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of this evaluation, the Tri-Parties recommend Alternative 3— Apatite PRB as the
preferred alternative. Under Alternative 3, the apatite PRB would be increased from
its current length of 90 meters (300 feet) to a length between 180 and 270 meters
(600 to 900 feet), and potentially to a length up to 760 meters (2,500 feet) to span the
width of 1 5r-90 plume where concentrations exceed the 8 pCi/L drinking water
MCL. Under Alternative 3, the apatite sequestration technology may be deployed

using wells, infiltration/percolation galleries, and direct injection.

The extended PRB will provide increased protection of the Columbia River by
immobilizing Sr-90 across a broad section of the aquifer. The Sr-90 will remain
bound within the PRB’s apatite matrix where it will naturally decay to
concentrations that reduce the threat to human health and the environment.
Concurrent with construction of the apatite PRB, DOE would decommission the
treatment components of the existing 100-NR-2 pump-and-treat system. Sufficient
information has been obtained to evaluate pump-and-treat technology for the PP
scheduled for TPA Milestone P-015-62-T01.

Sr-90
strontium-90

DOE
U.S. Department of Energy

Flux
A term that describes the mass of contaminant that moves past a boundary per unit time.
Typical  tsinclude kilograms (pounds) per day.

pCi/L

picocuries per liter

MCL

maximum contaminant level

ROD
Record of Decision

Ecology
Washington State Department of Ecology

EPA
u.s. Prc A ey

Tri-Parties
The U.S Department of Energy, the Washington State Department of Ecology, and the
U.S Environmental Protection Agency

PRB

Permeable reactive barrier. An emplacement of reactive materials in the subsurface
designed to intercept a contaminant plume, provide a flow path through a reactive media,
and immobilize or transform the contaminant(s) into environmentally acceptable forms to
attain remediation concentration goals on the downgradient side of the barrier.

Apatite sequestration
An exchange process where Sr-90 substitutes for calcium in the apatite crystal matrix.

PP
Proposed Plan
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The interim remedial action specified in EPA/ROD/R10-99/112 for the
100-OU-NR-1 OU, included the Remove/Dispose option for the non-petroleum
contaminated waste sites and the Remove/Ex-Situ Bioremedia n/Dispose option
for shallow petroleum contaminated waste sites. The plug-in approach is a process
that is proposed for candidate sites identified for additional characterization and/or
remedial action at the 100-NR-1 OU. In the future, the plug-in approach is proposed
for any newly discovered 100-N Area waste site that is similar to sites included in
EPA/ROD/R10-99/112. The plug-in approach benefits the goal of remediating waste
sites in the 100-N Area. 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 study, proposed plan, and
ROD already developed and proven to be successful. The plug-in approach allows
remedial actions to begin much more quickly at a site and without the need for

redundant remedy selection processes.

INTRODUCTION

The DOE has completed its evaluation of additional technologies for treatment of
51-90 present in the aquifer at the 100-N Area of the Hanford Site. Based on these
evaluations, and the information presented in this PP, DOE proposes that
EPA/ROD/R10-99/112 (interim ROD) be amended to include apatite sequestration
to meet the goal of reducing Sr-90 flux to the Columbia River. This PP also is being
published to notify the public that the plug-in approach will be utilized for
including additional waste sites in the interim ROD. This PP i eing issued to fulfill
the public participation requirements under Section 117(a) of the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) and Section
300.430(f)(2) of the National Oil and Hazardous Substances I lution Contingency
Plan (NCP). This PP also fulfills DOE’s policy to consider values under the National
Environmental Policy Act (NEPA) during evaluation of proposed CERCLA

remedial actions.

The Tri-Parties are seeking input from the public including Tribal Nations on
alternatives considered and the preferred alternative recomme¢ led for
implementation in this PP. After considering all public comme s, the Tri-Parties
will select a remedial action alternative and prepare an amendment to the interim
ROD. The Tri-Parties will provide a response to public comments on this PP in the
responsiveness summary included in the interim ROD amendment. This PP will
serve as the only public notice for amendment of the interim ROD to incorporate
apatite sequestration as a S5r-90 treatment technology and to allow the use of the

plug-in approach to include new waste sites that may require remedial action.

The PP provides background information on the 100-NR-1/NR-2 operable units
(OU) and summarizes the CERCLA evaluation process that was used to select

Alternative 3— Apatite PRB as the preferred alternative.
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Interim ROD
Interim remedial action record of decision for the 100-NR-1 an d 100-NR-2 operable units

[ d
TV° CERCLA
Comnrehensive Fnviranmental Response, Compensation, and Liability Act

L4
Ve NCP
Natinnal Qil and Hazardaiis Sihstances Pollution Contingency Plan

V% NEPA

ou
operable unit

Alternative 3 will complement the existing interim remedial actions that are
underway or have already been completed. For the 100-NR-1 OU, these interim
actions include institutional controls (IC), remove/dispose, and remove/treat/
dispose of contaminated soil. For the 100-NR-2 OU, the existing interim actions

include ICs, free-phase hydrocarbon removal, and groundwater monitoring.

The information contained in this PP was prepared using existing information
developed for the 100-N Area. The public is encouraged to review the key
documents identified in the Sidebar and References section of this PP to gain a more
comprehensive understanding of the 100-N Area, and the investigations and interim
remedial actions that have been undertaken. These documents are available in the
Hanford Sits or at the public information repositories

identified in the References section of this PP.

Ecology is the lead regulatory agency for the 100-NR-1/NR-2 OUs and has primary
responsibility for overseeing all remedial action activities to ensure compliance with
applicable requirements. EPA is the support agency. DOE is responsible for
performing all 100-NR-1/NR-2 OU remedial actions.

IC
institutional control

[
T¥?100-NR-1/NR-2 - Key Documents

Pr sed nfor. nt of 100-NR-1/ 2 Interim . n Record of Decisioi )







SITE BACKGROUND AND SUMMARY OF SITE RISKS

The Hanford Site encompasses approximately 1,517 square kilometers (586 square
miles) in the Columbia Basin of south-central Washington State (Figure 3). In 1942,
the area wa:  lected for plutonium production as part of the Manhattan Project
because of the abundant water available from the Columbia River, and the
availability of electricity from the Bonneville and Grand Coulee dams. Originally
designated as the Hanford Works, and later the Hanford Nuclear Reservation, the
Hanford Site occupies parts of four counties (Benton, Franklin, Grant and Adams)
located north of Richland, Washington. In July 1989, the Hanford Site was placed on
the CERCLA National Priorities List (NPL) as four separate NPL sites consisting of
the 100 Area, 200 Area, 300 Area and 1100 Area.

*
Vo NPL

100-N ~ 2o Das e

The 100-N Area is located in the northern part of the Hanford Site along the
Columbia River (Figure 3). Nine plutonium production reactors were built and
operated between 1943 and 1986 in six geographic areas identified as the 100-B/C,
100-K, 100-N, 100-D, 100-H, and 100-F Areas.

The 100-N reactor was constructed between 1958 and 1963. The reactor began
producing plutonium in April 1964 and began generating steam for electricity at the
Washington Public Power Supply System Hanford Generating Plant in 1966. Both
uses of the reactor continued until 1987 when the reactor was shut down for
maintenance, refueling, and safety upgrades. In 1988, DOE placed the reactor in cold
standby. In 1991, DOE issued an order to prepare the 100-N reactor for
decontamination and decommissioning (DOE/RL-97-1047, History of the Plutonium
Production Facilities at the Hanford Site Historic District, 1943-1990).

The 100-N reactor was unique in of a heat-exchai  cooling system to reduce
contaminant discharge to the river environment in comparison with other 100 Area
reactors that used a single-pass cooling water design. The primary coolant
(deionized water) was passed through the reactor multiple times (roughly

100 cycles, based on a 1 percent continuous bleed rate), which resulted in higher
concentrations of some radionuclides in the cooling water compared to Hanford’s

single-pass reactors.
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ERA
expedited response action

Interir  tions were also taken to address soil contamination. As specified in the
100-NR-1 TSD interim ROD, the top 4.6 meters (15 feet) of contaminated soil was
removed at the 116-N-1 and 116-N-3 LWDFs and transported to the Environmental
Restoration Disposal Fac ty (ERDF) located in the Hanford 200 Area for disposal.
Approximately 250,000 tons of material was removed at the 116-N-1 LWDF and
154,578 tons from the 116-N-3 LWDF. This volume of material was estimated to

contain 3,282 curies (Ci) of radionuclide activity.

ERDF
Environmental Restoration Disposal Facility

Ci
Curie

Eighty waste sites in the 100-NR-1 OU were identified in the interim ROD as
requiring interim remedial actions. Cleanup of these waste sites is planned in order

of priority as established by the Tri-parties.

At the shoreline site, rip-rap material was placed over portions of the riverbank
during reactor operations to reduce the potential for human and ecological receptor

contact with contaminated groundwater seeps and springs.

A remove/dispose action has been decided for the source unit waste sites included
in the interim ROD in 1999. At the time of the ERA in 1993 and interim ROD in 1999,
there was insufficient information available to select a final remedy for the 100-NR-2
OU. Therefore, both decision documents required DOE to evaluate other

technologies for Sr-90 treatment.

How tt 100-N A fit withint] o al ra ;y for Hanford cleanup and

site 1

Ap  ary objective for the Hanford Site cleanup mission is protection of the
Columbia River. Given its frequency and magnitude of detection in groundwater at
locations in proximity to the river, Sr-90 interim remedial actions were implemented
to protect aquatic receptors in the river. Interim and final remedial actions that are
fully implemented and optimized to assure their success play an important role in
realizing this objective. Implementation of the preferred alternative identified in this
PP will help achieve the 8 pCi/L drinking water MCL in the hyporheic zone and
river water column by 2016 (Draft TPA Target Date M-016-110-T03), thus providing

increased protection for the Columbia River.
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are important cultural resource sites in the 100-N Area, some of which date back
9,000 years.

During 100-N reactor operations, a groundwater elevation mound approximately
6 meters (20 feet) high formed beneath the 116-N-1 and 116-N-3 LWDFs. This
resulted in steeper hydraulic gradients and increased groundwater flow velocities
toward the river. While the 100-N reactor was operating, riverbank seepage was
pronounced. Following shutdown of the LWDFs, the number of seeps and springs,

and their discharge volume, has decreased.

River stage fluctuations along the 100-N Area shoreline have a significant influence
on Sr-90 flux to the river. These fluctuations, which result from dam operations and
natural seasonal variations, induce groundwater elevation changes in the shoreline
environment. These changes in turn create hydraulic gradient reversals, resulting in
the temporary inland flow of water from the river to the aquifer. The volume of
water associated with the gradient reversals and bank storage is estimated to be an
order of ma.  tude greater than the volume of groundwater flowing as a result of
the natural hydraulic gradient. During high river stage, surface water moves into

the bank and mixes with groundwater.

The zone of mixing generally occurs in an area within tens of meters of the
shoreline. During low river stage, the water drains back into the river and may be
observed as seeps and springs along the riverbank. Seeps, springs, and subsurface
groundwater discharge along the shoreline are the primary pathway for Sr-90 entry

to the Columbia River.
How much and what type of contamination is present?

The Sr-90-contaminated zone resulting from 30 years of wastewater discharge to the
LWDFs includes portions of the vadose zone that were water-saturated during
discharge operations, and the underlying aquifer, which extends from the LWDFs to
the Columbia River (Figure 7). It is estimated (DOE/RL-2005-96) that about 2,997 Ci
of 5r-90 was discharged to the LWDFs. The majority of the 1,500 Ci of Sr-90
remaining in the 100-N Area resides in the vadose zone. An estimated 72 Ci of Sr-90
are sorbed to the a.  fersolids an approxir  ely 0.8 Ci occur in groundwater. In
addition to Sr-90, other contaminants detected in soil include cobalt, cesium, tritium,
petroleum hydrocarbons, and metals. Other contaminants detected in groundwater

include tritium, petroleum hydrocarbons, nitrate, sulfate, manganese, and iron.

The Sr-90 groundwater plume is estimated to be approximately 760 meters
(2,500 feet) wide at the river’s edge (see Figure 7) and extends inland approximately
900 meters (3,000 feet). Concentrations greater than the 8 pCi/L drinking water MCL

currently occur across an estimated 100-hectare (250-acre) sized area.

Because Sr-90 has a much greater affinity for soil and aquifer solids, its rate of
transport in groundwater to the river is much slower than the actual groundwater
flow rate. The relative velocity of Sr-90 to groundwater is approximately 1:100.

Under current conditions, the estimated annual Sr-90 flux to the river from the

Proposed Plan tor Amendment ot 100-NR-1/NR-2 Interim Action Record of Decisiol 15




100-N Areais 0.1 Ci per year. This compares to an annual flux of about 7 Ci per year
that pass through the Hanford Reach (PNL-7346, Hanford Site Environmental Report
for Calendar Year 1989) as a result of atmospheric deposition wi  in the Columbia

River basin and its tributaries.

Most of the 5r-90 remaining in the soil and groundwater is not expected to reach the
Columbia River. It will naturally decay before it reaches the river. With a half-life of
28.6 years, it will take approximately 300 years for the 72.8 Ci of Sr-90 present in the
aquifer at the 100-N Area to decay to concentrations less than the 8 pCi/L drinking
water MCL.

F ‘SULTS OF THE QUALITATI\ | RI§ [ ASSESSMENT
As described ir  'OE/RL-91-40, Hanford Past-Practice Strategy, interim remedial

actions for source and groundwater OUs were designed to address threats posing a
near-term risk to public health and the environment. The 100-NR-1/NR-2 QU
interim remedial actions were implemented to reduce the likel ood of exposure to
Sr-90, and to reduce the flux of S5r-90 to the Columbia River.

Qualitative Ri  Assessments (QRA) were conducted during the LFIs to support
interim action decision making and to identify high-priority sites for interim
remedial action. The QRAs evaluated risk for a predefined set of human and
environmental exposure scenarios. If the estimated risk exceeded certain  resholds,
interim remedial actions were considered necessary to protect human health and the
environment. The QRAs were not intended to substitute for the baseline risk
assessment that will be conducted in association with determining final remedial
actions for the 100-N Area.

QRA

Qualitative Risk Assessment

Surnmary of Hum.n ealn Risk ALsess: e .

The human health QRA for 100-NR-1 (BHI-00054, Qualitative Risk Assessment for the
100-NR-1 Operable Unity and the 100-NR-2 (I 1-00055, Qualitative Risk Assessment for
the 100-NR-2 Operable Unit) OUs determined that:

¢ Groundwater ingestion is the primary human health exposure pathway,

even though groundwater is not currently being used.
¢ 5r-90 accounts for a majority of the potential health ri

Sr )is a contaminant of concern requiring remediation.

Summary of the Ecological Risk Assessment
The initial ecological QRA (BHI-00055, Qualitative Risk Assessment for the 100-NR-2
Operable Unit) conducted during the LFI focused on the hypothetical effects of

contaminants on selected aquatico  nisms in or near the Columbia River. The
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scope of this evaluation was limited; therefore, the interim ROD included a
provision for a more thorough evaluation of 5r-90 impacts to ecological receptors in

the shoreline area.

DOE; -2006-26, Aquatic and Riparian Receptor Impact Information for the 100-NR-2
Groundwater Operable Unit, determined that Sr-90 concentrations were elevated in
Asiatic clams in the 100-N Area relative to the Vernita reference area. However, the
estimated radiological dose for all biota evaluated were well below U.S. and
international thresholds. Additionally, there was little indication of adverse effects

from Sr-90 in the health status indicators surveyed during these sampling efforts.

REMEDIAL ACTION OBJECTIVES

The nedial action objectives (RAO) specific to groundwater and surface water
protection for the 100-NR-1/NR-2 OU described in the interim ROD included:

1. Protect the unconfined aquifer from adverse impacts by: 1) reducing
concentrations of radioactive and nonradioactive contaminants present in all
portions of the soil column that could migrate to the unconfined aquifer, or
2) reducing contan  ant transport within the soil column. Contaminant levels
will be reduced so concentrations reaching the unconfined aquifer do not
exceed MCLs promulgated under the federal Safe Drinking Water Act or the
State of Washington's Drinking Water Standards, or [1996 version of] Model
Toxics Control Act (MTCA) Method B levels [Method A for total petroleum
hydrocarbons], whichever is lower. The location and measurement of the
point of compliance will be defined in the Remedial Design Report/Remedial
Action Work Plan. Monitoring for compliance will be performed at the

defined point.

2. Protect the Columbia River from adverse impacts from the 100-NR-2
groundwater so that designated beneficial uses of the Columbia River are
maintained. Protect associated potential human and ecological receptors using
the river from exposure to Sr-90 present in the unconfined aquifer. Protection
will be achieved by limiting exposure pathways, reducing or removing 5r-90

li _ zroundv mo it, or iwcing Sr-90 con o o

in the unconfined aquifer.

3. Protect the unconfined aquifer by implementing remedial actions that reduce

concentrations of Sr-90 present in the unconfined aquifer.

4. Obtain information to evaluate technologies for 5r-90 removal and evaluate

ecological receptor impacts from contaminated groundwater.

5. Prevent destruction of sensitive wildlife habitat. Minimize the disruption of
cultural resources and wildlife habitat in general and prevent adverse impacts

to cultural resources and threatened or endangered species.

The above RAOs were used for the development and evaluation of the remedial
action alternatives described in subsequent sections of this PP. The actions described
in this PP address RAOs 2, 4, and 5
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S| MMARY OF ALTERNATIVES

Asre dred by the interim ROD, DOE condu :d a comprehensive review of Sr-90
treatment technologies to complement the existing interim remedial actions.

This review was commissioned under DOE’s Innovative Treatment and
Remediation Demonstration (ITRD) program and culminated with the Hanford
100-N Area Remediation Options Evaluation Summary Report in November 2001. Based
on the evaluation presented in this document, the Technical Advisory Group
recommended that monitored natural attenuation (MNA), soil flushing,
phytoremediation, stabilization by phosphate injection, impermeable barriers (sheet
pile and cryogenic), and treatment barriers (clinoptilolite) be evaluated further for

Sr-90 remediation.

Subsequent evaluations and field trials led to the elimination of soil flushing
and sheet pile barriers as viable technologies for the 100-NR-2 OU. Based on the
findings presented in the Letter Report, Evaluation of Strontium-90 Treatment
Technologies for the 100-NR-2 Groundwater Operable Unit, the following remedial
action alternatives were assembled for evaluation in this PP: No Action,
Alternative 1—Institutional Controls and Monitored Natural Attenuation,
Alternative 2—Impermeable Barrier, and Alternative 3— Apatite Permeable

Reactive Barrier.

ITRD
Innovative Treatment and Remediation Demonstration Program

MNA
monitored natural attenuation

No Action Altgynative

The no action alternative represents a scenario where no restrictions, controls, or
active remedial actions are applied to a site. Under this alternative, the flux of Sr-90
to the Columbia River would not be reduced and Sr-90 concentrations in

gr.  dwater would nain above the 8 pCi/L drinking water MCL for about

300 years. Strontium-90 concentrations in the hyporheic zone may also exceed

8 pCi/L, but concentrations within the river water column are expected to be less

because of the mixing that occurs in the river.

The no action alternative was developed per NCP requirements
(40 CFR 300.430(e)(6)), and was previously rejected in the interim ROD as not
meeting CERCLA requirements. This alternative is not evaluated further in this PP

because the need for remedial action is not being questioned.

Alternative 1—Institutional Controis and Monitored Natural Attenuation
This alternative consists of maintaining existing ICs for the 100-N Area while relying
on MNA to reduce Sr-90 concentrations to protective levels. The existing ICs include

entry restrictions (security), escort and badging of site visitors, excavation permits,
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It is assumed that the impermeable barrier would be installed from ground surface
to a depth of 9.1 meters (30 feet) below ground surface (bgs) to prevent
groundwater flow over the top of the barrier as a result of the groundwater

elevation mound that will form upgradient.

This alternative would also require that the existing ICs, and rip-rap cover along the
riverbank, be maintained until radioactive decay reduces Sr-90 concentrations to

protective levels.

bgs
below ground surface

Alternative 3 -Apatite FPanmeaise Pozety s ar o

Permeable reactive barriers are subsurface treatment zones that immobilize or
transform target contaminants as they are transported by natural groundwater flow
through a reactive media. Under this alternative, apatite-forming minerals are
injected into the subsurface in a liquid or pre-formed powder. The reactive media,
apatite, is a natural calcium phosphate mineral occurring in the earth’s crust as
phosphate rock, and is a primary component in the teeth and bones of animals.

The apatite PRB would remove Sr-90 from vadose zone soil, aquifer solids, and
groundwater by sequestering the strontium into the apatite’s molecular structure via

calcium substitution.

This innovative technology has been under evaluation in the laboratory and in the
field at the 100-N Area since 2005. In 2006, a pilot study was implemented using a
low-concentration, apatite-forming solution that was injected into 10 wells to create
a 90-meter (300-foot) reactive barrier (PNNL- 17429, 100-NR-2 Apatite Treatability
Test: Low-Concentration Calcium-Citrate-Phosphate Solution Injection for In Situ
Strontium-90 Immobilization) in the aquifer. This was followed in 2008 by
high-concentration injections to increase apal :emplacement and provide for
long-term Sr-90 treatment. The proposed apa e PRB would be extended to the
northeast and southwest from the existii  barrier ~ shown on Figure 8.

A cross-sectional depiction of the apatite PRB is shown on Figure 9.
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5. Cost—includes estimated capital and annual operations and maintenance costs, as well
as net present value cost. Cost estimates are expected to be accurate within a range of
+50 to-30 percent.

Modifying Criteria

1. aport Agency Acceptance—considers whether the support agency (EPA or Ecology)
agrees with DOE’s analyses and preferred alternative recommendation presented in the
PP.

2. Community Acceptance—considers whether the local community agrees with DOE and
the lead agency’s analyses and preferred alternative recommendation presented in
the PP.

“'/ALUATION OF ALTERNATIVES

The detailed and comparative evaluation of alternatives is generally performed in a
feasibility study, and from the feasibility study a PP is prepared to identify the
preferred alternative. Although a feasibility study was not specifically prepared to
support this PP, a large body of existing information, including that presented in
DOE/RL-95-111, Corrective Measures Study for the 100-NR-1 and 100-NR-2 Operable

Units, supports the alternative development and evaluation presented in this PP.

Based on existing information and the evaluation presented in this PP,
Alternative 3— Apatite PRB has been identified as the preferred alternative for S5r-90
interim remedial action at the 100-NR-1/NR-2 OU.

Alternative 3 performs best among the three alternatives considered. The Tri-Parties
concur with the preferred alternative. Community acceptance will be evaluated in
the responsiveness summary of the interim ROD amendment following receipt of

public comments on this PP.

The following summarizes the comparative evaluation of alternatives that was used

to identify the preferred alternative.

Overall Protection of Human Health and the Environment. Institutional controls
established previously under the interim ROD protect human health. Therefore,
because all three alternatives maintain these ICs, all three alternatives protect

h n health.

Alternative 3 provides the highest degree of protection for the environment among
the three ¢ rnatives considered because Sr-90 is intercepted, removed from
groundwater, and immobilized within the apatite crystal matrix, thereby reducing
5r-90 flux to the river. Depending on the form of apatite used, Sr-90 concentrations
may remain elevated in the area between the PRB and the river for a period of time.
Un-reacted liquid apatite-forming minerals could also migrate into the river. Water
quality effects, if any, are known to be short-lived. Periodic groundwater monitoring

would be performed to confirm the apatite PRB’s effectiveness.

Under Alternative 2, 5r-90 concentrations in the area between the impermeable

barrier and the river may remain elevated for a period of time. Periodic
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work, and managing investigation derived waste, may be exposed to hazardous
substances. However, this risk is minimized through adherence to existing
construction health and safety protocols. Because Alternative 1 does not employ
active measures, remedial action workers have much less potential for contaminant
exposure. The timeframe required to achieve the S5r-90 surface water quality PRG is
expected - be the shortest for Alternative 3, followed by Alternative 2. The
groundwater quality PRG for 5r-90 under all  ree alternatives will not be achieved
throughout the 100-NR-2 OU for up to 300 years.

Implementability. All three alternatives are implementable. However, Alternative 2
and Alternative 3 pose some technical challenges arising from the large volume of
bentonite grout and apatite-forming minerals 1at have to be injected along a 180- to
760-meter (600- to 2,500-foot) long section of the river shoreline. Successful

implementation may require additional injections at one or more locations.

Cost. Estimated design, construction, and operation and maintenance costs were
developed for each of the three alternatives. ( eration and maintenance costs were
estimated based on a 300-year timeframe, which corresponds to the time required
before groundwater protection ARARs are achieved throughout the 100-NR-2 OU.
The estimated net present value costs for the three alternatives are summarized in
Table 2. Table 3 provides a comparison of the total capital, operations and

maintenance, non-discounted, and net present value costs for the three alternatives.

The total estimated net present value cost is $1.8 million for Alternative 1 —ICs and
MNA, $14.4 million for Alternative 2—Impermeable Barrier, and $12.7 million for
Alternative 3— Apatite PRB. The total estimated net present value cost for
Alternative 3 provides for extension of the existing apatite PRB to a total length of
270 meters (900 feet). Extension of the barrier to a length of up to 760 meters

(2,500 feet) would incur proportionately higher costs.

The cost estimates presented in this PP are based on the best available information
regarding the anticipated scope of each remedial alternative. Changes in the scope
of the selected remedial alternative identified in the amended interim ROD are
likely to occur as a result of new information obtained during remedial design and
construction. This is an order-of-magnitude cost estimate that is expected to be

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

PREFERRED ALTERNATIVE

The comparative evaluation of alternatives presented in this PP (Table 2) indicates
that Alternative 3— Apatite PRB performs best among the three alternatives
considered relative to the CERCLA evaluation criteria. Based on information
available at this time, the Tri-Parties believe the preferred alternative would be
cost-effective, and would use permanent solutions and alternative treatment
technologies to the maximum extent practicable. Because the preferred alternative
would treat 5r-90 contaminated aquifer solids and groundwater, it meets the
statutory preference for treatment as a principal element. The regulatory agencies

concur with the preferred alternative recommended in this PP.
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