections slow the
excavation process and increase the cost. In addition, less-contaminated
material is needed to blend with the more contaminated material to allow safe
excavation, loading, transporting, and disposal of the material and to meet
health and safety and waste acceptance criteria at the disposal facility.
Excavated material that is above the PRGs will be disposed of at the
Environmental Restoration Disposal Facility (ERDF) in accordance with that
facility’s established waste acceptance criteria. This disposal facility is
reasonably close to the waste sites and has been used for remediation wastes on
the Hanford Site. Any material that exceeds the disposal facility waste
acceptance criteria would be stored onsite (consistent with storage
requirements) until the material is treated to meet ERDF waste acceptance
criteria, until a treatability variance is approved, or, in the case of waste with
transuranic constituents at concentrations above levels of concern

(i-e., 100 nCi/ g), until the material can be shipped to an appropriate facility,
such as the Waste Isolation Pilot Plant. The contaminated material is
characterized and segregated during the excavation process and before being
transported for disposal. Excavation would continue until all contaminated
material exceeding the cleanup goal was removed. The site then would be
backfilled with clean material.

Alternative 4: Capping. When this alternative is selected, a surface barrier
(such as a Hanford Barrier or an evapotransporation barrier) is built over the
contaminated waste site, thus “capping” the site to prevent water from
infiltrating into the waste and to prevent intrusion by human or ecological
receptors. Institutional controls (such as deed restrictions, land use zoning, and
excavation permits) are required to further minimize the potential for exposure



to contamination and to ensure the integrity of the cap. Performance
monitoring is included as a part of this alternative to ensure that the cap is
performing as expected, and groundwater monitoring is included to watch for
movement of more mobile contaminants

Alternative 5: Partial Removal, Treatment, and Disposal with Capping.
When this alternative is selected, a portion of the subsurface soil associated
with higher contaminant concentrations is removed, thereby reducing the
industrial and/or intruder risk associated with the highly contaminated zone at
the bottom of the waste site. This alternative is similar to Alternative 3, except
that contaminants are not removed to the same depth as those in Alternative 3.
Once the contamination has been removed, a cap similar to the cap described in
Alternative 4 would be built in and over the excavation to provide protection to
the groundwater from contaminants that remain deeper in the soil column.
This alternative would reduce the risks to potential intruders past the assumed
150 years of institutional controls and would provide protection of the
groundwater. Performance monitoring is included as a part of this alternative
to ensure that the cap is performing as expected, and groundwater monitoring
is included to watch for movement of more mobile contaminants.

CERCLA EVALUATION CRITERIA AND PROCESS

As a critical part of the evaluation process, the alternatives are evaluated against
nine CERCLA criteria.

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 ARARs (or
justify a waiver) do not meet statutory requirements and are eliminated from
further consideration in the feasibility study.

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 final two criteria, state and community acceptance, are modifying criteria.
In the case of this Proposed Plan, the state already concurs with the proposed
alternatives outlined, and the plan identifies the . ferredr :dies that have
already been accepted by the Tri-Parties. A preferred remedy’s ability to meet the
criterion of community acceptance, however, can be evaluated only after the public
review and comment period for this Proposed Plan.

Under CERCLA, long-term effectiveness, short-term effectiveness, and
implementability are three of the criteria that a preferred alternative must
demonstrate. Specific to the 200-TW-1, 200-TW-2, and 200-PW-5 Operable Unit

1ste sites, these three major criteria help distinguish between the removal,

:atment, and disposal alternative, the capping alternative, and the partial

moval, treatment, and disposal with capping alternative.
For waste sites that have a potential to adversely impact groundwater because
of contaminants at significant depth, there is a preference for selecting the
capping alternative. At the representative waste sites within the 200-TW-1,
200-TW-2, and 200-PW-5 Operable Units, comparison to groundwater
protection criteria and modeling indicate concentrations in excess of the






SUMMARY OF ALTERNATIVE EVALUATIONS AND
PREFERRED ALTERNATIVES

The remedial alternatives developed in the feasibility study are evaluated for
each representative site and its associated analogous waste sites). CERCLA
typically requires evaluation of a "no action" alternative as a baseline for
comparison to other alternatives.

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

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

e The 216-B-43 through 216-B-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-42 Trench

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

e The 216-B-51 French Drain

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

e  The 200-E-114 Pipeline

e Unplanned Release UPR-200-E-9.

The conceptual site model for these sites is presented in Table 1, with further
information specific to each waste site provided in Appendix B, Table B-1.

Based on current conditions, the 216-B-46 Crib exceeds the groundwater
protection PRGs for antimony, cadmium, cyanide, nitrate, uranium, technetium-99,
uranium-238, cobalt-60, and radium-226. The top of the contamination is about
5.5 m (18 ft) below ground surface; therefore, the 0 to 4.6 m (0 to 15-ft) zone is not
associated with human health or ecological risk. The contaminants at the base of
the crib (at 5.5 m [18 ft] below ground surface) do exceed PRGs associated with a
potential intruder at 150 years.

The 2 3¢ ), along with the 3 through 216-B-45 Cribs and the
216-B-47 through 216-B-49 Cribs, are located in proximity to the BY Tank Farm.
The 216-BY-201 Settling Tank also is located near this series of cribs. The 216-B-43
through 216-B-49 Cribs previously were investigated as part of the 200-BP-1
Operable Unit. The results of that investigation are reported in DOE/RL-92-70 and
are summarized in the feasibility study (DOE/RL-2003-64). Risk assessment also
was conducted for these sites and reportec * the feasibility study. Similar to the
216-B-46 Crib, the contaminants associated with these cribs are located deeper than
4.6 m (15 ft) with the exception of the 216-B-47 Crib, which has contamination in
this zone. Therefore, the human health and ecological risk PRGs are not exceeded
at any of these cribs except for the 216-B-47 Crib. All these cribs have
contamination in the vadose zone that exceeds groundwater protection PRGs. In
addition, all these cribs have concentrations at 150 years that exceed the
15 mrem/yr standard for potential intruders. Characterization work was



performed at the 216-B-26 Trench in 2003; the information from this
characterization is included in the feasibility study, including risk assessment. The
216-B-26 Trench exceeds human health, ecological, groundwater protection, and
intruder PRGs. The contaminant distributions for the BY Cribs (216-B-43, 216-B-44,
216-B-45, 216-B-47, 216-B-48, and 216-B-49), BC Cribs and Trenches (216-B-14
through 216-B-34, and 216-B-52), and 216-B-42 Trench are very similar to those of
the 216-B-46 Crib. All of these sites pose a threat to groundwater and all present a
significant risk to an intruder who would inadvertently be exposed to the
contaminated soils at depth. Some will pose human health risks from direct
exposure and ecological risk if their contamination is above 4.6 m (15 ft) below
ground surface. Table B-4 summarizes the depth of clean fill for all the 200-TW-1,
200-TW-2, and 200-PW-5 Operable Unit waste sites.

The contaminants are expected to be the same for the 216-BY-201 Settling Tank,
200-E-14 Siphon Tank, and 200-E-114 Pipeline; however, the contaminant
distribution is expected to be much less for these sites when compared to the
216-B-46 Crib. The tanks were designed to hold effluents, not to discharge them to
the ground. Existing information does not indicate leaks associated with the tanks.
The pipeline, which is 4.8 km (3 mi) long, extends from the BY Tank Farm to the
216-B-14 through 216-B-19 Cribs. This pipeline is constructed of 5 cm (2-in.)
diameter steel piping and was known to leaked in two small locations. The main
risk associated with the settling and siphon tank is the sludge inside, which will be
removed as part of the remedial alternative. Based on the conceptual site model,
the groundwater protection PRGs are assumed to be met at the tanks and pipeline.
Action at these sites would include the removal of the sludge from the tanks and
partial removal of the 200-E-114 Pipeline from the BC Cribs area to Route 4 South.
The removal of the pipeline would support the remedial action in the BC Cribs and
Trenches area and would provide confirmatory sampling information for the rest of
the pipeline.

The contamination at unplanned release UPR-200-E-9 and the 216-B-51 French
Drain is expected to consist of the same contaminants as the 216-B-46 Crib but to be
at much lower levels because only a fraction of the volume was released at these
analogous sites. Groundwater protection PRGs are assumed to be met. Human
health and ecological risk from direct exposure are assumed at these analogous
sites. Contaminants are expected to meet PRGs at 150 years.

ALTERNATIVE EVALUATIONS

The following provides an alternative evaluation discussion specific to each
CERCLA criterion. A summary is provided in Table 3.

Ove ~ Protection of Human Healthandt ™~ vironment- ...e 216-B-46
Crib, along with the 216-B-14 through 21€ 19 _...., 0 21€ through
216-B-34 Trenches, the 216-B-43 through 216-B-45 Cribs, the 216-B-47 through
216-B-49 Cribs, the 216-B-52 Trench, the 216-BY-201 Settling Tank, and the 200-E-14
Siphon Tank obtain the most overall protection of human health and the
environment through the implementation of Alternative 4, Capping, because:

¢ The exposure pathway is removed through the placement of the barrier
» Infiltration is reduced, which supports the protection of groundwater under
RAO2






o Intrusion is reduced by the design of the barrier, which would include
intrusion protection layers

¢ Institutional controls provide limitations on use around the barrier

e  Worker risk is reduced. Under Alternatives 3 and 5, workers would be
exposed to a dose of approximately 935 rem for excavation of the 216-B-43
through 216-B-49 Cribs. The capping alternative results in a lower dose
associated only with removal of above ground structures, such as pipes.

Alternative 3, Removal, Treatment, and Disposal, and Alternative 5, Partial
Removal, Treatment, and Disposal with Capping, limit human health,
environmental, and groundwater impacts by removing contaminants and
disposing of them in an on-site engineered facility. However, Alternatives 3 and 5
present unacceptable levels of worker risk associated with exposure to
contaminants and deep excavation activities for sites with high contaminant
concentrations and deep contamination. Alternatives 3 and 5 at these types of sites
also result in large volumes of waste requiring disposal. Meeting PRGs under
Alternative 3 would require removal of soil as deep as 67 m (220 ft). This type of
excavation is difficult, requires workers to be exposed to the high contaminant
concentrations as well as to 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.
Alternative 5 would require removal of the most highly contaminated zones
beneath the waste sites, to depths of 7.6 m (25 ft) or more.

The 200-E-114 Pipeline, however, obtains the most overall protection of human
health and the environment through the implementation of Alternative 3, because
contaminants are removed, treated as appropriate, and disposed of at the on-site
engineered facility. Alternative 2 is protective as well, because contamination is
expected to be minimal with this waste site, which consists of a 2-inch-diameter
steel pipeline, and the existing 2 to 3 m (7- to 10-ft) soil cover and institutional
controls would prevent exposure while contaminants decay to PRG levels, assumed
to be within 150 years.

Alternative 1 is not protective of any of the waste sites, because constituents
remain above the PRGs. All alternatives must provide protection to current
workers based on existing engineering and administrative controls.

Compliance with ARARs - Alternative 1 does not comply with ARARs,
because the waste sites currently exceed the RAOs. Alternative 2 does not comply
with ARARSs for any of the waste sites except the 200-E-114 Pipeline, where
groundwater protection PRGs are not expected to be exceeded and direct exposure
and environmental PRGs are expected to be attained within the 150-year
institutional controls period. ARARs are met for Alternatives 3, 4, and 5.
Alternative 3 meets the ARARs through the removal of all contaminated material.
Alternative 5 meets the ARARs through the removal of the high concentrations of
contaminants at the bottom of the waste sites and the placement of an engineered
barrier to address remaining contaminants. Alternative 4 meets the ARARs using I
an engineered barrier, which eliminates the exposure pathway and limits
infiltration to protect groundwater.

Long-term Effectiveness and Permanence - Alternatives 1 and 2 do not
provide long-term effectiveness or permanence because contaminants are not
remediated and will remain following industrial land use through 2150. The
200-E-114 Pipeline is an exception. For the pipeline, Alternative 2 provides



long-term effectiveness and permanence, because the contaminants are expected to
decay within 150 years. The existing soil cover and institutional controls limit
exposures while the contaminants naturally decay to PRG levels. Groundwater
protection PRGs are assumed to be met at the pipeline. A portion of the pipeline
near the BC Cribs will be removed, which will provide additional information to
confirm the conceptual model at this waste site. Alternative 3 provides the most
long-term effectiveness and permanence, because contaminants above PRGs are
removed from the site and disposed of at a suitable facility. Alternative 4 provides
long-term effectiveness and reliability by reducing exposure using an engineered
barrier while the residual risk of contaminants will decrease to acceptable levels
through natural radioactive decay. Alternative 4 reduces infiltration, which in turn
reduces mobility of the contaminants to the groundwater. Monitoring and
maintenance of the cap augment the effectiveness of Alternative 4. For sites where
transuranic constituents are at concentrations above levels of concern, the cap
design would need to reflect the longevity of these contaminants. The proposed
engineered barrier is designed to provide long-term isolation of the waste sites,
during which time the residual risks will decrease by natural radioactive decay.
Groundwater monitoring will be required to show no further degradation based on
the elevated concentrations of contaminants that pose a threat to the groundwater
(for example, technetium-99 and uranium). Alternative 5 provides long-term
effectiveness and permanence by removing the mass of higher concentration
contaminants and capping the remaining contaminants to protect groundwater.
Short-term Effectiveness - Alternative 1 would be effective for workers in the
short term, because this alternative does not involve any remedial actions.
However, for sites where contamination is found in the 0 to 4.6 m (0 to 15-ft) zone,
human and ecological receptors may not be protected. Historical evidence
indicates that the ecological receptors have played a role in dispersing
contaminants from waste sites in the BC Cribs and Trenches area. Alternatives 2
and 4 would be more effective in the short term than Alternatives 3 and 5,
predominantly because of their lower risk to remediation workers. Alternatives 3
and 5 involve excavating contaminated soil and debris, resulting in significant
short-term worker impacts during excavation, loading, transportation, and disposal
of the materials because of the high concentrations associated with most of these
waste sites. Risks to workers from potential exposure to contar | soil and
fugitive dust would be similar for Alternatives 3 and 5, in that both subject the
workers to the highly contaminated areas at the bottom of the waste sites.
Alternative 3 would present the greatest short-term risk to workers associated with
both the contamination and the excavation activities as deep as 86.9 m (285 ft).
Short-term impacts to vegetation and wildlife are considered minimal for
Alternative 2 because the waste sites would not be disturbed and the existing soil
cover provides protection. Short-term impacts to vegetation and wildlife would be
minimal to moderate for Alternative 4, because the waste site and the borrow sites
used to obtain capping materials would be disturbed. The waste sites have either
limited habitat associated with highly disturbed gravel surfaces, or monoculture
habitats of planted wheatgrass. These latter habitats have shown some real
diversity in recent studies on similar sites, such as the Gable Mountain Pond. The
short-term impacts to vegetation and wildlife could be potentially high for
Alternatives 3 and 5 because of the large volumes of borrow material needed to



backfill the excavations and the timeframes needed to implement these alternatives.
The short-term impacts to vegetation and wildlife could be minimal to moderate
for Alternative 1, depending on the depth to the top of the contamination.

Reduction of Toxicity, Mobility, or Volume Through Treatment - Treatment
is included as an element of Alternative 3, but is not anticipated because
constituents are expected to meet the disposal facility waste acceptance criteria. As
such, reduction in toxicity, mobility, or volume of the contaminants will not be
realized except for natural attenuation. All of the alternatives incorporate natural
attenuation in the form of radiological decay, which ultimately results in reduced
toxicity and volume. Alternatives 3 and 5 provide an additional perceived
reduction because these alternatives 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.

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 a surveillance and monitoring program and are either posted with
signs and/or 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 4 is considered easily implementable. Capping is a
well-known and commonly used remedy for waste sites around the world. A
barrier has been implemented at the Hanford Site, and other types of barriers have
been approved and implemented at other western arid sites. These barriers are
easy to construct and maintain. Alternative 3 is considered very complicated to
implement because of high contamination and the depths of excavation that would
be required. The high contamination levels in the soil at the bottom of some waste
sites would result in dose levels as high as 935 rem? to workers and would require
special techniques and protections to reduce these levels to an acceptable range.
Alternative 3 would require significant downblending of removed soil with less
contaminated soil to meet health and safety requirements and to meet waste
acceptance criteria. This requires a large volume of material to backfill and
generates 5 to 10 times as much waste. Approximately 5.7 m? (7.4 million yd® of
waste would be generated to meet the PRGs. This exceeds the current capacity of
ERDF. In addition, excavation to depths required to meet PRGs would result in
interferences with the existing cap on the 216-B-57 Crib, underground piping, and
utilities. Excavation is not practicable or cost effective at these depths, especially in
light of the contamination levels. The excavation component of Alternative 5 is
similar to Alternative 3 and is considered very difficult and hazardous to
implement.

Cost - Capital costs and operating and maintenance costs are provided in
Table 3. The listed present worth is based on a discount rate of 3.2 percent. The
costs in Table 3 associated with Alternative 3 for the 216-B-46 Crib include full
excavation of the contaminated material. The costs associated with Alternative 4
are for an engineered barrier that provides intrusion protection for potential
inadvertent intruders. The costs associated with Alternative 5 include excavation

? Based on removal and disposal of contamination at the 216-B-43 through 216-B-49 Cribs to meet
PRGs. Other analogous waste sites are assumed to have high dose rates similar to the representative
site 216-B-46 Crib, included in this dose estimate.



| of contaminated soils to a depth of 7.6 m (25 ft) or more, followed by an engineered
trier,

(EFERRED ALTERNATIVES
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-B47 through 216-B-49 Cribs, and the 216-B-52 Trench is
Alternative 4, Capping. This alternative is the most protective of human health,
the environment, the groundwater, and workers.
The preferred alternative for the 216-BY-201 Settling Tank is Alternative 4,
| Capping, because of its proximity to the BY Cribs (216-B-43 through 216-B-49).
The preferred alternative for the 200-E-14 Siphon Tank is also Alternative 4,
I Capping, because of its proximity to the BC Cribs (216-B-14 through 216-B-19
Cribs). Sludge removal is assumed for both tanks.
The preferred alternative for the 200-E-114 Pipeline and the 216-B-51 French
Drain 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 site.
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 these waste sites and is easily implementable with
acceptable worker risk.
The agencies believe that the preferred alternatives are protective of human health
and the environment, comply with ARARs, use permanent solutions, protect
workers, and are cost effective.

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. The
conceptual site model for these sites is presented in Table 1, with further
information provided in  _ rendix B, ..ble B-1.

Based on current conditions, the 216-T-26 Crib exceeds the groundwater
protection PRGs for cyanide, nitrate, nitrite, uranium, technetium-99,
uranium-233/234/238, and plutonium-239. Elevated concentrations are found
throughout the soil column to nearly 60 m (200 ft) below ground surface.

ALTERNATIVE EVALUATIONS

The following provides an alternative evaluation discussion specific to each
CERCLA criterion. A summary is provided in Table 4.

Overall Protection of Human Health and the Environment - The 216-T-26 and
216-T-18 Cribs obtain the most overall protection of human health and the
environment through the implementation of Alternative 4, Capping, because:

| e The exposure pathway is removed through the placement of the barrier
o Infiltration is reduced, which supports the protection of groundwater under
RAO2






e Intrusion is reduced by the design of the barrier, which would include
intrusion protection layers

¢ Institutional controls provide limitations on use around the barrier

o Worker risk is reduced, because the workers would not be exposed to deep
excavations. The worker dose is approximately 0.54 rem associated with the
excavation alternatives (Alternatives 3 and 5).

Alternative 3, Removal, Treatment, and Disposal, and Alternative 5, Partial
Removal, Treatment, and Disposal with Capping, limit human health and
environmental impacts by removing contaminants and disposing of them in an
onsite engineered facility. Alternative 5 provides for protection of remaining
contaminants after excavation by use of an engineered barrier. Both alternatives
result in significant risk to workers because of the high concentrations of
contaminants.

Alternatives 1 and 2 are not protective, as constituents remain above the PRGs.
All alternatives must provide protection to current workers based on existing
engineering and administrative controls.

Compliance with ARARs - Alternatives 1 and 2 do not comply with ARARs,
because the waste sites currently exceed the RAOs. Alternatives 3, 4, and 5 meet
ARARSs for both waste sites. Alternative 3 meets ARARs through the removal of
the contaminated material to meet PRGs. Alternative 4 meets the ARARs by using
an engineered barrier that eliminates the exposure pathway to humans and
ecological receptors and limits infiltration, thereby providing groundwater
protection. Alternative 5 meets ARARs by removing a portion of the contamination
to meet PRGs associated with risks to humans and ecological receptors from direct
exposure and intrusion and by capping remaining contaminants to meet ARARs
associated with groundwater protection.

Long-term Effectiveness and Permanence - Alternatives 1 and 2 do not
provide long-term effectiveness or permanence, because contaminants are not
remediated and will remain following industrial land use through 2150.

Alternative 3 is the most reliable and permanent for the 216-T-26 and 216-T-18
Cribs, because contaminants will be removed above the PRGs, based on the
conceptual site model. Alternative 4 provides reliability by reducing exposure
using an engineered barrier and incorporating intrusion barriers to limit access by
the receptors during the time necess _ for the residual risk of cont  nants to
decrease to acceptable levels through natural radioactive decay (330 years).
Groundwater monitoring will be required to show no further degradation based on
the elevated concentrations of contaminants that could impact groundwater.

Short-term Effectiveness - Alternative 1 would be effective for worker
protection in the short term, because this alternative does not involve any remedial
actions. Because contaminants are located deeper than 4.6 m (15 ft), short-term
risks to the environment are not expected at these sites. Alternatives 2 and 4 would
be more effective in the short term than Alternative 3, predominantly because of
their lower risk to remediation workers. Alternative 3 will involve excavating
contaminated soil and debris, which would create a potential for short-term worker
impacts during excavation and transportation of the materials. Risks to workers
from potential exposure to contaminated soil and fugitive dust would be greater
with Alternative 3 than with Alternative 4. Short-term impacts to vegetation and
wildlife are minimal for Alternatives 1 and 2, minimal to moderate for Alternative 4
because of impacts to borrow areas, and moderate to high for Alternatives 3 and 5
because of impacts to borrow areas and the large areas that would be disturbed to



reach the required excavation depths. These two sites are currently covered by
gravel.

Reduction of Toxicity, Mobility, or Volume Through Treatment - Treatment
is included in Alternatives 3 and 5 but is not anticipated because the constituents
are expected to meet the disposal facility waste acceptance criteria. As such,
reduction in toxicity, mobility, or volume of the contaminants will not be realized.
All the alternatives incorporate natural attenuation in the form of radiological
decay, which ultimately results in reduced toxicity and volume. Alternative 3
provides an additional perceived reduction because this alternative includes 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. The 216-T-18 Crib has been identified as having received a volume
of plutonium sufficient to exceed a concentration of 100 nCi/g. Confirmatory
sampling will likely be required to test the validity of this assumption. If these
concentrations are present at this crib, disposal options would change from ERDF

to the Waste Isolation Pilot Project under Alternatives 3 and 5. Treatment would be

conducted as required to meet waste disposal criteria. Based on existing
information from the 216-B-7A Crib, which received significantly more plutonium
that the 216-T-18 Crib (4,300 grams for 216-B-7A Crib as opposed to 1,800 grams
for 216-T-18 Crib), these concentrations of plutonium and other transuranic
constituents are not anticipated (see DOE/RL-200242 for details on the 216-B-7A
Crib sampling).

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 a surveillance and monitoring program and are posted with signs
and/or 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 is considered very complicated to implement because

of the depths (61 m [200 ft]) of excavation that would be required. Alternative 3
would require significant downblending of removed soil with less contaminated
soil to meet health and safety requirements and to meet waste acceptance criteria.
This requires a large volume of material to backfill and generates 5 to 10 times as
much waste as a normal excavation. Approximately 9,280 m? (12,000 yd3) of waste

would be generated to meet the PRGs In addition, excavation to depths required to

meet PRGs would result in interferences with neighboring facilities, such as other
waste sites (216-T-27 and 216-T-28 Cribs). Excavation is not practicable or cost
effective at these depths, especially in light of the contamination levels. ..ie
excavation component of Alternative 5 is similar to Alternative 3 and is considered
very difficult and hazardous to implement. Alternative 4 is easily implemented. A
barrier has been implemented at the Hanford Site, and other types of barriers have

been regulatory approved and implemented at other western arid sites and are easy

to construction and maintain.

Cost - Capital costs and operating and maintenance costs are provided in
Table 4. The listed present worth is based on a discount rate of 3.2 percent. The
costs in Table 4 that are associated with Alternative 3 for the 216-T-26 Crib include
full excavation of the contaminated material to meet PRGs. The costs in Table 4
that are associated with Alternative 4 are for an engineered barrier that provides
intrusion protection for potential inadvertent intruders. The costs in Table 4 that

|
|
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» associated with Alternative 5 include excavation of contaminated soils to a
pth of 12.2 m (40 ft ) followed by construction of an engineered barrier to protect
maining contaminants in the deeper vadose zone.

EFERRED ALTERNATIVES
The preferred alternative for the 216-T-26 and 216-T-18 Cribs is Alternative 4,
Capping. This alternative is protective of the groundwater, is protective of the
workers, is easily implementable, and is cost effective
" The agencies believe that the preferred alternative is protective of human health
and the environment, complies with ARARs, uses permanent solutions, and is cost
effective.

Representative Waste Site 216-B-5 Injection/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. The conceptual site model for these sites is presented in
Table 1, with further information specific to each waste site provided in
Appendix B, Table B-2.

Contaminants disposed of to the 216-B-5 Injection/Reverse Well were injected
near the water table from 75 to 86.6 m (243 to 284 ft) below ground surface.
Contaminants identifed in the vadose zone above the water table and in the
groundwater include strontium-90, cesium-137, americium-241, and plutonium-
239/240. Because the contaminants are located deep in the vadose zone, direct
exposure risk to human and ecological receptors at the surface is not a concern.
Protection of groundwater is the main concern; however, the contamination is
already in the groundwater. Current data indicate that the contaminants in the
vadose are not continuing to impact the groundwater. For example, the
concentrations in the groundwater are generally decreasing. Geophysical logging
results of wells in the vicinity of the 216-B-5 Injection/Reverse Well do not indicate
that contaminants are moving to the water table. The contaminants associated with
the reverse well generally are not mobile in the environment. Two of the main
contaminants, strontium-90 and cesium-137, have relatively short half-lives, and
concentrations will reduce significantly through time. Other technologies for
addres rdeepcont: nationincludedeey 1  xing, groutinjection, and soil
flushing. Each of these technologies was evaluated in the feasibility study. They
were subsequently screened out based on effectiveness, implementability, and cost.

The 216-T-3 Injection/Reverse Well is expected to have a contaminant
distribution similar to the that of 216-B-5 Reverse Well, but with contaminants
located higher in the vadose zone. The waste was discharged at the 216-T-3
Reverse Well between 32 and 62.2 m (105 and 204 ft) below ground surface,
approximately 5.5 m (18 ft) above the water table.

ALTERNATIVE EVALUATIONS

The following provides an alternative evaluation discussion specific to each
CERCLA criterion. A summary is provided in Table 5.

Overall Protection of Human Health and the Environment - The 216-B-5 and
216-T-3 Injection/Reverse Wells obtain the most overall protection of human health
and the environment through the implementation of Alternative 3, Removal,
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Treatment, and Disposal, because soils contaminated above PRGs would be
removed. Contaminants in the groundwater would not be addressed by this
action, but will be addressed by the 200-BP-5 Groundwater Operable Unit

Alternative 1 is not protective, because constituents remain above the PRGs and
no monitoring would be performed to track contaminant movement or attenuation.
Alternative 2, Maintain Existing Soil Cover, Institutional Controls, and Monitored
Natural Attenuation provides overall protectiveness to the reverse wells by limiting
exposure through institutional controls and by monitoring contaminant movement.
Alternative 2 includes the decommissioning of the reverse wells to WAC 173-160,
“Minimum Standards for Construction and Maintenance of Wells.” Other wells in
the area that are not needed to support monitoring also would be decommissioned,
to eliminate pathways for infiltration through the contaminated vadose zone.
Alternative 4 is not protective because the contaminants are already at the water
table. Alternative 3 is protective of further degradation of the groundwater by
removal of the contaminants in the vadose zone to meet PRGs. Alternative 5 is not
applicable to these waste sites, because the contamination is only found deep in the
vadose zone.

Compliance with ARARs - Alternative 1 does not comply with ARARSs,
because the waste sites currently exceed the RAOs. Alternative 2 does not comply
with ARARSs for the groundwater; therefore, an ARAR waiver would be required.
Treatability testing in the 1990s at the 216-B-5 Injection/Reverse Well showed that
pump-and-treat technologies were not effective for the contaminants in the
groundwater. With the ARAR waiver, Alternative 2 meets the ARARs through the
implementation of institutional controls and monitoring. Similarly, Alternatives 3
and 4 would also require ARAR waivers for the groundwater. Alternative 5 is not
applicable to these waste sites.

Long-term Effectiveness and Permanence - Alternative 1 does not provide
long-term effectiveness or permanence, because contaminants are not remediated
and will remain at the waste sites without monitoring or institutional controls. For
the 216-B-5 and 216-T-3 Injection/Reverse Wells, Alternative 2 provides long-term
effectiveness and permanence associated with the institutional controls and
monitoring. Alternative 3 is the most effective and permanent for protecting the
groundwater from the remaining contaminants in the soil column, because the
contamination would be removed to meet PRGs; however, this alternative ~ not
considered practicable for contaminants at these depths. Alternative 4 would not
provide significant effectiveness or permanence because the contaminants are
already at the water table. Alternative 5 is not applicable to these waste sites.

Short-term Effectiveness - Alternative 1 would be effective in the short term,
because this alternative does not involve any remedial actions, and the
groundwater is not currently used. Alternatives 2 and 4 would be more effective in
the short term than Alternative 3, because of their lower risk to remediation
workers. Alternative 3 involves excavating contaminated soil and debris, creating a
potential for short-term worker impacts during excavation and transportation of
the materials. Risks to workers from potential exposure to contaminated soil and
fugitive dust would be greater with Alternative 3 than with Alternative 4. Short-
term impacts to vegetation and wildlife are minimal for Alternatives 1, 2, and 4,
because the contamination is well below the access depth for these receptors.
Alternative 3 could significantly impact vegetation and wildlife associated with a
large excavation area, a large staging area, and borrow areas for backfill.
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Reduction of Toxicity, Mobility, or Volume Through Treatment - Treatment is '
an element of Alternative 3 but is not anticipated, because constituents are expected
to meet the disposal facility waste acceptance criteria. As such, reduction in
toxicity, mobility, or volume of the contaminants will not be realized. All the
alternatives incorporate natural attenuation in the form of radiological decay, |
which ultimately results in reduced toxicity and volume. Alternative 3 provides an
additional perceived reduction, because this alternative includes 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.

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 a surveillance and monitoring program and are posted with signs
and/or 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 is considered very complicated to implement because
of the depths of excavation that would be required. Worker hazards are increased
as the depth of excavation increases. To reach 67 m (220 ft) below ground surface,
an area of approximately 71,160 m2 (765,630 ft2) would be disturbed. Excavation is
not practicable or cost effective at these depths. Alternative 4 is easily
implemented, but not effective. Alternative 5 is not applicable to these waste sites.

Cost - Capital costs and operaﬁng and maintenance costs are provided in
Table 5. The listed present worth is based on a discount rate of 3.2 percent. The
costs in Table 5 that are associated with Alternative 3 for the 216-B-5
Injection/Reverse Well include full excavation of the contaminated material in the
vadose zone. The costs in Table 5 that are associated with Alternative 4 are for an
engineered barrier that provides infiltration protection. y

PREFERRED ALTERNATIVES
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. This alternative is the most implementable for
the deep contamination found at these sites and provides protection through |
groundwater monitoring,.

The agencies believe that the preferred alternative is protective of human health |

and the environment, complies with ARARs through the use of an ARAR waiver,

and is cost effective.

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:

e ..ie 216-B-7B, 216-B-8, 216-B-9, 216-T-6, 216-T-7, and 216-T-32 Cribs

e The 216-T-5 Trench

¢  The 200-E45 Sampling Shaft

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

¢ Unplanned Release UPR-200-E-7.
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The conceptual site model for these sites is presented in Table 1, with further
nformation specific to each waste site provided in Appendix B, Table B-2.

Based on current conditions, the 216-B-7A Crib exceeds the groundwater
srotection PRGs for cyanide, fluoride, nitrate, technetium-99, uranium, and
strontium-90. The top of the contamination is about 5.5 m (18 ft) below ground
surface; therefore, the 0 to 4.6 m (0 to 15-ft) zone is not associated with human
nealth or ecological risk. The contaminants at the base of the crib (at 18 ft below
ground surface) would exceed PRGs associated with a potential intruder at 150
years. The 216-B-7A Crib, along with the 216-B-7B Crib, is located in close
proximity to and just north of the 241-B Tank Farm. The 216-B-8 Crib and the
200-E-45 Sampling Shaft are located to the north of the 216-B-7A Crib. The 216-T-6
Crib is located next to the 241-B-361 Settling Tank. The 216-B-9 Crib is located
north of the 216-B-5 Injection/Reverse Well. The 216-T-5 Trench and the 216-T-7
and 216-T-32 Cribs are located to the west of the T Tank Farm. Remedial
investigation activities and results for the 216-B-7A Crib are reported in
DOE/RL-2002-42. The crib had concentrations of plutonium-239/240 at 5.8 m
(19 ft) below ground surface of 153,000 pCi/g. Two of the waste sites analogous to
the 216-B-7A Crib may have elevated levels of plutonium and/or other transuranic
constituents. This material was disposed of before 1970. The 216-B-7B, 216-B-8,
216-B-9, 216-T-6, 216-T-7, and 216-T-32 Cribs and the 216-T-5 Trench are assumed to
have contamination in the vadose zone that exceeds groundwater protection PRGs.
In addition, these waste sites are assumed to have concentrations at 150 years that
exceed the 15 mrem/ year standard for potential intruders. Some will also pose
human health risks from direct exposure and ecological risk if their contamination
is above 4.6 m (15 ft) below ground surface. Table B-4 summarizes the depth of
clean fill for all the 200-TW-1, 200-TW-2, and 200-PW-5 Operable Unit waste sites.
The 200-E45 Sampling Shaft is associated with the 216-B-8 Crib. The shaft was
used to sample the contamination levels in the 216-B-8 Crib and later, to test
contaminated pumps. Contaminants are expected to be similar to those for the
216-B-7A Crib, but may not necessarily pose a risk to groundwater. The shaft is
located next to the 216-B-8 Crib and will be addressed as part of the crib.

The contaminants are expected to be the same for the 241-B-361 and 241-T-361
Settling Tanks; however, the contaminant distribution is expected to be much less
for th w. n; dtot € T ; Lo
hold effluents, not to discharge them to the ground. Existing information does not
indicate leaks associated with the tanks. The main risk assc ~ ted with the settling
tanks is the sludge inside, which will be removed as part of the remedial
alternative. Based on the conceptual site model, the groundwater protection PRGs
are assumed to be met at the settling tanks. As previously discussed, 174,129 liters
(46,000 gallons) of sludge remain within the settling tanks.

The contamination at unplanned release UPR-200-E-7 is expected to consist of
the same contaminants as at the 216-B-7A Crib, but much lower levels are expected
because only a fraction of the volume was released at the unplanned release site.
Groundwater protection PRGs are assumed to be met. Human health and
ecological risk from direct exposure are assumed at this site. Contaminants are
expected to meet PRGs within 150 years at the unplanned release.

ALTERNATIVE EVALUATIONS
The following provides an alternative evaluation discussion specific to each
CERCLA criterion. A summary is provided in Table 6.






Overall Protection of Human Health and the Environment - The 216-B-7A
Crib, along with 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; and the 200-E-45 Sampling Shaft obtain the most overall
protection of human health and the environment through the implementation of
Alternative 4, Capping, because:

» The exposure pathway is removed through the placement of the barrier

¢ Infiltration is reduced, which supports the protection of groundwater under

RAO2

¢ Intrusion is reduced by the design of the barrier, which would include

intrusion protection layers

o Institutional controls provide limitations on use around the barrier

o  Worker risk is reduced, because the workers would not be exposed to the

high doses. The approximate worker dose associated with the excavation

alternatives is 6 rem.
Alternative 3, Removal, Treatment, and Disposal, and Alternative 5, Partial
Removal, Treatment, and Disposal with Capping, limit human health,
environmental, and groundwater impacts by removing contaminants and
disposing of them in an on-site engineered facility. However, Alternatives 3 and 5
present unacceptable levels of worker risk associated with exposure to
contaminants and deep excavation activities for sites with high contaminant
concentrations and deep contamination. Alternatives 3 and 5 at these types of sites
also results in large volumes of waste requiring disposal. To remove all
contaminants above PRGs under Alternative 3 would require removal as deep as
67.7 m (222 ft). This type of excavation is difficult, requires workers to be exposed
to the high contaminant concentrations as well as the risks associated with deep
excavations, and would impact neighboring facilities such as the B Tank Farm.
This type of excavation is expensive and creates considerable waste that requires
disposal. Alternative 5 would require removal of the most highly contaminated
zones beneath the waste sites, as deep as 8.5 m (28 ft).

Unplanned release UPR-200-E-7 obtains the most overall protection of human
health and the environment through the implementation of Alternative 3.
Contaminants are removed, treated as appropriate, and disposed of at the on-site
engineered facility.

Alternative 2 generally is not protective, because con mts at the cribs, the
trench, and the sampling shaft pose a threat to groundwater and to potential
intruders that Alternative 2 would not address. However, for sites with less
" contamination, such as the 241-B-361 and 241-T-261 Settling Tanks, Alternative 2
would be protective because the sludge would be removed from the tanks and
remaining contaminants are expected to reach PRGs within 150 years.

Alternative 2 is not considered protective at UPR-200-E-7 because contaminants are
located near the surface, potentially posing an ecological and/or human health risk.

Alternative 1 is not protective of any of the waste sites, because constituents
remain above the PRGs. All alternatives must provide protection to current
workers based on existing engineering and administrative controls.

Compliance with ARARs - Alternative 1 does not comply with ARARSs,
because the waste sites currently exceed the RAOs. Alternative 2 does not comply
with ARAR:s for any of the waste sites except the 241-B-361 and 241-T-361 Settling
Tanks, where groundwater protection PRGs are not expected to be exceeded and
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direct exposure and environmental PRGs are expected to be attained within the
150-year institutional controls period. ARARs are met for Alternatives 3, 4, and 5.
Alternative 3 meets the ARARs through the removal of all contaminated material.
Alternative 5 meets the ARARSs through the removal of the high concentrations of
contaminants at the bottom of the waste sites and the placement of an engineered
barrier to address remaining contaminants. Alternative 4 meets the ARARSs using
an engineered barrier, which eliminates the exposure pathway and limits
infiltration to protect groundwater.

Long-term Effectiveness and Permanence - Alternatives 1 and 2 do not
provide long-term effectiveness or permanence, because contaminants are not
remediated and will remain after the 150-year institutional controls period,
assumed through 2150, with the exception of the 241-B-361 and 241-T-361 Settling
Tanks. The existing soil cover and institutional controls limit exposures while the
contaminants naturally decay to PRG levels. Groundwater protection PRGs are
assumed to be met at the pipeline. Alternative 3 provides the most long-term
effectiveness and permanence because contaminants above PRGs are removed from
the site and disposed of at a suitable facility. Alternative 4 provides long-term
effectiveness and reliability by reducing exposure using an engineered barrier.
During that time, the residual risk of contaminants will decrease to acceptable
levels through natural radioactive decay. Alternative 4 reduces infiltration, which
in turn reduces mobility of the contaminants to the groundwater. Monitoring and
maintenance of the cap augment the effectiveness of Alternative 4. For sites where
transuranic constituents are at concentrations above levels of concern, the cap
design would need to reflect the longevity of these contaminants. The proposed
engineered barrier is designed to provide long-term isolation of the waste sites,
during which time the residual risks will decrease by natural radioactive decay.
Groundwater monitoring will be required to show no further degradation based on
the elevated chemical and radionuclide concentrations that pose a threat to
groundwater. Alternative 5 provides long-term effectiveness and permanence by
removing the mass of higher concentration contaminants and capping the
remaining contaminants to protect groundwater.

Short-term Effectiveness - Alternative 1 would be effective for workers in the
short term, because this alternative does not involve any remedial actions.
However, for sites where contamination is found in the 0 to 4.6 m (0 to 15-ft) zone,
human and ecological receptors may not be protected. Historical evidence
indicates that the ecological receptors have played a role in dispersing
contaminants from waste sites in the BC Cribs and Trenche:  :a. Alternatives 2
and 4 would be more effective in the short term than Alternatives 3 and 5.
Alternatives 2 and 4 have much lower risk to remediation workers than
Alternatives 3 and 5. Alternatives 3 and 5 involve excavating contaminated soil
and debris, which would result in significant short-term worker impacts during
excavation, loading, transportation, and disposal of the materials because of the
high concentrations associated with most of these waste sites. Risks to workers
from potential exposure to contaminated soil and fugitive dust would be similar for
Alternatives 3 and 5, because both subject the workers to the highly contaminated
areas at the bottom of the waste sites. Alternative 3 would present the greatest
short-term risk to workers associated with both the contamination and the
excavation activities to depths up to 67.7 m (222 ft). Short-term impacts to



vegetation and wildlife are considered minimal for Alternative 2, because the waste
sites would not be disturbed and the existing soil cover provides protection.
Short-term impacts to vegetation and wildlife would be minimal to moderate for
Alternative 4, because the waste site and the borrow sites used to obtain capping
materials would be disturbed. The waste sites have either limited habitat
associated with highly disturbed gravel surfaces or monoculture habitats of planted
wheatgrass. These latter habitats have shown some real diversity in recent studies
on similar sites, such as the Gable Mountain Pond. The short-term impacts to
vegetation and wildlife could be potentially high for Alternatives 3 and 5 because
of the large volumes of borrow material needed to backfill the excavations and the
timeframes needed to implement these alternatives. The short-term impacts to
vegetation and wildlife could be minimal to moderate for Alternative 1, depending
on the depth to the top of the contamination.

Reduction of Toxicity, Mobility, or Volume Through