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Executive Summary

Protection of Hanford’s groundwater requires an
aggressive plan to limit and control the migration of
contaminants already in the soil and the groundwater.
The U.S. Department of Energy (DOE), through its pri-
mary management contractor, Fluor Hanford, Inc.
(FHI), has developed a plan in consultation with the
U.S. Environmental Protection Agency (EPA) and the
Washington State Department of Ecology (Ecology) to
accelerate cleanup, which will return groundwater to
its beneficial use where practicable or will at least
prevent further degradation.

As a regulatory and policy objective in both the
RCRA and CERCLA programs, “EPA expects to
return usable ground waters to their beneficial uses
wherever practicable, within a time frame that is
reasonable given the particular circumstances of
the site. When restoration of ground water to

beneficial uses is not practicable, EPA expects to
prevent further migration of the plume, prevent
exposure to the contaminated ground water, and
evaluate further risk reduction.”

—40 CFR 300.430(a)(1)(iii)(F)

The previous baseline shows remediation beginning
in 2008 and extending to 2024. However, the new
accelerated schedules illustrated in this document show

that the baseline will begin in 2004 and be completed
by 2012. Specific results that can be expected using
this accelerated plan for cleanup include the following:

1.

Remediate High-Risk Waste Sites — Clean up waste
sites that pose the highest risk to groundwater
(completed in 2011 instead 2024); see Sec-
tion 2.1.1 and Appendix, Schedules A.2, A.3,
and A.4.

. Shrink the Contaminated Area - Reduce the

contaminated surface area so it can be released
for other purposes (completed in 2009 instead
of 2024); see Section 2.1.2 and Appendix,
Schedule A.5.

Reduce Recharge - Reduce the transport of
contaminants to groundwater from natural and
artificial recharge (completed in 2012 instead of
2024); see Section 2.1.3 and Appendix,
Schedule A.6.

Remediate Groundwater — Implement final
remedial actions at pump-and-reat sites (completed
in 2006 instead of 2016); see Section 2.2 and
Appendix, Schedule A.7.

. Monitor Groundwater - Determine the

groundwater monitoring needs for long-term
stewardship of the Central Plateau and evaluate
new technologies that may be more effective; see

Section 2.3 and Appendix, Schedule A.8.
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Plans to deal with waste sites in close proximity to
the tank farms require further work and will depend
greatly on the strategy employed to close the tanks.
The regions selected for completion by 2012 avoid
those areas immediately adjacent to tank farms until
an integrated approach to waste site remediation and
tank closure can be developed.

Area Closure Strategy

Layered across these activities fo clean up and protect
groundwater is an area closure concept. This approach
entails the complete clean up of all facilities within a
region around any given operable unit or similar
cleanup site. The main features include the following:

e Clean up all facilities within a region and the asso-
ciated waste sites that represent several operable
units.

* Have parallel cleanup operations rather than
sequential.

e Apply what DOE learns from the low-risk sites to
high-risk sites.

* Complete cleanup or move to long-term stewardship.

To prevent further groundwater degradation, restore
maijor portions of the groundwater beneath the Hanford
Site, and move more rapidly to final remediation and
long-term stewardship, the accelerated FHI approach
to groundwater cleanup focuses on the following areas:

* 100 and 300 Areas — move from interim actions
to final decisions for groundwater in coordination
with the cleanup actions under the River Corridor
contractor.

-
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* Central Plateau — reach final decisions by using
ongoing characterization, monitoring, and assess-
ment activities to develop and implement early
actions fo protect and restore groundwater outside
the Core Zone.

The approach for implementing early actions within
the Central Plateau is on an area-by-area basis (Fig-
ure S.1). When performed on an area basis, these
coordinated efforts to control sources, implement reme-
dial actions, and assess and monitor impact will place
major portions of the Central Plateau into long-term
stewardship monitoring starting in 2006.

Under this accelerated plan, the following actions
will be completed by FHI by the end of FY 2006:

e Remediate 54 waste sites.

* Decommission 420 high-risk wells.

* Complete four records-of-decision for waste
site remediation.

e Complete integrated monitoring system (at least
59 new wells).

* Develop final groundwater remedial actions for
200-UP-1, 100-HR-H, and 100-NR-2 areas.

* Complete water line and infrastructure upgrades
to reduce recharge.

Program Management

To effectively manage the Groundwater Protection
Program, FHI created an integrated organization
(see Section 3). The groundwater protection work is
organized around key functional areas, allowing major
portions of the work to be centralized for the entire

Timeline to Shrink the Contaminated Area
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Hanford Site. Managing the work in an integrated

manner accelerates cleanup and makes it more effi-
cient by coordinating projects, avoiding duplico-

tion, and assuring consistent decisions (see Appendix,

nations. The range of information resources and public
involvement opportunities provided by the Ground-
water Protection Program is outlined in Section 4 and
includes the Hanford Advisory Board, monthly open

Schedule A.13). meetings, regulatory meetings, information sessions,
work groups, and technical reports. The program main-
tains a web site to assure that information is easily

Communications accessible (http://www.hanford.gov/cp/gpp/).

Key to the success of cleanup at the Hanford Site is
involving and communicating with the public and tribal

This accelerated plan shows how DOE/RL will
meet the requirements of DOE Order 435.1 to
protect and remediate groundwater. Actions are
consistent with the Tri-Party Agreement and appli-
cable Washington State and federal regulations.
It supercedes the Hanford Site Ground Water
Protection Management Plan (DOE/RL-89-12)
issued in 1995 and the Management and Inte-
gration of Hanford Site Groundwater and Vadose
Zone Activities (DOE/RL-98-03) issued in 1998.
This plan also contains the implementing actions
to comply with the guidance issued by EPA in
Methods for Monitoring Pump-and-Treat Perform-
ance (EPA/600/R-94/123). This accelerated
plan provides a sound technical basis for com-

pleting groundwater protective actions at the
Hanford Site.

Timeline to Reduce Natural and Artificial Recharge Bstoririsalen 2024
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Figure S.1. Area closure approach to Central Plateau remediation.
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1.0 Introduction

In FY 2002, the U.S. Department of Energy (DOE)
created a plan to transform and accelerate cleanup of
the Hanford Site. The previous baseline required too
much time, unrealistic levels of funding, and delayed
the reduction of risk.

DOE is accelerating cleanup of groundwater
on the Hanford Site from the original date of 2024
to 2012, and possibly sooner, by making more

aggressive assumptions, changing the technical
strategy and management approach, and investing
in science and technology.

This accelerated plan draws on the recommendations
resulting from DOE’s Environmental Management
review conducted early in 2002 and on the ideas that
emerged from the year long DOE, regulator, and con-
tractor Cleanup, Constraints, and Challenges Team
process including acceleration of groundwater protec-
tion actions.

On March 5, 2002, DOE signed a letter of intent
with the Washington State Department of Ecology
(Ecology) and the U.S. Environmental Protection
Agency (EPA) to cooperatively develop approaches to
accelerate site cleanup. The Performance Management
Plan for the Accelerated Cleanup of the Hanford Site
(DOE/RL-2002-47) fulfills the commitments contained
in that letter. On June 28, 2002, Ecology, EPA, and
the Oregon State Office of Energy sent a letter to DOE's
Assistant Secretary, Jessie Roberson, expressing sup-
port for a final plan that incorporates the work of the
Cleanup, Constraints, and Challenges Team into the
strategic initiatives.

The performance management plan (DOE/RL-
2002-47) demonstrates a true partnership between
DOE and the regulators to accelerate cleanup. In it,
six strategic initiatives (Figure 1.1) are defined that
require additional nearterm investments to put DOE

in position to end the environmental management
mission at the Hanford Site by 2035. In each case,
these initiatives identify work required by the Hanford
Federal Facility Agreement and Consent Order
(Tri-Party Agreement; Ecology et al. 1998) and invest
additional resources in those projects to achieve early
completion. Acceleration of Hanford’s Groundwater
Protection Program is specifically addressed in
Initiative 6. Each of the other five initiatives is driven
largely by the need to protect Hanford’s groundwater,
which is the primary pathway for contaminants to reach
the Columbia River from the Hanford Site.

The fundamental goal of DOE’s Groundwater
Protection Program is to protect human health and

the environment from Hanford contamination. The
program is a key piece of DOE's overall Hanford
cleanup strategy.

Initiative 1 —
Accelerate

Initiative 2 -
Accelerate
Tank Waste
Retrieval,
reatment &
Glosir

Initiative 5
Accelerate
Central
Plateau
leanup

Initiative 6 —
Accelerate
Groundwater
Cleanup and
Protection

Initiative 4 —
Accelerate
Waste

Disposal

Figure 1.1. Strategic initiatives to accelerate cleanup
of the Hanford Site.
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1.1 Purpose

The purpose of this document is to articulate FHI's
accelerated cleanup and protection of Hanford's
groundwater and associated ecosystems including the
vadose zone soil, the riparian zone where groundwater
discharges into the Columbia River, and the Columbia
River itself.

Hanford groundwater protection, remediation, and
monitoring actions are guided by both federal and
Washington State regulations. The primary require-
ments are contained in the Resource Conservation and
Recovery Act (RCRA), Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA)
implemented in accordance with the provisions of the
Tri-Party Agreement (Ecology et al. 1998), and the
Atomic Energy Act of 1954. DOE, in conjunction with
the regulators, developed a regulatory strategy for the
groundwater protection efforts at Hanford. This effort
was summarized in the draft Hanford Site Groundwater
Strategy (DOE/RL-2002-59) by the Tri-Parties.

Where We’ve Been

Where We Are

-

The draft Hanford Site Groundwater Strategy
(DOE/RL-2002-59) focuses primarily on the regulatory
requirements and policy for the protection, remedio-
tion, and monitoring of Hanford groundwater and for
communicating these policy-level agreements, plans,
progress, and results with tribal nations, stakeholders,
and the public. This plan activates those policies and
the commitments in the Tri-Party Agreement (Ecology
et al. 1998), moving from investigation to remediation
and closure or post-closure care and long-term
stewardship.

To move to a final conclusion for groundwater, FHI
will investigate characterization, assessment, and
technology needs and aggressively seek and imple-
ment remedial alternatives, protective measures,
and closure approaches (Figure 1.2). DOE and the
regulators have developed a framework for how risk
assessments will be performed to guide remedial
decisions. This framework and the subsequent actions
described in this plan represent the necessary steps to
complete the tasks described within the Performance

Management Plan for the Accelerated Cleanup of the
Hanford Site (DOE/RL-2002-47).

Accelerated Actions Final Status

Investigation
; Phase

+ Characterization
¢ Assessment

¥ Science & Technology

+ Source Term Remediation
+ Plume Remediation

Remediation

Long-Term

Phase Monitoring

1990 1995 2003

, » Time
2009 2024 *Not to scale

Figure 1.2. Implementation phases of groundwater protection.
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The values and policies
in the C3T sﬂmregy drive
the accelerated plan.

Hanford Site Groundwater
Strategy

Protection, Monitoring, and Remediation

DOE/RL Groundwater
Communication Protection
Plan Planning

Central Plateau
Area Closure
Strategy

Program Management
Plan for Tank
Farm Closure

I Documents in Preparation

Figure 1.3. The above illustration shows some of the documents that this accelerated plan relies on for guidance.

This integrated management plan to accelerate
groundwater cleanup (Figure 1.3) is closely linked to
the draft Hanford Site Groundwater Strategy (DOE/
RL-2002-59), the annual site-wide groundwater moni-
toring report (Hartman et al. 2002), the environmental
report (Poston et al. 2002), and the River Corridor
cleanup strategy (DOE/RL-2002-54). Actions will be
implemented through the remedial action work plans
that have been developed (e.g., DOE/RL-97-36) and
the 200 Area remedial investigation (DOE/RL-98-28).
Other documents that will serve to guide this plan as it
progresses include such things as the Central Plateau
closure strategy, the program management plan for
tank farm closure, groundwater protection planning,
and DOE/RL's communication plan; all these docu-
ments are under preparation.

1.2 Responsibility

There are currently four prime contractors with a role
in the protection and remediation of groundwater at
the Hanford Site: the River Corridor contractor, the
Central Plateau contractor, the tank farm operations
contractor, and Pacific Northwest National Laboratory.
The Central Plateau contractor (FHI) has the overall
responsibility of integrating the groundwater protection
activities. The objective of the first three contractors is
to complete cleanup actions to support shrinking the
size of the Hanford Site to the Core Zone by 2012
and complete DOE’s Environmental Management
mission by 2035 or sooner. The Pacific Northwest
National Laboratory is responsible for science and
technology as well as monitoring the groundwater. The
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risk framework, which has been adopted by DOE and
their regulators, provides the basis for establishing the
Central Plateau Core Zone.

1.3 History

The legacy of 50 years of defense production lingers
below the surface of the Hanford Site (Figure 1.4).
According to estimates, 1.7 trillion liters (450 billion
gallons) of liquid waste, some containing radionuclides
and hazardous chemicals, have been released to the
ground on the Hanford Site since 1944. Much of this
contamination remains above the water table, but some
reached groundwater.

The major chemical contaminants present in Hanford
groundwater include carbon tetrachloride, chromium,
and nitrate. Major radioactive contaminants include
iodine-129, strontium-20, technetium-99, tritium, and
uranium. Figure 1.5 illustrates the extent of the contam-
inant plumes at the Hanford Site.

Underground

Storage

Tanks

There are 177 tanks at
Hanford storing more

than 53 million gallons of
high and low-level waste.
Sixty-seven single-shell

tanks are known or suspected
to have leaked. It is

Pits, Trenches
& Landfills

Solid and liquid wastes in

barrels were buried in estimated that past releases

pits, trenches, or unlined leive armainied Iosabsin
landfills. As the containers 1 ii1ion gallons.

break down contaminants

Reverse Wells

Also known as injection
We”S, reverse WE”S
served as disposal areas
for liquid contaminants by
pumping them directly

back info the soil.

piser / &~
VY A e
- S

As a result of the past disposal practices, over
207 square kilometers (80 square miles) of
Hanford’s groundwater has contaminant levels
greater than federal and state drinking water
standards. Hanford groundwater is not a primary
source of drinking water, but it flows into the
Columbia River, which is a major drinking water
source.

However, Hanford groundwater does not impact
the water quality of the Columbia River. The
Washington State Department of Ecology and the
U.S. Geological Survey both gave the Columbia
River the highest rating for water quality — Class A,
meaning “Excellent” — from the Grand Coulee
Dam to the Washington/Oregon border. A Class
A rating means that the Columbia River is suitable
for all types of water supplies, fish and shellfish
habitat, wildlife habitat, human recreational
activities, and commerce and navigation. Drink-
ing water downstream of Hanford meets all regulo-
tory drinking water standards.

Cribs, Ponds,
Trenches

& French Drains
Cooling and waste water
was directed to storage
cribs, ponds, trenches, or
French drains (perforated
pipes allowed liquid to
release into rock-lined

soilcovered trenches). Plant Waste

Discharge

Some facilities at Hanford

K disposed of waste directly

to the soil outside the facility.

Columbia

Receptors 5
P River

Water

Vadose Zone

Groundwater/
Aquifer

Figure 1.4. Sources of Hanford groundwater contamination.
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During the defense production era, the vast quantities
of liquid discharged to the soil resulted in a “mounding”
of the groundwater in and around the 200 Areas.
Since the discharge of liquid waste ceased in the mid-
1990s, these mounds have diminished, which has
slowed the release of contaminants to the ground-
water and lengthened travel time to the Columbia River.

1.4 Current Operations

The goal of current operations at the Hanford Site is
to minimize adverse impact fo existing groundwater
plumes, protect the Columbia River, and restore
groundwater beneath the Hanford Site. Liquid waste

Groundwater Protection Actions

In addition to remediation, a key to protecting
the Columbia River is to stop the flow of contam-
inants info Hanford’s groundwater. This includes
assuring no new contaminants are introduced and
removing existing contaminants or the mech-
anisms that could drive contaminants into the
groundwater. In addition fo the active remediation
measures, other sitewide actions to protect
groundwater include:

* Stopping unpermitted discharge of liquids
to the soil — completed in 1995.

Completing cleanup of the 1100 Area and
the North Slope and deleting them from the
National Priorities List (first such deletion in
the DOE complex) — completed in 1996 and
1998, respectively.

Removing contaminated soil from the river
corridor — 3.2 million tons removed fo date.

Moving spent nuclear fuel away from two
aging storage basins along the Columbia
River — 15 million curies removed to date.

Transferring liquid waste from underground
single-shell tanks — to be completed in 2004.
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Figure 1.5. Distribution of major radionuclides and
hazardous chemicals in groundwater at concentrations
above maximum contaminant levels or drinking water
standards, fiscal year 2001.

generated from operations throughout the site is treated
to comply with the appropriate standards and routed
to locations for discharge that limit the impact on
existing groundwater contaminant plumes. Work
continues to remove liquids remaining in single-shell
waste tanks to eliminate the potential for future leaks
from these structures.

Five active pump-and-reat operations are presently
containing existing plumes, reducing the mass of
contaminants in the groundwater, and protecting sensi-
tive aquatic species in the Columbia River (Figure 1.6;
Table 1.1). The primary contaminants addressed
through these actions are carbon tetrachloride,
chromium, strontium-90, technetium-99, and uranium.
In addition to these systems, a technique called in situ
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Figure 1.6. Hanford’s ongoing groundwater remediation actions.

redox manipulation reduces toxicity and immobilizes
chromium. A soil-vapor extraction system intercepts
carbon tetrachloride in the soil column before reaching
the groundwater (see Figure 1.4).

There are approximately 207 square kilometers
(80 square miles) of contaminant plumes affecting
groundwater quality within the Hanford Site. The largest
of these is the tritium plume, a dilute plume covering
181 square kilometers (70 square miles). Because of
the dilute nature of the plume and the short halfife
(12.3 years) of tritium, this plume is expected to
attenuate naturally through radioactive decay. The
Tri-Party Agreement (Ecology et al. 1998) provides the
regulatory basis to protect, preserve, and where possi-
ble, restore Hanford groundwater. Table 1.2 provides
a summary of the major milestones that directly support
groundwater protection and source control actions.

1.5 Accelerated Plan

Protection of Hanford’s groundwater requires the
development and execution of an aggressive plan to

“Groundwater monitoring will be performed to
support cleanup decisions and to verify that land-
based disposal units are properly designed and

operated to prevent impact to groundwater.”

—Draft Hanford Site Groundwater Strategy

limit and control the continued migration of contam-
inants already in the soil and the groundwater. To do
this, FHI will perform the following tasks:

* Prevent degradation (see Section 2.1)

— Remediate high-risk waste sites.

— Shrink the contaminated area.

— Reduce natural and artificial recharge.
* Remediate groundwater (see Section 2.2)
* Monitor groundwater (see Section 2.3)

These program elements are shown in Figure 1.7.
Layered across them is an area-by-area closure strategy
(see Figure S.1). When performed on an area basis,
these coordinated efforts to control sources, implement
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Mass Removed

Startup (Groundwater Processed)
Location Date Contaminant Through FY 2002
Groundwater Pump-and-Treat Systems
100-D Area 1997 Hexavalent chromium 122.1 kilograms
(679.1 million liters)
100-H Area 1997 Hexavalent chromium 28.4 kilograms
(749.7 million liters)
100K Area 1997 Hexavalent chromium 175 kilograms
(1,559 million liters)
100-N Area 1995 Strontium-90 1.26 curies
(755.4 million liters)
200-West Area 1994 Carbon tetrachloride 6,874 kilograms
(200-ZP-1) (1,891 million liters)
Operable Unit
200-West Area 1994 Carbon tetrachloride 22.2 kilograms
(200-UP-1) (609 million liters)
Operable Unit
1994 Nitrate 23,186 kilograms
(609 million liters)
1994 Technetium-99 90.3 grams
(609 million liters)
1994 Uranium 158.3 grams

(609 million liters)

Soil-Vapor Extraction

200-West Area 1992 Carbon tetrachloride 77,798 kilograms

TPA Milestone Description Date
River Corridor Contractor
M-16-00A Complete 100 Area Response Actions December 2012
M-16-00B Complete 300 Area Remedial Actions December 2018
Central Plateau Contractor
M-13-00 Submit 200 Area Remedial Investigation/Feasibility Study Work Plans December 2004
M-15-00 Complete 200 Area Remedial Investigation/Feasibility Study Process for all Non-Tank

Farm Operable Units December 2008
M-16-00 Complete Remedial Actions for all Non-Tank Farm Operable Units September 2024
M-20-00 Submit Part B Permit Application or Closure/Post Closure Plans for all RCRA Treatment,

Storage, and Disposal Units December 2008
M-24-00 Install RCRA Monitoring Wells Annually

Tank Farm Contractor
M-45-00 Complete Closure of all Single-Shell Tank Farms September 2024

Q
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Figure 1.7. Hanford’s accelerated cleanup approach.

remedial actions, and assess and monitor impact will
place major portions of the Central Plateau into long-
term stewardship monitoring starting in 2006.

This accelerated plan includes FHI's specific ground-
water protection actions, strategies, and remedial

approaches (Section 2); integrated management
approach to accelerate actions to protect groundwater
(Section 3); a communication plan for sharing plans,
progress, and results (Section 4); and the detailed
implementation schedules for the Groundwater
Protection Program (Appendix).
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2.0 Acceleration of Groundwater Protection

FHI has established an approach to aggressively
accomplish the groundwater protection mission as
mandated under the overarching EPA objectives by
applying the program elements shown in Figure 1.7:

® Prevent degradation.

® Remediate groundwater.

* Monitor groundwater.

“EPA expects to use a combination of methods,
as appropriate, to achieve protection of human
health and the environment. In appropriate site
situations, treatment of the principal threats posed
by a site, with priority placed on treating waste

that is liquid, highly toxic or highly mobile, will be
combined with engineering controls (such as
containment) and institutional controls, as appro-
priate, for treatment residuals and untreated waste.”

40 CFR 300.430 (a)(1)(iii)(C)

Actions are underway that are necessary to prevent
further degradation of groundwater, restore major
portions of the groundwater beneath the Hanford Site,
and move more rapidly to final remediation and long-
term stewardship. These actions are based on recent
changes to the Tri-Party Agreement regarding the
Columbia River Corridor and the Central Plateau. In
the 100 and 300 Areas, coordinating these new
activities with the cleanup actions being undertaken
by the River Corridor contractor will allow final
decisions for groundwater. Atthe Central Plateau, the
strategy to achieve final closure decisions is to develop
and implement early actions to protect and restore
groundwater outside the Core Zone. Figure 2.1 shows
the major remediation areas on the Hanford Site.

Using this approach, FHI is implementing measures
aimed at reducing current risk, while positioning the
site for final remedies and closure actions (Figure 2.2).

A number of measures will be undertaken to prevent
further degradation of the groundwater on the Hanford
Site:

* Remediate high-risk waste sites on the Central

Plateau.

Remediate waste sites exterior to the Core Zone
(including the 100 and 300 Area waste sites).

Implement infrastructure improvements to minimize
and/or eliminate negative effects caused by
artificial and natural recharge conditions.

Develop and implement the process to complete
the remedial efforts using the U Plant Area as a
pilot.

100-D/DR oot

-
55
-

e —

-
[ core Zone

River Corridor
|| Central Plateau

e
=

——

Figure 2.1. Major remediation areas on the Hanford
Site.
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Figure 2.2. Reducing risk in the 100-B/C Area. Remediated waste sites are crossed out indicating progress in
this important region of the Hanford Site (red = completed; green = in progress).

Also during this phase, efforts will be undertaken to
resolve interim pump-and-treat actions and establish
final groundwater remedies. Thus, upon completion
of this initial phase (by 2012 at the latest — and much
sooner for a number of the elements), the only
remaining actions will be to:

e Complete the source area remediation and tank
farm closures within the Core Zone.

* Operate and maintain final groundwater remedies.

* Perform compliance and verification monitoring
that will set the stage for the post-closure care and

long-term stewardship of groundwater on the
Hanford Site.

Implementing early actions within the Central Plateau
on an area basis will provide a direct link between
primary contaminant sources and the associated
groundwater plumes. When performed on an area
basis, these coordinated efforts to control sources,
implement remedial actions, and assess and monitor
impacts will place major portions of the Hanford Site
into long-term stewardship monitoring.

Table 2.1 identifies the regions selected for early
remediation and closure along with the primary source
operable units within that region and the associated
groundwater operable unit. In each region, with the
exception of the Central Landfill, remedial investigation/
feasibility studies are well underway and provide a
sound basis for early action. In addition, by pursuing
these remedies for an entire region many of the waste
sites, unplanned releases, and other lower risk sites
could be dealt with in the confirmatory sampling after
area cleanup decisions are reached. These efforts
would not only take care of these sites on a much faster
schedule, but also would provide important charac-
terization data to assure successful completion of all
remedial investigation/feasibility studies by December
2008.

Confirmatory sampling is done at the site to
be remediated to make sure the decision is
correct for that specific site. This sampling also
provides the data needed to decide cover
dimensions and how deep the excavation
needs fo be if material is going to be removed.
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This chapter summarizes actions included in baseline

plans and accelerated actions included in the Perform- During the past 7 years, 237 waste sites have
ance Management Plan for the Accelerated Cleanup been cleaned up to regulatory standards. A total
of the Hanford Site (DOE/RL-2002-47) to prevent of 3.2 million tons of contaminated mate-
degradation of groundwater, to remediate the contam- rial hias: beeh removed from ‘sites ndar the
inated groundwater, and monitor groundwater condi- Columbia River and 5.3 billion liters (1.4 billion
tions and the effectiveness of the remedial actions. gallons) of contaminated groundwater have been

pumped from the ground and treated. In the
2.1 Prevent Degradaﬁon process, 51 of the high-risk liquid waste disposal

sites in the 100-B/C, 100-D, and 100-H Areas
were remediated and backfilled as well as two
high-risk sites in the 100-N Area.

Two key actions that will prevent future groundwater
contamination are remediation of Hanford’s waste sites,
including tanks containing high-level waste, and reduc-
ing the transport of contaminants to groundwater by
reducing natural and artificial recharge.

2.1.1 Remediate High-Risk Waste Sites

At waste sites along the Columbia River, baseline
plans are to complete remediation by 2012 through
the River Corridor contractor. Remediation of Central
Plateau waste sites, including closure of single-shell
tank farms and other sites not included in the work of
the River Corridor contractor, is planned for completion

Once groundwater becomes contaminated, it
is difficult and costly to remediate. Therefore,

prevention of future groundwater contamination
is the primary means of protecting groundwater.

Key Completion Previous Primary Source Groundwater
Closure Area Contaminants Dates Completion Dates Operable Unit Operable Unit
High-Risk Waste Sites
U Plant Cribs Uranium,
Technetium-99 2006 2016 200-PW-2 200-UP-1
BC Cribs Technetium-99 2006 2016 200-TW-2 200-PO-1
PFP Cribs Plutonium,
Carbon Tetrachloride 2011 2016 200-PW-1 200-ZP-1
PUREX Cribs Tritium, lodine-129,
Nitrate 2010 2017 200-PW-2 200-PO-1
Shrink the Contaminated Area
200 North, Strontium-90,
Gable Pond, Tritium 2009 2026 200-CW-1 200-PO-1
B Pond &3 & BP-5
Central Landfill Volatile Organic
Solvents 2007 2026 200-SW-2 200-PO-1
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by 2024. This plan accelerates completion of high-
risk waste sites as shown in Table 2.1, but does not
include waste sites by the tank farms. This approach
would complete all actions for regions outside the Core
Zone of the Central Plateau (except the 618-10 and
618-11 burial grounds) as well as deal with many of
the high-risk waste sites responsible for existing ground-
water contamination beneath the Hanford Site.

Plans to deal with waste sites in close proximity to
tank farms require further work and will depend greatly
on the strategy employed to close the tanks. The
regions selected for completion avoid those areas
immediately adjacent to tank farms until a compatible
approach to waste site remediation and tank closure
can be developed. Similarly, efforts are underway to
further enhance the waste site approach by addressing
excess facilities within the regions as presented in
the performance management plan Initiative 5

(DOE/RL-2002-47).

The Waste Site Remedial Action Master Schedule
presents the major efforts to complete remediation of
waste sites (see Appendix, Schedule A.2). This
baseline plan is substantially accelerated through the
actions included in the Performance Management Plan
for the Accelerated Cleanup of the Hanford Site
(DOE/RL-2002-47).

Actions to remediate high-risk waste sites focus on
sites with large inventories of contaminants and existing
groundwater plumes or sites with large inventories
where early action may prevent or signif-
icantly reduce future groundwater impacts. Another

factor considered during the evaluation process was
the extent to which other facilities may interfere with
the implementation of the action or regulatory
approach. This plan accelerates the remediation of
four high-risk waste sites including (1) the U Plant waste
sites containing technetium-99 and uranium, (2) the
BC cribs and trenches (located south of the 200 East
Area) that contain a significant inventory of technetium-
99 (over 600 curies), (3) the Plutonium Finishing Plant
cribs that contain carbon tetrachloride and plutonium,
and (4) the PUREX Plant cribs that received iodine-129
that has affected groundwater.

The baseline plan for remediation of the Central
Plateau waste sites is substantially accelerated

through actions proposed in the Performance

Management Plan for the Accelerated Cleanup
of the Hanford Site.

The actions proposed to accelerate remediation of
these sites are shown in the High Risk Waste Sites
Master Schedule (see Appendix, Schedule A.3). The
remediation to be applied to these sites has not yet
been determined. Possible remedial alternatives
include the installation of surface barriers to reduce
the infiltration of water that drives contaminants
through the soil to the groundwater. In some cases,
barriers will be applied to sites as they are; in others,
waste materials may need to be removed, treated, and
disposed of. Accelerated actions at these high-risk

waste sites are scheduled for completion by 2011
(Figure 2.3).

Timeline to Remediate High-Risk Waste Sites

Remedial
Investigation 2008

Feasibility Studies v

Plutonium Finishing
Plant Cribs

2014 2016

v ‘J Plant

Central Plateau 2024
Waste Sites

Previous Baseline |

e

v R e
2010 2011

Accelerated
Plan

BC Cribs
and Trenches

2006
U Plant Cribs PUREX Crib .
and Trenches i: and Trenches ; r PFP Cribs

°
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scheduled until after 2008. How-
ever, several of the sites for which
barrier placement may be the
logical alternative are within the

\ Baseline*

area adjacent to U Plant and
could be remediated in conjunc-
tion with the U Plant Canyon Dis-
position Project. A coordinated

Total Number of H
Waste Sites Reme

approach to link Canyon Dis-
position with waste site reme-
diation would address nearly all
of the waste sites and facilities

I I [
2002 2006 2012 2021

Fiscal Year

Figure 2.3. High-risk waste site remediation.

U Plant Cribs and Trenches. The U Plant and its com-
panion facility, the Uranium Oxide Plant, were used
to recover uranium from tank waste and produce
uranium oxide, which was shipped offsite for reuse.
These processes produced liquid waste containing
high concentrations of technetium-99 and uranium
that was disposed to cribs and trenches in the U Plant
area. Elevated levels of both technetium-99 and
uranium are present in groundwater at concentra-
tions that exceed the criteria used to initiate early
action. In addition, data suggests that only a small
portion of the inventory has migrated into the ground-
water; the majority of these contaminants still reside in
the vadose zone.

Release of these two contaminants to the ground-
water can be substantially reduced through the
installation of surface barriers to limit the amount of
infiltration through the contaminated soil beneath
the cribs and trenches that received this waste. A
barrier constructed to the RCRA Subtitle C specifi-
cations, with some minor modifications, and an
effective vegetative cover can reduce infiltration through
the contaminated soil by as much as a factor of fifty
over the conditions that currently exist at these sites.
Under the previous baseline, such actions were not

T in the southeast portion of the
2024 200 West Area. This strategy
accelerates the work so that reme-
diation is completed by 2006
rather than 2016 (see Appendix,
Schedule A.3).

The U Plant produced liquid waste high in
technetium-99 and uranium that was disposed to
cribs and trenches. Data suggests that the majority
of these contaminants still reside in the vadose
zone. Preliminary investigations indicate that release

of these contaminants to groundwater may be
reduced by using a surface barrier. A coordinated
approach to link this remediation with similar
remediation in the same area could accelerate
the work so that it is completed in 2005.

BC Cribs and Trenches. During the 1950s, much of
the tank waste produced at B Plant and T Plant was
reprocessed to recover uranium. This processing
occurred at U Plant, and waste was either directly dis-
posed to the soil or was put into a tank, or series of
tanks, allowing most of the solids to settle. The remain-
ing supernatant was discharged to the soil. This waste
represents some of the most concentrated radioactive

and hazardous waste disposed to the ground at
Hanford.
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Most of the liquid waste disposal sites that received
this waste were located immediately adjacent to the
tank farm complex except for the BC cribs and trenches,
which are located south of the 200 East Area. The
BC cribs and trenches received in excess of 189 million
liters (50 million gallons) of this scavenged tank waste.
Based on inventory estimates, this group of sites con-
tains the largest inventory of technetium-99 disposed
to the soil. Groundwater monitoring data for the
BC cribs and trenches is limited, but little of the
inventory from these sites appears to have reached
the water table. These waste sites have also released
radioactive particles to the surface, which has created
a large radiation controlled area around the BC cribs
and trenches.

Releases of technetium-99 from these waste sites
could potentially lead to future groundwater con-
tamination that would require active remediation. The
earlier these sources are remediated, the less likely
contaminants will reach groundwater. The location of
these sites in the southeast portion of 200 East Area
also means that in addition to the extensive inventory
of contaminants, the location is such that releases to
the groundwater would be outside the recently defined
Core Zone boundary. If a barrier is chosen for the
remedial action, the design of the barrier for these
sites would be expected to be similar to those suggested
for the U Plant cribs and trenches, a modified RCRA
Subtitle C design. In addition, a long-term monitoring
system for these sites also is needed to monitor perform-
ance of the remedy after construction is complete.

The remediation of the BC cribs and trenches, and
other sites immediately adjacent to tank farm waste
management areas, was not previously scheduled until
the tank farms were undergoing closure after 2018.

This strategy accelerates the work so that remediation
is completed by 2006 (see Appendix, Schedule A.3).

PUREX Cribs and Trenches. A number of cribs and
trenches surrounding the PUREX Plant received high
volume process condensates and process waste. These
sources are located in the southeast portion of
200 East Area near the Central Plateau boundary.
These sites are recognized as the primary sources of

> o

the iodine-129, tritium, and nitrate groundwater
plumes between the Central Plateau and the Columbia
River. The extent of the tritium and nitrate groundwater
contamination has diminished since liquid discharges
to these sites was stopped in the early 1990s. These
sites have the potential to release additional iodine-129
at concentrations requiring active groundwater
remediation.

The PUREX cribs and trenches are in need of reme-
diation to limit infiltration and slow the migration of
contaminants in the vadose zone. A barrier of a RCRA
Subtitle C design, or a modification of that design,
appears to be the preferred surface barrier for this
type of site. These sites are located within the 200 East
Area and should require few other actions. Some sites
may be located in close proximity to other facilities
and may be precluded from early action, but most of
the significant cribs and trenches are located south
and southeast of the PUREX Plant. The PUREX cribs
and trenches are currently scheduled for remediation
by 2017; this accelerated plan shows completion by
2010 (see Appendix, Schedule A.3).

Plutonium Finishing Plant Sites. Several waste sites
located near the Plutonium Finishing Plant received
waste containing carbon tetrachloride and plutonium.
These contaminants each represent significant future
risk but from distinctly different risk pathways. Carbon
tetrachloride is a primary driver for ongoing ground-
water remedial actions, while the most significant
potential risk from plutonium would be from direct
exposure should someone dig into the waste site in
the future (i.e., an intruder pathway). Each of these

Several sites near the Plutonium Finishing Plant
received waste containing carbon tetrachloride
and plutonium. While both of these contaminants
represent future risk, the difficulty in treating them

comes from the incompatibility of the remedies
that could be employed to reduce the risk.
Selection of the appropriate remedial measures
for these sites will be complicated and will
ultimately require a series of actions.
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contaminants justifies designating these areas as high-
risk sites, but the difficulty comes from the incom-
patibility of the remedies that could be employed to
reduce the risk from these waste sites.

Selection of the appropriate remedial measures for
these sites will be complicated and will ultimately
require a series of actions. The large inventory of
carbon tetrachloride in the vadose zone and the
groundwater will require aggressive action to contain
and reduce mass. In addition, investigation is needed
to determine the vertical extent of contamination in the
groundwater. If it is determined that carbon tetra-
chloride deeper in the aquifer also requires active
remediation, then beginning those actions early will
help minimize any delay in dealing with the plutonium
contamination.

For plutonium contamination, the likely remedial alter-
natives are isolation with a barrier system like the
Hanford Barrier, or removing the contaminated soil,
and, if required, treating it and shipping it offsite. In
either case, reducing the available amount of carbon
tetrachloride in the vadose zone and groundwater prior
to the actions to isolate or remove soil from these
sites would help prevent the need for future drilling to
control groundwater contamination in and around the
barrier system and would limit the worker exposure to
carbon tetrachloride during removal of the plutonium-
contaminated soil. The Plutonium Finishing Plant cribs
and trenches are currently scheduled for remediation
by 2014. This strategy accelerates the activities so
work on these sites is completed in 2011. The
Plutonium Finishing Plant Master Schedule is included
in the Appendix (Schedule A.4).

2.1.2 Shrink the Contaminated Area

This plan accelerates the remediation of several
groups of waste sites located outside the exclusive
waste management portion of the Central Plateau.
Early remediation and closure of these sites would
substantially reduce the contaminated area at Hanford
and help to achieve the vision of only limited contam-
ination outside the exclusive waste management area.
Most of the sites in this area are contaminated only
slightly and do not represent high-risk sites; however,
their remediation and closure is a required element of
the 200 Area cleanup. Some of these sites have
released radioactive and hazardous substances to the
groundwater, but in most cases, the residual contam-
ination is not at levels requiring interim action. Early
completion of actions at these sites would expedite
cleanup of the Central Plateau and assist in controlling
the release of certain contaminants to the groundwater.
The actions to accelerate remediation of these sites is
shown in the Shrink the Contaminated Area Master
Schedule (see Appendix, Schedule A.5).

“Shrinking the contaminated area” describes
DOE's objective to remediate waste sites outside

the Central Plateau on the Hanford Site so those
areas can be released for other uses as soon as
possible.

200 North Area. The 200 North Area was once an
area where railcars containing spent nuclear fuel were
stored for a period of several weeks to months to allow
radionuclides with very short hal-ives to decay prior
to reprocessing. Spent fuel stored in this way required

Timeline to Shrink the Contaminated Area

Remedial

2024

Investigation 2008 618-10 and 618-11 2018 Central Plateau
Feasibility Studies Remedial Action Waste Sites
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Central Landfill ; r 200 b?grth
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a constant flow of water through the railcars to thermally
cool the elements. The cooling water was then dis-
posed at several sites within the 200 North Area.

Within the 200 North Area, there are a number of
other small waste sites, contaminated structures, and
several contaminated railcars that were not included
in the scope of the previous cleanup decision. For
remediation of this area to be complete, it will be
necessary to develop cleanup plans for these sources
of contamination as well as the major waste sites.
Including these actions together will allow early
completion of this geographic area and help to shrink
the contaminated area of the Central Plateau. The
200 North sites are currently scheduled for remediation
by 2026. This strategy accelerates the activities so
the work is completed in 2009 (see Appendix,
Schedule A.5).

A CERCILA decision for cleanup of the 200 North
Area was issued as part of the remaining sites
decision for the 100 Area. The remedy for these
sites is fo remove contaminated material, treat as

necessary, and dispose it in the Environmental
Restoration Disposal Facility. This action is nearly
identical to the cleanup of spent fuel storage liquid
waste sites in the 100 Area and could easily be
accelerated.

Gable Mountain and B Pond Complex. The Gable
Mountain Pond and B Pond areas are a series of
interconnected ponds and ditches used to receive large
volumes of slightly contaminated steam condensate and
cooling water from process operations at the PUREX
and B Plants. These sites have relatively low levels of
residual contamination and few significant ground-
water plumes.

The remedy for these sites is not expected to be as
extensive as at the high-risk sites. Many of these sites
do not require barriers to control infiltration since little
residual contamination remains in the vadose zone
beneath these ponds and ditches. These large ponds
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maybe candidates for surface stabilization with clean
topsoil and revegetation, as the remedy, or selective
removal of contaminated soil, stabilization and revege-
tation could be the preferred alternative. Monitored
natural attenuation appears to be the most likely remedy
for the groundwater. Gable Mountain Pond and
B Pond are currently scheduled for remediation by
2026. The proposed CERCLA plan will be issued for
public comment in late summer 2003, with a decision
expected by 2004 and completion of remedial action
in 2009 (see Appendix, Schedule A.5).

Nonradioactive Dangerous Waste Landfill. The
Nonradioactive Dangerous Waste Landfill and the
associated Solid Waste Landfill located between the
Central Plateau and the Wye Barricade also are
candidates for early action. These sites are among
the farthest sites outside the exclusive waste manage-
ment area. Although not considered high-risk sites,
these sites have released volatile organic solvents to
the groundwater at concentrations that exceed water
quality standards.

Use of monitored natural attenuation may be a viable
choice for remediation at the Nonradioactive Danger-
ous Waste Landfill and others areas on the Hanford
Site.  Using natural attenuation is sometimes a pre-
ferred remedy because it does not transfer contam-
ination from one location to another. Rather, the
contamination is broken down in place and converted
usually to non-toxic products. Monitored natural
attenuation has been previously used at Hanford to
meet remedial action objectives to restore groundwater.
For example, the plume of organic solvents beneath
the former Horn Rapids Landfill in the 1100 Area is
being addressed through natural attenuation. A
CERCLA review (EPA 2001) determined that monitored
natural attenuation complied with the remedial action
objectives for the Horn Rapids Landfill. (Note:
Although long-term monitoring will be required at the
former Horn Rapids Landfill, it was removed from the
National Priorities List in 1996.)

In addition, the remedial actions for the Nonradio-
active Dangerous Waste Landfill could include the
emplacement of a RCRA Subtitle C design surface

o
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barrier similar to those proposed for the cribs and
trenches in the 200 Areas. The adjacent Solid Waste
Landfill and Central Landfill should not require an
infiltration barrier and could likely be closed with a
standard RCRA Subtitle D Solid Waste Landfill cover.

These landfills are currently scheduled for remediation

“Natural attenuation” refers to the ability of
groundwater to rid itself of contamination result-
ing from a spill or disposal of hazardous waste.
Tests have demonstrated that it is an effective form
of remediation at sites with aquifers com-
posed of granular sediment.

The basic concept of natural attenuation is not
new. Bacteria that naturally inhabit ground-
water are able to break down chemicals that were
once thought to be non-biodegradable. For
example, components of gasoline such as

benzene, toluene, xylene, and ethylbenzene are
now known to biodegrade in groundwater to

carbon dioxide and water. Other contami-
nants, including chlorinated solvents (e.g., dry-
cleaning solvents), can also biodegrade under
certain conditions. In some cases, natural
biodegradation may break down contaminants
in groundwater faster than they can be removed
by engineered systems. DOE is using moni-
tored natural attenuation in conjunction with other
technologies to remediate groundwater on the
Hanford Site.

Timeline to Reduce Natural and Artificial Recharge

by 2026. This strategy accelerates the activities so
the work could be completed in 2007 (see Appendix,
Schedule A.5).

618-10 and 618-11 Burial Grounds. These burial
grounds contain transuranic waste and are considered
higher-risk sites for both their inventory and their
potential to contaminate groundwater. New retrieval
and treatment capabilities are being investigated with
the intent of accelerating retrieval to beat the 2018
Tri-Party Agreement Milestone (Ecology et al. 1998).
The DOE HQ-EM-50 Office of Science and Technology
is expected to provide technologies to support this goal.
A possible work schedule is included in the Appendix
(Schedule A.10).

2.1.3 Reduce Natural and Artificial
Recharge

Infiltration of water to the vadose zone provides the
driving force for downward migration of contaminants
in the vadose zone at the Hanford Site. Water in the
vadose zone may come from such things as natural
precipitation, wastewater disposed to cribs, leaks from
tanks, leaking water lines, septic tanks, or drain fields.

Efforts to reduce recharge started in earnest in 1987,
as plans were developed to discontinue disposal of
liquid waste streams to the soil. Over the next 2 years,
the number of liquid waste streams was drastically
reduced, and waste streams containing radioactive
contaminants were routed through the 200 Area
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treatment facility in compliance with the Tri-Party Agree-
ment Milestone M-17 (Ecology et al. 1998). These
actions have eliminated the disposal of unpermitted
wastewater on the Central Plateau. The focus of base-
line and accelerated actions are on eliminating the
inadvertent and natural recharge to further protect
Hanford’s groundwater.

Actions to reduce natural and artificial recharge
were completed during fiscal year 2001 for
200 West Area tank farms. Actions for 200 East

Area tank farms were completed in 2002. The
installation of prototype surface cover (sealant)
to stabilize tank farm surfaces is being considered
for 2004.

In 1998, DOE’s Office of River Protection initiated a
program to reduce natural and artificial recharge in
and around tank farms to reduce the potential for
contaminants in the vadose zone to be carried to
groundwater. The program has four major components:

* Design and construct surface water run-on control
measures upgradient of single-shell tank farms.

® Abandon leaking pressurized water lines adjacent
to single-shell tank farms.

* Upgrade monitoring drywells at single-shell tanks
to include leak tight caps.

* Install surface cover (sealant) for stabilization
purposes.

Reduce Infiltration at Existing Waste Sites. An action
to limit the infiltration of water through waste sites,
burial grounds, and tank farm waste management

A survey of the waste site burial grounds and
other facilities is needed to identify locations
where run-on and runoff controls are appropriate.

These actions may be more important in areas
where final remedies may take many years, such
as waste sites immediately adjacent to tank
farms.
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areas has been the use of berms. These berms reduce
the potential for water to pond on top of these facilities
and flush contaminants from the soil column into the
groundwater or for water to become contaminated by
a surface contamination area and runoff from the waste
site and contaminate adjacent land. Water can often
pond on a waste site as a result of an intense rainstorm
or as a result of melting snow. Although precipitation
at Hanford is low on an annual basis, much of the
total infiltration is a result of these types of events.

The actions proposed to reduce infiltration are shown
in the Eliminate Recharge Conditions Master Schedule
(see Appendix, Schedule A.6). Actions to be taken to
reduce infiltration at existing waste sites will be similar
to the actions being completed in and around tank
farms. Berms will be constructed to prevent surface
water from flowing onto waste sites, and areas around
waste sites will be graded to allow snowmelt and other
precipitation to run off the sites rather than infilirate.
This action can be completed by the end of 2004.

Wells that do not meet regulatory standards
for construction will be eliminated to reduce the

potential for them to act as a pathway for
contaminated water to reach the groundwater.

Well Decommissioning. Nearly 7,000 wells have
been drilled on the Hanford Site. Many of these wells
were drilled prior to the institution of well construction
requirements to limit the possible migration of water
down the well casing to the groundwater. In many
cases, these wells were drilled through waste sites or
immediately adjacent to the waste sites for the purpose
of monitoring releases to the groundwater. These wells
provide potential pathways for surface water runoff or
artificial recharge from the surface to ingress on waste
contained within the vadose zone and drive contam-
inants in the waste toward the groundwater. Decom-
missioning of these aging wells represents a sound
pollution prevention measure to protect Hanford
groundwater (Figure 2.4). These actions have not been
previously considered as high priority actions and,
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baseline; however, an accelerated action will

decommission high-risk wells by 2006 and
the remaining wells by 2018.

Leaking Water Lines. Ruptured waterlines
also represent a significant source of artificial

recharge within the Central Plateau (Fig-
ure 2.5). Unlike sanitary sewer systems
where the location and volume of the

discharges are known, leaking water lines
represent a far more difficult problem to
diagnose. Like sewer systems, these leaks

Fiscal Year

Figure 2.4. High-risk wells decommissioned.

therefore, have not been funded at levels that would
significantly reduce the number of wells requiring
decommissioning.

Out of the nearly 7,000 wells located at Hanford,
less than half of them are in use. It is estimated that it
would take in excess of thirty years to decommission
all wells not needed for monitoring or other purposes.
A large number of these wells are in areas that will be
subject to remedial and closure actions over the next
few years. In addition, about 420 of these wells are
considered high priority due to their proximity to waste
sites and the potential for these wells to provide
pathways for water to leach contaminants from the
subsurface.

A two-phase approach will be used to address well
decommissioning. The first phase will be to continue
to decommission the high-risk wells at a fairly con-
sistent rate. The second phase would emphasize the
well decommissioning associated with ongoing and
upcoming remedial or closure actions to
limit preferential pathways, to remove impediments to
surface barrier installation, and to put in place the
post-closure monitoring network needed to monitor
releases to the groundwater. Ninety-nine wells were
decommissioned during fiscal year 2001. Well
decommissioning is not currently in the Hanford
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have the potential to flush contaminants from
the vadose zone into the groundwater or to
simply accelerate the movement of contam-
inants within the groundwater flow system.
Over the past few years, a number of leaks
have been detected in areas around the tank farm
waste management areas that clearly have contributed
to groundwater contamination.

A systematic evaluation of the water lines will be
performed to determine if any of these water lines are
located near waste sites that are subject to near-term
remedial or closure actions. Moving water lines away
from waste sites that are to be isolated with surface
barriers will eliminate the potential for leaking lines to
flush contaminants from the vadose zone. In some
situations, a field survey of the lines will be performed

\-.‘\

¥
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Figure 2.5. Fixing or abandoning leaking water lines
can help reduce recharge.
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to identify areas where this type of situation may exist.
Finally, water lines to certain inactive facilities may
not be needed and could simply be capped and
shutdown.

Accelerated actions related to the treatment of
Hanford’s water lines have several components
(Figure 2.6). They include eliminating water lines near
waste sites when possible and testing them to assure
they are not leaking when they cannot be eliminated.
In addition, pumps in the Hanford Site water supply
system will be changed to reduce water line pressure
so that leaks are less likely to occur and less water will

A number of separate actions may be needed
to address the issues created by the deterioration

of the water system. The primary efforts should
focus on upgrading the system to provide for the
long-term needs of the Hanford Site.

100 Areas

be lost if they do. Repair and removal of leaking water
lines is currently handled as failure occurs. This strategy
provides for accomplishing the work needed to protect
groundwater by 2008.

Septic Systems. Since the initial efforts to control the
discharge of liquids from process operations was
complete in 1995, additional emphasis has been
placed on further reducing the amount of liquid
discharged to the soil within the 200 Areas. The
remaining liquid discharges within the 200 Areas are
primarily sanitary sewer systems. Continuing liquid
waste disposal practices have the potential to leach
contaminants from the vadose zone into the ground-
water and/or simply increase the volume of contam-
inated groundwater.

Within the Central Plateau, the ongoing uranium
pump-and-treat operations have the potential to be
adversely affected by continuing sanitary sewer
discharges. The septic system that may adversely affect

COLUMBIA
RIVER

Disconnect Inactive Water Lines
mﬂﬁ“’%@"ﬂ%w

Figure 2.6. Planned 2003-2006 water supply system work to eliminate artificial recharge in contaminated

areas.
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the pump-and-treat operations is 2607-W5.  This
discharge location is approximately 30.5 meters
(100 feet) from the 216-U-1 and 216-U-2 cribs. The
216-U-1 and 216-U-2 cribs are a major source of
technetium-99 and uranium in the vadose zone that
could be leached from the soil by the adjacent septic
discharges. The volumes from this particular system
are relatively small, but the size of the pump-and-treat
operation is approximately 190 liters (50 gallons) per
minute, so the volume of recharge needed to impact
the existing remedy may be much smaller.

The performance management plan (DOE/RL-
2002-47) specifies that discharge to this system will
be eliminated by September 2004. Other systems
will be evaluated and any further actions will be
identified by September 2004.

2.1.4 U Plant and Plutonium Finishing
Plant Closures

Accelerated actions outlined in the performance man-
agement plan (DOE/RL-2002-47) include developing
a plan to optimize the timing and sequencing to dispose
of excess facilities and remediate waste sites that pose
the highest threat to groundwater by May 2003 and
implement a U Plant record of decision by December
2003. Remediation of U Plant waste sites, demolition
of the canyon facility, and installation of covers would
be completed by September 2011. The actions
proposed to accelerate closure of the U Plant region
are included in the U Plant Closure Master Schedule
(see Appendix, Schedule A.9).

2.2 Remediate Groundwater

The strategy fo initiate groundwater interim remedial
actions was based on protecting the Columbia River
aquatic environment, and containing and reducing
contamination in the Central Plateau. These actions
have been underway for several years and during that
period much has been learned about these cleanup
methods. Several activities are ongoing or planned to
further evaluate the risk and impact from the contam-
inant plumes in an effort to move these interim actions
to final remedies. The goal of these evaluations is to
develop the needed technical, scientific, and perform-
ance data fo establish final remedial action objectives.
In addition, these evaluations will help implement final
remedies as the source control measures for the waste
sites responsible for these plumes are completed.

What is pump-and-treat? Several contaminant
plumes in the 100 Areas are of special concern
because they are so close to the Columbia River.
FHI is pumping contaminated groundwater from
the chromium and strontium-20 plumes, treating
it to remove the contaminants, and injecting the
clean water back into the aquifer. The primary
purpose of these pump-and-treat systems is to
reduce the amount of contamination entering the
Columbia River and protect the ecosystem until a
final cleanup solution is in place.

Timeline to Resolve Pump-and-Treat Operations 2016

Resolve Pump &
Treat Operations

——
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The sections that follow describe the efforts planned
to move from interim actions to final remedies for
each of the groundwater actions within the River
Corridor and the Central Plateau. The Groundwater
Remediation Master Schedule is included in the
Appendix (Schedule A.7)

2.2.1 River Corridor Interim Remedial
Action Strategy

Interim actions are currently underway to intercept
elevated concentrations of chromium and strontium-90
entering the Columbia River in four of the reactor areas.
Actions in 100-H, 100-D, and 100K Areas were taken
to protect aquatic species from chromium contam-
ination entering the river through springs and seeps,
while actions at TO0-N Area are focused on reducing
the potential impact of strontium-20 from N Springs
on the Columbia River. The progress to date and the

100-N Area
S trontium
(2006 +— 2018)
100-K Area
Chromium

(2012 «— 2018)

Carbon
Tetrachioride
(2011 +— 2016)

216-U-1/2 Crins

BTachnetium
(2006 +—2018)

A, 2

-

activities needed to further develop final remedial
action objectives on an area-by-area basis are
described in the following sections.

2.2.1.1 100-H Area

Over the last 10 years, a number of significant actions
have been taken to remove the sources of chromium
in the T00-H Area, which along with the operation of
the pump-and-treat system (Figure 2.7) have dramat-
ically reduced the potential impact of chromium on
aquatic life. In the early 1990s, the 183-H basins that
stored highly concentrated chromium waste were
emptied and removed from service. In addition, reme-
diation of waste sites in the vicinity of the H Reactor
that received liquid waste containing chromium was
completed in early 2000. Together, these actions have
substantially eliminated the sources of chromium
contamination responsible for the existing groundwater

100-D Area
{2010 «+— 2018)

100-H Area
(2006 «— 2018)

Hol o Scale

Figure 2.7. Hanford Site groundwater pump-and-treat systems help contain contaminant plumes and reduce
the amount of contamination entering the Columbia River.
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Removing the 183-H basins from service and
completing waste sites to receive chromium from
H Reactor have substantially eliminated the
sources of chromium contamination in 100-H
Area. In addition, the pump-and-treat system has
been effective at intercepting chromium con-

taminated groundwater before it enters the
Columbia River and has reduced the nature and
extent of the groundwater plume. Data suggest
that these actions have been effective at reducing
the ecological risk from chromium and the
remediation may be completed in the near future.

plume and its impact on the Columbia River environ-
ment (Figure 2.8). The pump-and-reat operations have
also been effective at intercepting chromium
contaminated groundwater before entering the river
and, over time, have reduced the nature and extent of
contamination in the groundwater plume.

Monitoring data gathered from springs and seeps
along 100-H Area suggest that these actions have been
effective at reducing the ecological risk from chromium.
Over the next two to three years, these data along
with the annual performance reports on the pump-and-
treat operations are expected to demonstrate that
these combination of actions have enabled the Ground-
water Protection Program to achieve the remedial

action objectives of the pump-and-treat record of
decision (ROD 1996q).

2.2.1.2 100-D Area

In the 100-D Area, measures have only recently been
completed to remove the high-risk waste sites
responsible for the chromium groundwater plume.
Additional time is needed to evaluate the effectiveness
of these efforts, but there is no reason to believe that
these actions would be any less effective than the
measures used in the 100-H Area to eliminate future
releases to the groundwater.

In addition to the pump-and-reat system used to
capture the chromium plume from 100-D Area before
it reaches the Columbia River, a second more
concentrated region within the plume is also
undergoing treatment using an in situ treatment to
reduce the foxicity and mobility of chromium already
in the groundwater. This technique, called in situ redox
manipulation, causes the mobile chemical species
chromate to be chemically reduced to a less mobile
form. Chromium concentrations in the plumes beneath
100-D Area will require continued treatment for some
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Figure 2.8. Chromium concentrations at 100-HR-H
Area are declining; remedial action objectives are
being achieved and have contributed to reducing the
ecological risk from chromium.
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time into the future, but it is anticipated that achieving
the remedial action objectives for this plume is likely
after all source actions are complete by 2010.

2.2.1.3 100-K Area

Pump-and-treat systems in the 100K Area have been
operating for several years with only marginal success.
The success of these actions in the other areas has
been in large part due to the efforts that have removed
the bulk of the contaminated soil and reduced the
continuing release of chromium into the groundwater.
Actions to remove the sources in 100-K Area are
scheduled to begin in 2003, but will not be complete
until the end of 2012. Achieving the remedial action
objectives for this interim remedy is unlikely until the
primary sites responsible for the chromium
contamination are remediated.

2.2.1.4 100-N Area

Active liquid waste disposal operations at 100-N
Area did not cease until mid-1992. These disposal
operations released millions of gallons per year of
reactor cooling water from N Reactor containing high
concentrations of strontium-20 into the soil immediately
adjacent to the Columbia River. In some parts of the
groundwater plume, strontium-90 was thousands of
times its drinking water standard, and although no
aquatic water quality standard for strontium-90 was
available, the shear magnitude of these releases were
considered sufficient cause to initiate action.

Because strontium-20 in groundwater is tightly
bound to the aquifer sediments, it represents a
threat to groundwater quality well info the future.
A number of technologies to slow the release of
strontium-90 to the Columbia River will be
evaluated; plus, studies are underway to evaluate

the impact of strontium-20 on the aquatic eco-
system. These studies will help the Groundwater
Protection Program re-evaluate how well the
pump-and-reat system at the 100-N Area protects
the ecosystem and assess the need for alternative
measures.
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The effectiveness of the pump-and-reat operations
in limiting the discharge of strontium-90 to the Columbia
River at N Springs has been questioned throughout its
period of operation. The major reason concentrations
of strontium-90 in groundwater were reduced occurred
as a direct result of ending the discharge of contam-
inated liquids to the soil column in the early 1990s.
Much of the strontium-90 remaining in the groundwater
beneath T00-N Area is tightly bound to the aquifer
sediments and represents a threat to groundwater
quality well into the future, making the return to
beneficial use for this portion of the aquifer unrealistic.

A number of technologies other than pump-and-reat
have been tested or are planned to be tested to assess
their effectiveness for the long-term protection of the
Columbia River ecosystem. Previously, technologies
including impermeable barriers constructed of steel
and sorptive permeable barriers of clay-like materials
were evaluated as alternatives to pump-and-treat
systems. Investigation determined neither barrier was
a suitable replacement for pump-and-reat. Tests are
now planned to evaluate two additional technologies
that may be candidates to replace the pump-and-
treat systems. One alternative under consideration
would use deep-rooted vegetation to absorb
strontium-90 from the groundwater along the shoreline;
then, the contaminated vegetation would be removed
and disposed on the Central Plateau. A second method
under consideration would be to develop a chemical
barrier that would further immobilize strontium-90 in
the soil and limit its release to the river through
N Springs.

In addition to the evaluation of new and innovative
technologies to slow the release of strontium-90 to the
Columbia River, studies are underway to evaluate the
actual impact of strontium-90 on the aquatic ecosystem.
A number of species are now being assessed to
determine bioaccumulation rates and the potential
impact to organisms exposed to strontium-90. These
efforts, in conjunction with the evaluation of new and
innovative technologies, should enable the Ground-
water Protection Program to re-evaluate how well the
pump-and-treat systems protect the ecosystem and
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assess the need for additional measures to mitigate
the impacts. Evaluation of the technologies, risks, and
potential impacts of strontium-90 are expected to be
complete in 2006.

2.2.2 Central Plateau Interim Remedial
Action Strategy

Interim actions are currently underway at two loca-
tions within the 200 West Area to reduce the mass
and contain the high concentration portions of the
technetium-99 and uranium plume in the ground-
water beneath U Plant and carbon tetrachloride in the
soil and groundwater beneath the Plutonium Finishing
Plant. Further evaluation of these actions is needed to
assess the potential impact of these contaminant plumes
on the groundwater resources.

2.2.2.1 U Plant Area

Pump-and-treat operations are ongoing to contain
and reduce the mass of technetium-99 and uranium in
the groundwater adjacent to U Plant.  Unlike the
100 Areas interim actions, the remedial action
objectives for these sites are not based on compli-
ance with the drinking water or other aquatic water
quality standards. Substantial reductions in the
concentrations of uranium and technetium-99 have
been detected throughout the plume (Figure 2.9). ltis
likely that the remedial action objective to cease
treatment by 2006 will be achieved.

Efforts are now underway to evaluate the mobility of
uranium and technetium-99 in the vadose zone and
the groundwater, to assess the potential impact of these
contaminants and their associated sources on
downgradient water quality, and to set final remedial
action objectives. Much of this activity is focused on
refining our understanding of the trans-
port of uranium in the subsurface and developing a
better conceptual model of how it migrates in the
groundwater.

Should it be determined that technetium-99 and
uranium still represent a risk to groundwater
even though the interim action cleanup objectives
were met, an alternative to the current use of the Effluent
Treatment Facility as the treatment facility will be
required by 2006. However, at that time the capacity
of the Effluent Treatment Facility will be completely
utilized to support retrieval of tank waste from single-
shell tanks.
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Figure 2.9. Concentrations of technetium-99 and
uranium in groundwater near U Plant continue to
decline; remedial action objectives for technetium-99
most likely can be achieved by 2006.



» :
Hanford’s Groé;ndv’fdter Meanagem

ent Pqu :

Finally, plans to complete source control actions for
high-risk waste sites in the U Plant area and measures
to eliminate artificial recharge and preferential
pathways for contaminant migration by the end of
2006 should preserve the longterm performance of
the containment remedy and limit the need for active
groundwater remediation in the future.

Source control refers to a process to remove
waste, treat as necessary, and dispose the waste

on the Central Plateau or Environmental Restora-
tion Disposal Facility.

2.2.2.2 Plutonium Finishing Plant Area

Containment and mass reduction interim actions are
underway to recover carbon tetrachloride from both
the soil column and the groundwater beneath the
Plutonium Finishing Plant. An extensive inventory of
carbon tetrachloride still remains unaccounted for in
the vadose zone and groundwater, which represents
a major unknown in moving to a final remedy for
carbon fetrachloride. Extensive characterization efforts
have begun to assess the nature and extent of
contamination in the soil and groundwater. These
coordinated investigations, along with science and
technology investigations to better understand the
process controlling the migration of carbon
tetrachloride in the subsurface environment, provide
the best opportunity to develop a remedy to protect
human health and the environment.

Even after years of pump-and-reat operations and
soil-vapor extraction to recover carbon tetrachloride

Preventing further degradation of the uncon-
fined aquifer beneath the 200 West Area from
the migration of carbon tetrachloride represents a

major challenge and depends greatly on the
nature of the source control actions and the nature
and extent of contamination.
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in the soil column, little change in groundwater concen-
trations of carbon tetrachloride have been detected.
Future beneficial use of groundwater contaminated with
carbon tetrachloride beneath 200 West Area is not a
realistic goal for the final remedy.

2.3 Monitor Groundwater

As regulatory requirements for monitoring increased
in the 1980s, there began to be some overlap between
various programs. DOE established a centralized
Hanford Groundwater Monitoring Project in 1996 to
assure protfection of the public and the environment
while improving the efficiency of monitoring activities.
The project addresses all groundwater monitoring
needs at the site, eliminates program redundancy, and
allows for more cost-effective groundwater monitoring
activities.

DOE has monitored groundwater on the Hanford
Site since the 1940s to help determine what chem-

ical and radiological contaminants have made
their way to groundwater and how they have
migrated in groundwater.

The Hanford Groundwater Monitoring Project pro-
vides groundwater monitoring, assessment, and report-
ing to meet the requirements of RCRA, CERCLA, and
the Atomic Energy Act of 1954 as implemented by
DOE Orders. The Groundwater Protection Program
provides the groundwater monitoring, assessment, and
reporting for groundwater operable units where active
groundwater remediation is ongoing. The program
provides an integrated, site-wide assessment of ground-
water quality and identifies any impact from waste-
disposal facilities operated by DOE and its contractors.
Groundwater monitoring actions are presented in the
Groundwater Monitoring Master Schedule (see
Appendix, Schedule A.8) and are briefly described in
the following paragraphs.

Both the unconfined and upper-confined aquifers are
monitored and data are maintained and managed in
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“Once contamination is detected, monitoring
and related activities are undertaken to assess
the nature and extent of groundwater contam-
ination so that appropriate action can be taken.”

—Draft Hanford Site Groundwater Strategy

a centralized database. Monitoring well locations,
frequencies, and analytical constituents are docu-
mented each year (Figure 2.10). Sampling and
analysis is coordinated among all data users, and
results are evaluated to describe the areal extent and
temporal trends of contamination. Results and conclu-
sions are reported in a quarterly electronic report for
RCRA facilities and are described in detail in an annual
groundwater monitoring report for the entire site that
meets all objectives and regulatory requirements
(Hartman et al. 2002). Results are summarized in the
Hanford Site environmental report (Poston et al. 2002).

Water-level monitoring is performed to characterize
groundwater flow and to determine the impact of Hanford
Site operations on the flow system (Figure 2.11). The
unconfined aquifer has been characterized in the past

Figure 2.11. This map shows the water table and
inferred flow directions in March 2001 (North American
Vertical Datum of 1988). The water table has declined
beneath most of the Hanford Site. Shaded areas and
the area filled with dashed lines show where the
unconfined aquifer is absent.

to construct and update a three-dimensional conceptual
model for the unconfined aquifer. This conceptual model
forms the basis for a numerical flow and transport
model that has been constructed and used to predict
the impact of site operations on groundwater flow and
groundwater quality. These predictions are used to
assess the potential impact and offsite migration.

Figure 2.10. Fifty-eight new wells were drilled on Groundwater monitoring remains a part of the
the Hanford Site in fiscal year 2001. Some of them Hanford Site baseline throughout the cleanup
are monitoring wells to replace dry wells or to gather mission and will remain a component of long-term
additional information (shown above). Other wells stewardship after remediation is completed.

support groundwater remediation.
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Figure 2.12. Well installation to comply with Tri-Party Agreement Milestone M-24.

One aspect of the groundwater monitoring
program included in the performance
management plan (DOE/RL-2002-47) is the Hanford Site
installation within 3 years of additional wells Boundary
to create an integrated monitoring well
network sufficient to meet program needs
(Figure 2.12). During 2002, a team of
Ecology, EPA, DOE, and contractor staff
participated in a data quality objectives
process to identify the additional wells needed
to adequately monitor the Central Plateau.
That process identified a number of wells
that, along with those already in existence,
would satisfy the regulatory requirements of
the RCRA, CERCLA, and the Atomic Energy
Act of 1954. Installation of 200 West Area
wells can be completed by October 2003,
200 East Area wells by October 2004, and
other needed wells in the Central Plateau by
October 2005.

2.4 Completion Strategy

The strategy for completing the remedial
and corrective actions for each of the
National Priorities List Sites (Figure 2.13) and
moving into a long-term stewardship and
future use condition relies heavily on ground-
water protection. The groundwater pathway
represents the primary exposure route for
Hanford contaminants to reach human and
environmental receptors.
Priorities List site is large and complex. There-
fore, waste sites have been grouped so that

Figure 2.13. Areas on the Hanford Site that are on the
Each National National Priorities List.
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similar sites can be characterized and remediated effic-
iently to achieve the goals of groundwater protection
and restoration.

The completion strategy for each National Priorities
List site, as portrayed in the Master Schedules for the
Groundwater Protection Program (see Appendix), is
described in the following sections. For the 100 and
300 Areas within the River Corridor, these schedules
are more well defined due to the completion of interim
records of decision (ROD 1996a; ROD 1996b; ROD
1999a; ROD 1999b) for all source control actions and
the establishment of specific Tri-Party Agreement
milestones and commitments to arrive at final decisions
for these sites. For the sites in the 200 Area, most of
the operable units are still early in the remedial
investigation/feasibility study and consequently many
of the key decisions have not been made. In addition,
final decisions for the Central Plateau will greatly
depend on the residual risks from tank waste, the long-
term contributions from ongoing waste management
operations, and the risks to human health and the
environment from decontamination and decommis-
sioning of 200 Area nuclear facilities. This accelerated
plan provides the basis for actions between now and
2012, and to a lesser extent after 2012, to be taken
by the Groundwater Protection Program to complete
remediation within regions of the Central Plateau.

2.4.1 River Corridor Completion Strategy

During preparation of the Master Schedules for the
Groundwater Protection Program, efforts were taken
to assure that the schedules of the River Corridor Proj-
ect and for groundwater protection activities both sup-
port the completion of final records of decision in the
100 and 300 Areas. Recent changes in the Tri-Party

At this time, no formal strategy has been
developed to delete any of the 100 Areas from
the National Priorities List. However, using an

area-by-area approach to develop and prepare
data needed to support final remedy decisions
provides a sound basis for any deletion strategy.

Final groundwater remedial action decisions
were excluded from the River Corridor Contract,
but it was acknowledged that ...”Future
groundwater decisions shall be required upon
completion of source remedial actions and an
appropriate period to assess the performance

of these actions.” Although no specific time frame
is given in the contract, the early completion of
100-B/C Area at the end of 2006 should provide
a basis to assess each area’s compliance with
remedial action objectives and help to establish
an appropriate schedule for issuing final deci-
sions for the 100 Areas.

Agreement (Ecology et al. 1998) set schedules for
the completion of waste site remediation and facility
decontamination and decommissioning for the 100
and 300 Areas, which is the primary focus of the River
Corridor contractor. Concurrently, the Groundwater
Protection Program has responsibility for coordinating
groundwater monitoring, assessment, and remediation
with ecological monitoring and assessment, and
development of the final remedy selection and docu-
mentation process for the 100 and 300 Areas. These
closely related and highly dependent activities are
coordinated to assure compliance with the Tri-Party
Agreement. The goal is to complete the activities
required to issue final records of decision, develop
and implement long-term stewardship, and delete the
100 and 300 Areas from the National Priorities List.

The sections that follow describe the completion
strategy and commitments for the 100 and 300 Areas
contained in the Tri-Party Agreement, the Agreement-
in-Principle (Ecology et al. 2001a), and the tentative
agreement (Ecology et al. 2001b) for the River Corridor,
upon which the Master Schedules for the Groundwater
Protection Program (see Appendix) are based.

2.4.1.1 100 Area Completion Strategy and
Commitments

The basic strategy in the Tri-Party Agreement cleanup
plan for the River Corridor is to pursue source control
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measures on an area-by-area basis. The sequence
and the timing for completion of source control actions
for the individual reactor areas are as follows:

e B/C Area — December 2006
® F Area — December 2008
e H Area — December 2010
® D Area — December 2011
e K Area — December 2012
e N Area — December 2012

Upon completion of these source control actions,
DOE is required to submit closeout verification
packages for each waste site, pipeline, or unplanned
release. Those packages are then consolidated into
reports that document these actions achieved the
required degree of cleanup. The only requirement is
that these reports be submitted in a “ timely manner”
on an area basis to support the development of a final
record of decision for the entire 100 Area. In addition
to source control actions, baseline risk assessments
will also be developed on an individual reactor basis
to support the final 100 Area Proposed Plan and
Record of Decision. The commitments to develop a
baseline risk assessment for the 100-B/C Area is
contained within the River Corridor tentative agreement
(Ecology et al. 2001b) and will serve as a template
for the other reactor areas.

The schedule for the pilot study of the 100-B/C Area
risk assessment is to complete the data quality
objectives process in 2002, perform data collection

in 2003 and 2004, and submit the 100-B/C Area
Risk Assessment Pilot Study Report in July 2005. Based
on this schedule, Table 2.2 provides consistent
schedules for each of the other areas.

With many of the most significant sources of
groundwater contamination already subject to ongoing
remedial action, it is anticipated that groundwater
plumes for chromium and other mobile contaminants
should begin to attenuate. For the 100-B/C Area and
the T00-F Area, where no interim actions were taken,
chromium concentrations should meet remedial action
objectives through monitored natural attenuation, which
will protect the Columbia River ecosystem, achieve
drinking water standards, and return the area to
potential future use status well before 2012.

During the year following completion of the source
control actions in each of the areas, groundwater
monitoring and well decommissioning activities are
scheduled. The goal of these efforts is to upgrade the
monitoring networks to meet the requirements for long-
term stewardship and issue an approved operations
and maintenance plan for each groundwater operable
unit. Similar efforts will be needed to develop a long-
term environmental monitoring plan to assess the
continuing impact of residuals left after source actions
are complete.

The last commitment in the River Corridor tentative
agreement (Ecology et al. 2001b) is to “Submit a
schedule and establish commitments to complete the
Remedial Investigation/Feasibility Studies and

Proposed Plans in support of the Final

Record of Decision for the 100 Area.”

The 100 Areas study should not represent

a major new characterization initiative,

Data Quality Data Risk but a compilation of data gathered during

Area Objectives Collection Assessment Complete Actions source control actions, reactor risk
100B/C 2002 20032004  July2005  December 2006 assessments, ongoing groundwater
100-F 2004 2005-2006 July 2007 December 2008 moniforingl Spring sqmp“ngl and
100-H 2006 20072008 July 2009 December 2010 Columbia River monitoring as well as the
100D 2007 20082009  July 2010  December 2011 annual groundwater remedial action
100K 2008 20092010 July2011  December 2012 reports. These data should provide the
100-N 2008 2009-2010 July 2011 December 2012 linforrpatlon reqUIred to make the final

ecision for the 100 Areas.
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The commitments necessary to obtain a final
record of decision for the 300 Area are based
on the same strategy employed in the 100 Areaq,
including submittal of close-out verification
packages in a “timely manner” for each of the
three subdivisions within the 300 Area National
Priorities List. Development of the final record of

decision will again be done after an appropriate
period of time to judge the effectiveness of the
remedies. The record of decision requires a new
milestone be set to establish a date to complete
the final remedial investigation/feasibility study for

the entire 300 Area. These efforts are likely after
2020.

Other commitments also may influence the scope
and the timing of future work. For example, the next
CERCILA five-year review could alter the scope and
timing of work. The next review may generate
additional work if it is determined that remedies are
not meeting their remedial action objectives; or, if the
remedies are meeting these requirements, it may mean
that remedial actions may move to a monitored natural
attenuation remedy. The next CERCLA five-year review
should be prepared in 2005/2006, and DOE and
the Hanford Site contractor will prepare it for submittal
to EPA.

Efforts to evaluate alternatives to pump-and-treat
systems like those described for N Springs may also
provide opportunities to refocus groundwater protection
priorities. In these instances, care must be taken to
ensure appropriate documentation exists to support a
change in the response action. Without appropriate
documentation, changes to these actions may create
noncompliant conditions when compared to remedial
action objectives during the next CERCLA review.

2.4.1.2 300 Area Completion Strategy and
Commitments

The strategy for the 300 Area is also built on the
early completion of remedial actions on an area-by-
area basis. For the purposes of the Tri-Party Agreement,

the 300 Area has been subdivided into three parts:
the portion of the 300 Area within the industrial com-
plex (inside the fence), the portion outside the industrial
area (outside the fence), and the 618-10 and 618-11
burial grounds. Actions to control sources of contam-
ination are to be completed for the portion outside the
fence by December 2012. Completing source control
actions for the portion inside the fence and the 618-10
and 618-11 burial grounds are not scheduled to be
complete until December 2018.

Earlier efforts to complete the outside-the-fence portion
of the 300 Area for partial deletion from the National
Priorities List would be the primary driver to move this
work forward. Any efforts to pursue partial deletion
from the National Priorities List for the outside-the-fence
portion could not occur before 2014.

In addition to the new milestone commitments con-
tained in the River Corridor change packages, several
existing and ongoing activities represent the primary
near-term issues between the Groundwater Protection
Program and the River Corridor contractor. Several
complementary efforts are now underway to evaluate
whether the industrial cleanup standard for contam-
inated soil of 350 pCi/g protects the groundwater
and/or ecological receptors. These activities support
the ongoing remediation of the 300-FF-1 Operable
Unit that contains the primary sources of uranium
responsible for the existing groundwater contamination.
This re-evaluation of the 350 pCi/g uranium cleanup
standard for groundwater is to be complete in early
2003. In addition, it will allow the completed waste
site excavations to be backfilled and recontoured, may
require the industrial cleanup standard to be lowered
to protect the groundwater and ecological receptors,
or will seek to modify the existing groundwater remedy
to require long-term institutional controls of the ground-
water rather than the current remedy of monitored
natural attenuation.

Due to the long lead time for completion of the first
portion of the 300 Area (after 2012), few other issues
exist that cannot be resolved in time to meet the
Tri-Party Agreement requirements.

o
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2.4.2 Central Plateau Completion
Strategy

Similar to the approach in the 100 Areas, where
actions were taken to complete each individual reactor
area, each of the parcels selected for early action in
the Central Plateau require a group of actions to move
to long-term stewardship. Unlike the 100 Areas where
the cleanup goals established were predicated on
unrestricted future use, the 200 Area cleanup goals
would be based on restricted future use, appropriate
institutional controls, and effective containment actions
to protect human health and the environment.
Remedies for the high-risk sites as well as all of the
other waste sites located within boundaries of the
U Plant Areaq, the BC cribs and trenches, the Plutonium
Finishing Plant cribs, and the PUREX cribs would be
based on interim action records of decision.

The closure schedule for the U Plant Area (see
Appendix, Schedule A.9) provides an example of the
actions needed to proceed through the investigation
phase to remedial actions and other measures required
to transition to long-term stewardship and to limit the
impact of future releases to the 200-UP-1 Operable
Unit.

The area closure approach relies on coordinated
actions to eliminate septic system discharges, refurbish

The strategy to complete cleanup of the Central
Plateau and transition to long-term stewardship
focuses on completing actions on land within
the Core Zone that contains high-risk waste sites
with significant potential to contaminate
groundwater and to remediate those lower risk
sites that are located outside the Core Zone of

the Central Plateau (i.e., shrinking the contam-
inated area). The four parcels selected as high-
risk sites and slated for completion by 2011 do
not include tank farms and those high-risk sites
immediately adjacent to tank farms. Schedules
for completion of those high-risk sites and the
adjacent tank farms depend on the timing and
strategy for closure of the tank farms.

> o

o

and relocate water lines, and abandon high-risk wells
within the area adjacent to high-risk sites that represent
a long-term risk to the 200-UP-1 Operable Unit. Once
these actions are complete, remedial actions on the
high-risk sites would be implemented and an upgraded
monitoring network would be put in place to meet the
requirements for long-term stewardship.

Detailed schedules of activities to support each of
the other high-risk sites are currently under develop-
ment. These activities also will be closely coordinated
with the decontamination and decommissioning of
facilities within the Central Plateau.

For the areas outside the Core Zone described in
Section 2.2.1, a much more limited group of actions
is envisioned than for areas with high-risk sites. The
two parcels addressed in this section contain all of the
200 Area waste sites outside the Core Zone. The
200 North Gable/B Pond complex and the Central
Landfill parcels represent only marginal risk to
groundwater. However, early action in these areas is
expected to preserve the existing groundwater quality
and support a final remedy of monitored natural
attenuation for much of the 200-PO-1 and 200-BP-5
Operable Units. These parcels also require decom-
missioning of certain high-risk wells, but no septic
systems or waterlines are located in these parcels.
Development of institutional controls for these areas
are less dependent on the residual contamination left
after the remedial action is complete than on the need
for restricted access to assure the public is protected
from potential air releases from operating facilities.

Once source control actions are complete, the
groundwater monitoring networks for these parcels will
be upgraded and a long-term operations and mainte-
nance plan for groundwater and environmental moni-
toring will be completed.

The long-range plan for continued operation of the
200 Area, coupled with the existing inventory of
hazardous and radioactive contamination, make it
unlikely that the Core Zone of the Central Plateau will
be deleted from the National Priorities List. Efforts to
pursue partial deletion of lands outside the Core Zone
may be possible, but must be made in the context of
continuing operations.
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3.0 Program Management

FHI has an integrated management approach for
groundwater protection. The groundwater protection
work is organized around key functional areas,
allowing major portions of the work to be centralized
for the entire Hanford Site. Managing the work in an
integrated fashion accelerates cleanup and makes it
more efficient by coordinating projects, avoiding
duplication, and assuring consistent decisions (see
Appendix, Schedule A.13).

3.1 Scope

The sheer expanse of the Hanford Site, the inherent
hazards associated with the significant inventory of
nuclear material and waste, the large number of aging
contaminated facilities, the diverse nature and extent
of environmental contamination, and the proximity
to the Columbia River make the Hanford Site one

of the world’s largest and most complex environmen-
tal cleanup project.  During the cleanup, many key
decisions will be made that either directly or indirectly
affect the protection of the groundwater and ultimately
the Columbia River. To assure these decisions are made
in a consistent manner, DOE established a specific,
integrated groundwater protection program in 1996.
This program is designed to manage all effects from
Hanford waste disposal sites (cribs, trenches, tank
farms, etc.), from both past and present operations,
that directly affect protection of the groundwater and
human and environmental receptors.

3.2 Program Organization

To effectively manage the Groundwater Protection
Program, FHI created an integrated organization
(Figure 3.1). This organization is supported by both

- 00T
|
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Figure 3.1. Organization of the Groundwater Protection Program.
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the DOE Office of River Protection and Richland Oper-
ations Office and by all four major site contractors.
The lead for managing the total effort has been
assigned to the Central Plateau contractor, Fluor
Hanford, Inc. The Central Plateau contractor has the
overall responsibility to assure the work planned and
undertaken by each of the major site contractors is
done in a consistent and effective manner, which
protects human health and the environment.

3.3 Key Functions

Key centralized management functions must be

performed in a uniform manner across the site
(Figure 3.2).

3.3.1 Characterization of Systems

The Characterization of Systems Task facilitates
development of consistent data, parameters, and
conceptual models to resolve technical issues and
support efforts to estimate contaminant migration and

Well Characterization

Management of Systems

Environmental

Databases

Groundwater
Science & |
Technology

Groundwater
Monitoring

Risk
Assessments

Ecological
Assessments

Figure 3.2. Key centralized management functions.

impact (deLlamare 2000). In particular, the Charac-
terization of Systems Task: (1) facilitates the develop-
ment of consistent conceptual models for the Hanford
Site; (2) consolidates, maintains, and communicates
technical baseline information and data to serve as
the basis for organizing technical issues and
developing assessment specific data packages, and
(3) facilitates the coordination and integration of field
characterization work and assessment modeling
approaches.

3.3.2 Hanford Database Integration

FHI's Groundwater Protection Program has access
to sitewide essential services that develop, maintain,
and operate Hanford’s environmental databases.
These databases are used to capture monitoring data,
waste site data, well information, sample tracking, and
geographic information. The Groundwater Protection
Program also has project specific databases (e.g., those
associated with remedial projects such as the pump-
and-treat systems and in situ redox manipulation). The
databases are integrated so they provide staff ready
access to information from across the Hanford Site.
The Virtual Library provides web access to the most
frequently used information in these databases.
Table 3.1 describes the databases that are available
to the Groundwater Protection Program.

3.3.3 Risk Assessments

The Hanford Cumulative Impact Assessment effort
assesses Hanford's impact on the groundwater, the
Columbia River, and the users of those resources. An
infegrated system of computer models and databases
enables users to model the movement of contaminants
from all waste sites at the Hanford Site through the
vadose zone, groundwater, and the Columbia River
and estimate the impact of contaminants on human
health and the environment. In the future, transport of
contaminants through the air will also be available so
that contaminant impact through all pathways can be
assessed.
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Description

The library makes available the information needed to estimate
contamination migration and impact across the Hanford Site. This
library is now available to DOE/RL personnel, site contractors/
subcontractors, regulators, and others who have access to HLAN,
BLAN or P_LAN.

Database Integration
Virtual Library (VL)

Hanford Features, Events, and Processes (FEP) This database documents the initial screening of the international
suite of FEPs for relevance to the Hanford Site. It is one of the tools
used fo promote consistency, completeness, and defensibility in

conceptual models.

Issues Management (Issues) The issue management process provides a controlled and
documented method to formally track and resolve non-fechnical
and technical issues addressed to the Groundwater Protection
Program from regulators, stakeholders, tribal nations, and the

public.

Sample and Data Management (SDM) This system supports the planning, collection and analysis of

environmental samples.

Sample Data Tracking (SDT) System This system is used fo prepare forms and container labels and

tracks sample progress.

Hanford Environmental Information System (HEIS) This is a consolidated set of electronic systems that manage data

collected during environmental monitoring.

Hanford Well Information System (HWIS) This is a database that documents information about wells at the

Hanford Site.

Waste Information Data System (WIDS) This is a computerized system that provides source information
about waste sites at the Hanford Site. The system is used to frack
site investigation, remediation, and closure activities under the Tri-

Party Agreement.

Hanford Geographic Information System (HGIS) This system is organized to manage, update, analyze, and display
spatial related data at the Hanford Site. It contains detailed maps
and site features, such as buildings, roads, piping, topography,

geology, wells, and rivers.

Project Specific Databases (PSDB) This system is made up of two databases that provide quick and
easy methods fo obtain operational data about pump-and-reat

systems and in situ redox manipulation.

Analyses to support cleanup decisions are performed
at many levels at the Hanford Site. Cumulative impact
assessments are performed at the sitewide or area

Cumulative impact assessments provide a sitewide
context for the decisions that must be made on
individual waste sites. In addition, this capability allows

users to explore the potential impact of remediation
alternatives, and, finally, it provides a way to visualize
how the impact from various waste types remaining at
the Hanford Site will overlap across time.

level. Performance assessments for individual waste
sites or groups of sites and calculations to support cover
design or to examine the detailed chemical and
physical interactions between waste and soil may be

9
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performed on the level of a few square meters. A
Hanford Site assessment coordination board assures
the various programs and projects approach assess-
ments in a consistent and defendable manner. The
board is a joint effort by the Office of River Protection
and the Richland Operations Office.

To bring consistency to the assessment approach,
DOE and the regulators developed a framework for
how risk assessments will be performed and used on
and around the Central Plateau. The framework has
seven tenants and will be applied to assessments that
support cleanup decisions (Table 3.2).

3.3.4 Ecological Assessments

Contaminants in fish and wildlife that inhabit the
Columbia River and the Hanford Site are routinely
monitored. Wildlife may access areas of the site that

contain radioactive or chemical contamination, and
aquatic organisms can be exposed to contamination
entering the Columbia River from groundwater dis-
charges along the shoreline. Fish and some wildlife
species exposed to Hanford contaminants have the
potential to be harvested for food and contribute to
offsite public exposure. In addition, detection of
contaminants or changes in contaminant levels in biota
over time may indicate that animals are entering
contaminated areas (for example, burrowing in waste
burial grounds) or materials are moving out of known
contaminated areas (for example, through water,
blowing dust, or food-chain transport).

Ecological assessments determine the impact of
Hanford’s past and present operations on the area
ecology. These assessments also determine the impact
of any specific cleanup, operational, or closure actions.
Assessments include determining the concentration of

1. The Core Zone (200 Areas including B Pond [main pond] and S Ponds) will have an industrial scenario for the foreseeable
future.

2. The Core Zone will be remediated and closed allowing for other uses consistent with an industrial scenario (environmental
industries) that will maintain active human presence in this area, which in turn will enhance the ability o maintain the
institutional knowledge of the waste left in place for future generations. Exposure scenarios used for this zone should include
a reasonable maximum exposure fo a worker/day user, possible Native American users, and intruders.

3. DOE will follow the required regulatory processes for groundwater remediation (including public participation) to establish
the points of compliance and remedial action objectives. It is anticipated that groundwater contamination under the Core
Zone will preclude beneficial use for the foreseeable future, which is at least the period of waste management and institutional
controls (150 years). It is assumed that the tritium and iodine-129 plumes beyond the Core Zone boundary will exceed the
drinking water standards for the period of the next 150 to 300 years (less for the tritium plume). It is expected that other
groundwater contaminates will remain below, or be restored to drinking water levels outside the Core Zone.

4. No drilling for water use or otherwise will be allowed in the Core Zone. An intruder scenario will be calculated for in
assessing the risk to human health and environment.

5.  Waste sites outside the Core Zone but within the Central Plateau (200 N, Gable Mountain Pond, BC Crib) will be remediated
and closed based on an evaluation of multiple land use scenarios to optimize land use, institutional control cost, and long-
term stewardship.

6. An industrial land use scenario will set cleanup levels on the Central Plateau. Other scenarios (for example, residential,
recreational) may be used for comparison purposes to support decision making especially for:

e The postinstitutional controls period (more than 150 years).
e Sites near the Core Zone perimeter to analyze opportunities to shrink the site.
e Early (precedent-setting) closure/remediation decisions.

7. This framework does not deal with the tank retrieval decision.
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contaminants in ecological species, the relative health
of indicator species, and other activities required to
protect threatened or endangered species.

The data collected to date suggest that maximally
exposed individuals of the public are not at risk from
consuming game animals. The results also indicate
that wildlife populations monitored on the Hanford Site
are thriving compared to other reference populations.

A single, integrated biological characterization and
impact assessment capability brings better under-
standing to the potential biological impact associated
with the presence of contaminants in the environment.
This approach is a costeffective means to identify those
areas and organisms that best represent the most likely
receptors of Hanford-derived contamination and areas
where both short- and long-term contaminant surveil-
lance and biological impact monitoring should be
conducted. Integration of these activities will (1) docu-
ment the biological resources present, (2) identify biota
pathways that contain elevated levels of Hanford-
derived contamination, (3) examine measurable biolog-
ical endpoints that indicate the relative condition of
the receptor organisms, and (4) provide the site-specific
data necessary to examine, calibrate, or validate
contaminant transport and ecological risk assessment
models proposed as screening tools for the Hanford
Site close-out plans.

“EPA expects to consider using innovative
technology when such technology offers the
potential for comparable or superior treatment
performance or implementability, fewer or lesser

adverse impacts than other available approaches,
or lower costs for similar levels of performance
than demonstrated technologies.”

40 CFR 300.430 (a)(1)(iii)(E)

3.3.5 Groundwater Science and
Technology

The Groundwater Protection Program'’s Science and
Technology Project is providing data, tools, and
scientific understanding to fill critical information gaps
to support plans for remediation and closure of waste
sites at Hanford. For example, the Science and
Technology Project has contributed to Office of River
Protection milestones. Through funding provided
directly to the Science and Technology Project as well
as scientific studies by the DOE Environmental
Management Science Program, the results of laboratory
experiments and advanced modeling were used to
predict the future migration of cesium-137, chromium,
strontium-90, and uranium beneath leaking single-shell
tanks. The Science and Technology Project is
transferring results and models from the high-level waste
tank investigations to the acceleration work scope
identified in the Hanford performance management
plan (DOE/RL-2002-47). These general models will
be used to develop alternative remediation strategies
and set the stage for long-term monitoring. The work
required fo accomplish this includes the following tasks:

e Estimate waste inventories and measurement of
ecological risk assessment data for use in
cumulative and site-specific impact assessments
to support accelerated remediation and closure
decisions.

® Perform laboratory and modeling studies of
contaminants in leaking high-level waste tanks
and high-risk waste sites to support accelerated
remediation and closure plans by resolving
issues of future contaminant migration.

e Conduct field studies of flow and reactive
transport in Hanford soil to provide modeling
parameters for cumulative and site-specific
impact assessments.

® Perform laboratory, field, and modeling studies
to support development of alternative
remediation approaches for the interim
groundwater pump-and-reat systems currently
operating.
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® Develop remediation technologies that may be
used at high-risk waste sites or to replace the
interim groundwater pump-and-reat systems.

Understanding contaminant release, distri-
bution, and transport are critical to determin-
ing inferim and final solutions for contaminants
on the Hanford Site, their impact to human health

and the environment, and the decisions to be
made for managing remediation and long-term
stewardship. The Science and Technology
Project helps provide this critical information.

3.3.6 Groundwater Monitoring

Groundwater is monitored at Hanford to determine
the nature and extent of contamination from Hanford
operations. Groundwater under the Hanford Site has
been contaminated through discharge or storage of
liquid waste in cribs, ditches, trenches, ponds, and
tanks (Hartman et al. 2002). Currently, approximately
207 square kilometers (80 square miles) of ground-
water have contamination levels that exceed drinking
water standards. The contaminated groundwater is
not in our drinking water system, but portions have
reached the Columbia River. The Groundwater Moni-
toring Project provides an integrated approach for all
groundwater monitoring activities at the Hanford Site.
The scope of work includes all aspects needed to
manage, integrate, and implement the groundwater
monitoring requirements for the entire Hanford Site.
Specifically, groundwater monitoring includes the
following activities:

* Monitor treatment, storage, and disposal units and
other site facilities under RCRA regulations to
determine if the facility has affected groundwater

quality.

* Assess the nature and extent of contamination from
RCRA treatment, storage, and disposal units that
is known to have affected groundwater quality.

* Assess the groundwater within CERCLA ground-
water operable units to determine the type and
extent of the contamination, so a record of decision
for remediation of the groundwater can be prepared.

* Assess the effectiveness of groundwater remedial
actions.

* Deploy, evaluate, and implement innovative tech-
niques (field methods and evaluation processes)
to enhance groundwater monitoring.

* Maintain and upgrade the Hanford seismic moni-
toring network.

® Maintain and upgrade the Hanford Sitewide
Groundwater Model.

* Publish an annual report of the results. The report
can be accessed at http://groundwater.pnl.gov/

3.3.7 Well Management

Construction and maintenance of wells is an essential
but costly element of groundwater protection, reme-
diation, and monitoring. Well management activities
provide leadership and a focal point to coordinate
the construction, maintenance and decommissioning
of wells on the Hanford Site. The vision of the well
management strategy is to provide leadership and a
focal point for coordinating wells on the Hanford Site.
This includes strategic planning and guidance for
groundwater protection and support to groundwater/
vadose zone remediation. The goals are to prevent
duplication of activities and assure information is freely
exchanged and more efficiently disseminated to all
participants involved in the groundwater protection
program. A plan for managing wells will be prepared
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and issued in fiscal year 2003. Key elements that will
be implemented as part of the plan are:

Establish a central point of contact for all wells on
the Hanford Site.

Establish roles and responsibilities between site
contractors.

Coordinate well drilling, maintenance, and well
decommissioning activities (Figure 3.3).
Manage and maintain the Hanford Site Well
Database.

Act as focal point for all well management decisions.

Provide interfaces with regulatory agencies, users,
and other databases, such as the Hanford Environ-
mental Information System.

Figure 3.3. Hanford crews drilled a borehole near
tank B-110, one of the first single-shell tanks built in
the 1940s. Instruments and sensors were installed
to measure soil temperature, soil water pressure,
and water content.
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4.0 Communication Plan

Key to the success of cleanup at the Hanford Site is
involving and communicating with the public. The
public typically most interested in the Hanford Site is
a large, passionate, diverse, and geographically
dispersed community, united by a common interest to
protect the Columbia River and have a voice in
Hanford’s future. Building the mutual trust and support
to move ahead on difficult issues requires an accessible
and inclusive program for involving this community.

The Community Relations Plan for the Hanford
Federal Facility Agreement and Consent Order
(DOE/RL 2002, http://www.hanford.gov/crp/
toc.htm) gives general guidance for these activities.
The Hanford Advisory Board gives additional guid-
ance. The Hanford Advisory Board is an independent,
non-partisan, and broadly representative body consist-
ing of a balanced mix of the diverse interests that are
affected by Hanford cleanup issues.

The range of information resources and public
involvement opportunities provided by the Ground-
water Protection Program is described in the following
sections.

4.1 Public Involvement
Opportunities

These opportunities assure that interested people
can share information and views, consult and collab-
orate with DOE, Hanford regulators (EPA and Ecology),
and Groundwater Protection Program staff on pro-
gram activities. Public involvement opportunities are
posted on the Internet (http://www.hanford.gov/
pubinvolve.html) and include:

¢ The Hanford Advisory Board. DOE and FHI regularly
inform the board and its subcommittees of
Groundwater Protection Program activities and
provides support for meetings, reports, and other
activities.

* Monthly Open Meetings. These monthly meetings
are informal opportunities for the public, tribal
governments, stakeholders, regulators, DOE, and
FHI program staff to voice opinions, discuss and
resolve issues, and identify upcoming events.
Meeting minutes are issued to more than
200 individuals and organizations on the Ground-
water Protection Program distribution list and are
posted on the program’s web site. Meetings are
held the first Monday of the month.

* Regulatory Agency Meetings. The Groundwater
Protection Program regularly meets with Hanford
regulators to inform them and obtain their input
on decisions related to program direction and
funding.

* Information Sessions. These opportunities bring
together program staff and specific groups to
inform them about, and seek their input on,
selected issues and projects. The meetings may
include FHI, DOE, regulators, and others depend-
ing on the nature of the discussion.

* Work Groups. Work groups provide opportunities
for interested parties to meet with program staff to
focus on a critical Hanford issue within the project’s
scope. A typical work group is limited in duration
and targets a specific technical or policy issue.
Examples of work groups are the Regulatory Path
Forward Work Group, the System Assessment
Capability Work Group, and the Policy Work
Group.

e Technical and Professional Interactions. Ground-
water Protection Program staff regularly partici-
pate in technical and professional conferences,
symposia, and other activities to assure these
audiences are informed about the program.

In addition, the Groundwater Protection Program is
linked to the Hanford Site’s emergency preparedness
efforts to assure technical action and communication
occurs in the event of an off-normal or unusual ground-
water event.
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4.2 Information Resources

Both technical and public information resources are
provided by the Groundwater Protection Program.
These resources assure that individuals and groups
have timely access to both detailed and general infor-
mation about the Groundwater Protection Program.

Technical information resources include:

* Technical Reports. Numerous technical reports are
available that summarize, analyze, and interpret
groundwater monitoring and remediation activities
at the Hanford Site. The annual Hanford Site
Groundwater Monitoring Report (Hartman et al.
2002; http://groundwater.pnl.gov/reports/
gwrepO1 /start.htm) and the annual Hanford Site
Environmental Report (Poston et al. 2002; http://
hanford-site.pnl.gov/envreport) are examples of
these technical reports. Technical reports are
available through the Hanford Site Technical
Library and via the Internet (http://www.osti.gov/
opennet/ or http://www?2.hanford.gov/declass/
or http://www.pnl.gov/tech_lib/home.html).

e Virtual Library. The electronic library provides
easy access and use of critical site data needed
by scientific, engineering, and management users
at Hanford. Users do not need an understanding
of any specialized computer language or database
designs to access, retrieve and analyze the data.
The Virtual Library is not publicly available.

e Environmental Databases. The environmental
databases (see Table 3.1) that are available for
use by Hanford staff in their work include the
Hanford Environmental Information System (HEIS),
Hanford Geographic Information System (HGIS),
Hanford Well Information System (HWIS), Sample
Data Tracking (SDT) System, Waste Information
Data System (WIDS), Pump and Treat Project
Specific Databases (P&T PSDB), and the In-Situ
Redox Manipulation (ISRM) Project Specific
Database (PSDB). Several front-end applications
are used to interface with the databases as well
as more general intranet access via a web browser.

* Management Reports. The Groundwater Protec-
tion Program regularly provides information and
technical progress and related information to a
variety of Hanford Site management reports, such

as the annual Environmental report (Poston et al.
2002).

Public information resources include:

* Web Site. A web site will be maintained to assure
that information about the Groundwater Protection
Program is easily accessible to interested parties
(http://www.hanford.gov/cp/gpp/index.htm).

* Annual Report. A report (DOE/RL 2001 most
recent issue) is issued each year that summarizes
the Groundwater Protection Program’s efforts
during the past 12 months. The report is distributed
widely to government representatives and the
public.

* Information Outreach. Outreach activities include
placement of information in the local and regional
newspapers and broadcast outlets, DOE This
Month, the Hanford Reach, Hanford contractor
publications, and trade and technical journals.

e Special Information Products. Several special infor-
mation products have been or are in production
to provide information about the Groundwater
Protection Program, including an interactive CD,
brochure, and display and presentation materials.

4.3 Information Sharing Process

General Updates. The status of normal Groundwater
Protection Program activities is available to all
interested parties on a regular basis through established
reports and meetings. Links to reports and information
about meetings can be found on the Groundwater
Protection Program Website. Meeting reminders and
agency-requested copies of reports are also transmitted
via email, Hanford plant mail, and U.S. mail.

The Groundwater Protection Program provides
regular updates to the general public, tribal nations,
regulators, the state of Oregon, and other interested
parties during monthly open meetings. These are held
the first Monday of every month.

°
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Regular updates are provided by the Groundwater
Protection Program to Hanford Advisory Board
members through monthly River and Plateau Committee
Meetings. Typically, these occur during the second
week of each month.

Reportable Events. If a significant adverse condition
occurs, Groundwater Protection Program team
members follow established procedures detailed in
documents such as Emergency Plan Implementing
Procedures (DOE-0223),"" Reporting Occurrences and
Processing Operations Information (HNF-PRO-060),?
Environmental Notifications and Reporting
(HNF-PRO-453),? and Central Plateau Remediation
Project Occurrence/Emergency Notification
(CP-PRO-005).2 This process supports compliance with
DOE orders and state and federal regulations and
assures that the Occurrence Notification Center, the
U.S. Department of Energy, regulators, Fluor Hanford
senior management, and others are notified, as
appropriate.

Emerging Issues. The Groundwater Protection
Program keeps stakeholders informed of emerging
issues, as necessary. It is important to the Groundwater
Protection Program that stakeholders are kept current
of organizational issues, since many issues impact
stakeholder perceptions about program priorities and
directions.

4.4 Topical Workshops

In the future, the Groundwater Protection Program
will hold workshops to discuss with interested parties
to discuss such things as the N Springs pump-and-reat
system, sitewide assessments, specific science and
technology topics, and other subjects as needed. These
topical workshops will provide a forum to allow the
exchange of information and ideas with a broad group
of people.

Highlights of Typical Monthly Timeline

First Monday Second week of Last Work Day Topical
of every Month every Month Daily* Weekly* of every Month Workshops
Open Meetings River & Plateau DOE keeps GPP keeps GPP

provide general GPP Committee Meetings regulators DOE informed Website is
update to public,  provide general GPP informed of of ongoing updated
tribes, regulators, update to Hanford reportable events characterization

Oregon State & other Advisory Board via Occurrence & cleanup
interested parties members Reporting Website actions

*Can happen any day of week or month

1 DOE-0223. Emergency Plan Implementing Procedures, available from the U.S. Department of Energy, Richland Operations Office,

Richland, Washington.

2 HNF-PRO-060, HNF-PRO-453, and CP-PRO-005 are internal procedure documents of Fluor Hanford, Inc., Richland, Washington.

o
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Appendix

Under this accelerated plan, the following actions
will be completed by the primary management

contractor for Hanford (Fluor Hanford, Inc.) by the end
of FY 2006:

* Remediate 54 waste sites.
® Decommission high-risk 420 wells.

* Complete four records-of-decision for waste site
remediation.

e Complete integrated monitoring system (at least
59 new wells).

* Develop final groundwater remedial actions for
200-UP-1, 100-HR-H, and 100-NR-2 areas.

* Complete water line and infrastructure upgrades
to reduce recharge.

This appendix contains the schedule to complete the
work. These schedules are updated as work progresses
and, therefore, will change regularly. The schedules
that are included in this appendix are listed below
with a brief description:

Schedule A.1. Master Summary Schedule. This is a
master summary schedule and shows the work that
will be completed by the Groundwater Protection
Program.

Schedule A.2. Waste Site Remedial Action Master
Schedule. This schedule contains all the remedial
investigations/feasibility studies undertaken.

Schedule A.3. High-Risk Waste Sites Master
Schedule. This schedule shows the high priority sites.
It shows that groundwater tasks will be completed at
the U Plant waste sites by 2006, the BC cribs and
trenches by 2006, and the PUREX cribs by 2010.

Schedule A.4. Plutonium Finishing Plant Master
Schedule. This schedule shows work that will be
completed at the Plutonium Finishing Plant by 2011.

These schedules (Schedule A.2, A.3, and A.4) show
waste sites that have been selected for early action to

isolate the large, mobile contaminant inventories,
including cribs, trenches and other disposal sites near
former nuclear materials production facilities. The
remedial actions at these sites may be to install surface
barriers that meet regulatory specifications. The
barriers have shown that they dramatically reduce the
rate of release of contaminants to the groundwater
over time, especially if installed before waste seeps
too deeply into the soil.

Schedule A.5. Shrink the Contaminated Area Master
Schedule. This schedule shows the work that will be
completed at several waste sites located outside the
area in the Central Plateau that are planned for long-
term stewardship. Early clean up and closure of these
sites would eliminate groundwater contaminant sources
outside the Central Plateau by 2009. Schedule A.5
shows that the Central Landfill work will be completed
by 2007 and the Gable Mountain/B Pond/200 North
work will be completed by 2009. Excavation of
contaminated soil and monitored natural attenuation
may be viable options for remediation at these sites.

Schedule A.6. Eliminate Recharge Conditions Master
Schedule. This schedule shows the work that will be
completed to reduce artificial and natural recharge of
groundwater. Water moving through contaminated
soil transports contaminants to the groundwater. The
Groundwater Protection Program is decommissioning
unneeded wells, upgrading water and septic systems
and installing run-on/runoff controls as part of its work
to prevent contaminant movement. Schedule A.6
shows the tasks that will be completed:

e Design and construct surface water run-on and
runoff controls - completed by 2004

e Eliminate discharge from the U Plant septic
system - completed by 2004

® Decommission high-risk wells — completed by
2006

* Decommission other unnecessary wells —
completed by 2012
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Schedule A.7. Groundwater Remediation Master
Schedule. This schedule shows the work that will be
completed to remediate groundwater. Six pump-and-
treat systems are used to cleanup contaminated
groundwater. These systems are used to remove
chromium in the 100-K, 100-D, and 100-H Areas;
carbon tetrachloride in the 200 West Areq;
technetium-99 and uranium in the 200 West Areaq;
and strontium-90 in the 1T00-N Area. The Groundwater
Protection Program is determining if these pump-and-
treat systems provide the most effective cleanup
alternatives. The efforts planned to move from interim
actions to final remedies are shown in Schedule A.7
and include assessments of the following areas:

e U Plant — completed by 2006

® 100-H Area — completed by 2006

e 100-N Area completed by 2006

e 200-UP-1 Operable Unit — completed by 2006
e 200-ZP-1 Operable Unit — completed by 2008
e 100-D Area — completed by 2010

® 100K Area — completed by 2012

Schedule A.8. Groundwater Monitoring Master
Schedule. This schedule shows the activities that will
be completed for groundwater monitoring. The need
exists to integrate well monitoring and data
interpretation provided through the Hanford Site
Groundwater Monitoring Project with well drilling
performed independently to meet different regulatory
requirements. The needs also exists to determine the
groundwater monitoring needs for long-term
stewardship of the Central Plateau. In addition, the
Groundwater Protection Program is evaluating the need
for groundwater monitoring, as well as other
technologies that would be less expensive and require
less maintenance. This schedule identifies the work
that will be done.

Schedule A.9. U Plant Closure Master Schedule. This
accelerated plan proposed an area-by-area closure
concept. This approach will complete clean up of all
facilities within a region and the associated waste sites
that represent several operable units. A sample of the
type of work that would be done at the U Plant under
an area closure concept is shown in Schedule A.9.

Schedule A.10. 618-10 and 618-11 Burial Grounds
Master Schedule. These burial grounds are considered
high-risk sites because of the contaminants found in
them and their proximity to the Columbia River.
Schedule A.10 shows the work to support current
Tri-Party Agreement milestones (Ecology et al. 1998).
This schedule shows completion of cleanup in 2018.

Schedule A.11. Assessments Master Schedule. An
area-by-area approach to develop and prepare data
needed to support final remedy decisions is provided
in Schedule A.11. A pilot study for the 100-B/C Area
will begin in 2003 and the risk assessment is scheduled
to be completed in July 2005. This baseline assessment
will provide a template for the other reactor areas.

Schedule A.12. Science and Technology Master
Schedule. The Groundwater Protection Program
continually evaluates new technologies that may be
applied to the cleanup and protection of groundwater.

The studies that may be undertaken are shown in
Schedule A.12.

Schedule A.13. Integration and Assessment Master
Schedule. This schedule provides an overview of how
the Groundwater Protection Program will be managed.
It demonstrates an integrated management approach
for groundwater protection centered around key areas,
which allows major portions of the work to be
centralized for the entire Hanford Site.
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P 200-LW-1, -2 IR yro
s = o -
. SM-015-44A
200-MW-1 Operable Unit
21005
200-MW-1 RIR roD
T e i
- - - 2 M-020-54
200 Waste Site Remediation A
=M-013-00M RIR FS/PP
200-IS-1 Operable Unit /200151 & 2005 T:1 Assessment 2 UFS Work Pan A A N
200-ST-1 Operable Unit ) )
200-UR-1 Operable Unit
"22N%913-00N
200-UR-1 RI/FS Work Plan AFS[PP _AROD
= A
o
200-SW-1 Operable Unit
- 5 i 013-000
200-SW-2 Operable Unit 200-SW-1, -2 s IJFS Work Plan AFSPP 0D
123172004 = 12/31/2009
Acronyms Key Assumptions Key Interfaces TPA | DNFSB Milestones Legend
. R bt T30 bt 1200 IFS N otk o s 20151, Boxes 0w e | = ® N
RI- Remedial Investigation 1. Schedule reflects standard CERCLA actiites ollowing the 200 area remedial - Tncudesseparae DQOS and SAP To confrmatory samplng and verication sampling 2. For removalsites, from WIDS. Volume MOTS0N S §200 WL RS (R ork plan for he 201 Unlarned Kl 1273172008 (2) GamicFo
FS-  Feasibility Study a Restoration cul d include the M-013-000 Submit 1 200 NPL RIS (RFICY the 2 12[31/2004 <> Decision Paint
PP~ Proposed Plan 3 e 108 (DOERL9828, Rev. O il e durng e mmwmw*ﬂmvw' sk for all Procurement. remediation of sois left following D&D activties. SwH1, Nm.mmmmu..arumd Dumps 00 ® T e e 15 S L5
ROD - R Decision Chd s he s ommens v il b s di e S fsemaive, 0T armen kg il b asentd o onscton i an proremendraionof 08 ’ ) Farm Opera pproved Work P B 9 o
PPM - Proposed Permit Modification 3 This v mnary o 20 v Basclin Assumptions fom ERC Y01 Long Range i iyt s e 1o montds e petormanes momoing, b sk iment. ipeceon st 200C31 e Sewer 'Z,”Z“.'L"upﬁl"f"" B s o o o Garnpoos | = roray e N —
Jine Report. More detailed assumptions can be found in the ERC Y01 Long rt of the remedial action. Remediation tenance, ibmit 200-C5-1 Chemiical Sewer Group FS, 200-CS-1 Chemical Proposed Plan| Proposed RCR 11302005 an  (2)
Range Baseline Report. 4. Includes DQO, SAP, planning, fieldwork, and reporting. 1. Redemption, if needed, assume use of engineered surface barriers or waste removal and 2. Assumes 5 years of O&M monitoring 200 ospions | Wy Loge wor . [s&d] [s&1]
4. Assume 3 dlyed ition of remedi ctivies beyond the required 15 Months e R S e B0 by e Dot M o gt i S N———
the issuance of the ROD for some Operable units is acceptable toall partcs. Remedial Design) Remedial Design Repor/ Remedial Action Work Plan e bt Sies ot e 200 e e s will generally be removal actions, Cleanup Verifcation | Closeout OIS 415 Su OU & 200-TW-2 0U RI Report to EPA and Ecology. 100002 | === P -
1.The surface C preliminary Asumes o acion eqired fr he 200.5W: the Site speci packages will be prepared for each removal waste site. A N OTA1C Sk 00TV U & DTV 0L S & roane it to B eclogy 033112 Fetermncn Proct A e
Assessment intermediate, and ina design. SoldWaste Landll WD) ad e O Contl Landil {01 whch il mmmd i for ? 4 MLOIS-435 Submit 200-PW-2 OU Kl Report ospon00s | T2
L Vo 2 Materl for constructon ofthebariesae vlable whenneeded ., MeCGee anch . with a surface barrier. 50% of 200.Ur-1 OU unplanned release sites 2.The dloseout e ‘completion d to take approximately MOI543C Submit RCRA Permit Modif 12312005 i 56 Work Scope.
3 ke - o st RERN o ol s v f:?&i’;,‘L‘?&Qiﬁi‘c"'&'!ﬂ?;7.?3:.‘;‘?1“13?"2’!775&1"“:éa"i‘ivw’?’ﬁ,‘:iii“éi&lh“&i”“"' 2 mont forKATSDS 5443 Submi J0LAW-1 00 Py an iz | D eneorumssion e
1.Asmes 09 o remedial e perod i 10 ey o prclminars, 4 days for addressed by remediation of the waste sites associated with the UPR. Assumes that 5-46 Subimit 2004 Chemical lab Waste OUs R Report. 0 200-1W-1 & 200LW-2 ACL Groups 103112005
- RecordofDecton intermediate, and 44 days for fnal design. septic tanks will be removed but the tile feld left in place with no further action. 5468 Sub A Chemical lab. ) W.)sm:lrcsmml.wI&zwl\vtALLomnwps 09Ro0po00 | IR urnes workscove
. Closwe 5. Assmes the RDRRAWP il b combined i one document with  10moneh durtion e S 2000 o v (02008
with no public reiew. MOI600 C crions for all g 0973072024
f ANRCHATSD Uni 16410,206A%60, 2164371 oa8f2004
216510 Pond, 21605 10 Dich, 241X 70, 2410071 and 241X
V020008 Submit losuelPost-Closure Pans for 21610, 216.A 368,216 A37-1 207 South Retenton Basin 21610 Fond, 127312008
(6510 Ditch, 251X 70,241 CX . and 241X 72
M2035 Submit 1610 Crib, 216 A3 Crb 216AS7 1 i, and 207 South Retetion Basi ClosurPos Closure 0 Ecology. 12731 2005
M-20-39 St 216:5-10 Pond and Ditch Closure/Post Closure Plans to Ecology 11/30/2005
S 241-CX-70 Storage Tank, 241-CX-71 Neutralization Tank, 241-CX-72 Storage Tank Closure/Post Closure to Ecology 12[31/2008
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PROTECTION PROGRAM

High Risk Waste Sites

Rev4 0

st

FY 2002 FY 2003 FY 2004 FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 FY 2011 FY 2012 FY 2013 FY 2014 | FY 2015 FY 2016 | FY 2017 | FY 2018 | FY 2019 | F¥Y 2020 | FY 2021 FY 2022 & Beyond
Project Director Date
B/C Cribs & B/C Control Area ATS Propose lan 1, T2 S
T
Decision Making Documents koo A
Remediation BC Crib Characterization
BC Cl‘Lm]_Amalolumaw_Clcanup_ﬂauumgA
ABC Control Area Radiation survey
C CA Cleanu
Confination Sampling(200-T
Barrier Remedial - TW-
Pro,
Procyreme
Pipelin avation
Barrier) C ruction
N
Verify Closegut
A
/ Backfill
Operation & Maintenance A
PUREX Cribs
A FS | Propased Plan (PW-2 & P
Decision Making Documents ROD
(Confirmation, i
Remediation {Pipeline Remedial Design
Procurement
: rier Remedial Design
rocurement
Pipeline Excapatios
Barrier Construction _a
 AVerify Sampling | Backill
AOperation & i
AL
PFP CCL4 | Plutonium Rich Waste Sites AT Profosed van
Decision Making Documents Krop
Remediation XConfirmation|samgling
Pipeline Remedial Design
Procurement
Bariér Remedial Desi
\l/P C| ent
c Excayation
A
Barrier Construction A
Vedify Sampling | Backfill
*ﬂnpr:finn & i e
A

Acronyms

Key Assumptions

1. The four 200-LW-1 BC eribsftrenches will be incorporated
2. Surface bariers assumed preferred remedial altemative for
- Five surface barriers for five PUREX cribs; 216:45, 216:A-10, 216 216:A37-1, 21645,
Issue draft A FS{PP 6 months ahead (by 6-:30-05) of TPA milestone M-15-43C (12131/05) to
support ROD by 6/30/06.
b- Four surface barriers for 22 200-TW-1 BC cribsjtrenches
Issue Draft A FS[PP 3 months ahead (by 12/31/03) to TPA milestone M-15-41C (3/31/04) to
support ROD by 12/31/04,
- One surface barrier for four 200-LW-1 BC cribsftrenches
200-TW-1 ROD amended to incorporate 200-LW-1 (BC) sites; Single RORRAWP modified to
incorporate 200-LW-1 (BC) sites. Integrate barrier construction with 200-TW-1 B cibs.
for seven PFP Carbo (ccLa)) u) cribs: 2162-182,
ZIGZIA 21623, 21629, 216Z:12.216L 18, 216219,
3. Excavation with
pondsdiches, and surface contamination.
- Pipelines to cribsjtrenches
- BC control area

t0 the 200-TW-1/2 FS/PPIROD.
ftrenches.

d-Five

" for pipelines

ntrol Area Cleanup as voluntary action.
a. Minor surface contamination over BC Control area.
RadRoer o cquialent cquipment will b sed 0 survy the arca bured in 2000 and hand sureys
conducted in remaining controlled area.
. Workiin the BC control area will consist of a single phase cleanup from the outside in towards the
eribs and trenches.

o Assumes shallow sl suvey an removalof contaminaion aras greate than theaction evls to
a um depth of

e o held equip ill be conducted i jing the
removal a

5.0nc nw BC charactrization borchale will b required o supportcharacteizaton needsfor oher sie
projects.
a. Assume streamlined DQO process for the other site projects characterization requirements.
ill need to be preparet

ccelerated from the 200-LW-1 Work Plan.
7. The above waste sites are associated with several OUs. It is assumed that FS will address all waste sites
existing TPA M-15 interim milestones to complete FS:
Following the remedial decision (ROD), only the bove waste sites (#1 & #3)wil be accelerated for
remediation. None of the waste sites identified for accelerated remediation are adjacent to tank farms.

3 Confirmatoryremedial design sampling can be iniciated pror o ssuance o[ oD or .u-pmml Closure
Plan, and needed only for waste sites with surface barriers. Remove and disi

18. Assumes minimaladdiional ecological assesment for BC Cribsand BC controlara

are ot assumed to require confimatoryfemedial dsign samplng 45 sampling wil b performed
during remediation applying the observational approach.

9. Soil borrow sources for surface barrier construction available on the Hanford Site.

10-Remediation miletone 093106 for C Cribsand BC CA et by completion ofexcavatonfo

construction and submi icloscout packase and doce not nclude finl resulatory

roval of ucnfcanon/dnscom, backfilling, or ORM.

1. Other remediation milestones met by completion of excavatonfbarrcr constuction (docs not include

rificaioncloscout, backflin, o OBM)

performed a

BC Control Area cleanup
perormed by anford onoree

13. Assumes use of alternative surface barriers designed for Hanford's environmental conditions and for

ivalency that will be addressed in the FS.

14. FS[PPIROD required for surface barriers and

15. Early regulator buy-infacceptanc

16. RCRA TSD Closure Plans not required for RCRS TSD sites in OUs with and FS/PPIROD; assumes.
WAC 173303645 (1)) provision can be applicd.

17. Sufficient
under existing work plans to support rqu\lalury decisions.

+ EE[CAIAM for pip

planned activities

1 cal t for others. Ecological DQO's may be needed, but

me DQO el woula require no additional ecological samplins

19. Assume minimun of 5 years o barrier monitoring and inspection (O&M period).

20 Key document difve s the erormance ianagement lan for Acelratd Clanup o the
Hanford Site, DOE[RL-2002-47, Predecisional Draft B, and july 17, 2002.

21, Issues:

- The accelerated plan does not account for the possibility that some sites may.
contan TRU leves of contamination, which would introduce additonal

d kel 1
b- |||/0k|- waste site ownership.

and budget to address.

TPA | DNFSB Milestones

M-15.00C

MOI1541B

MO1541C

MO15438

M01543C

M016:00
M-020.008

M2033

Complete all 200 Area non-tank farm operable
plan schedules

Submit 200-TW-1 OU & 200-TW-2 OU I report to EPA and Ecology and includes the Past Pracitce Waste
Sites in the 200-PW-S Fission Product-Rich Process Waste Group

Submit 200-TW-1 OU & 200-TW-2 OU FS and Proposed Plan to EPA and Ecology and includes the Past
Pracice Waste ites i the 200.PW:5 Fisson ProductRich Process Waste Group. The waste site sssociaed

the Hanford protot addressed by the TW-1/TW-2 Proposed Plan.

Submit 200.PW.4 OU R Report including the Pas Pracice Waste its i the 200.PW 4 General Process

Waste Group.

Submit 200-PW-4 OU Feasibility Study and Proposed Plan/Proposed RCRA Permit Modification including

the Past Pracitce Waste Site in the 200-PW-4 General Process Waste Group,

Complete Remedial Actions for all 200 Arca Non-Tank Farm Operable Units.

‘Submit ClosurefPost-closure Plans for 216-A-10, 216-A-368, 216-A37-1, 207-A South Retention Basin,

216:5-10 Pond, 216-5-10 Ditch, 241-0X70, 241-CX71, and 241-CX72.

Submit 216410 b, 2164368 Cib, 216371 Crib, and 207 South Retenton Basin Closurc Pt

Closure Plans to Ecology in W2 s

Waste Group Operable Unit (to be coordinated under M-15-43C).

it pre-ROD site investigations under approved work

127312008

1073012002

03[31/2004
063012004

123172005
0973072024

12/3112008

12/312005

Legend

A

RIS —

It 516 Work Scope.

Unfunded Work Scoge

FLuoR
[ A —

FLuoR
Porormace Super Sirech Goal

Wﬁ@@'

Schedule A.3. High-Risk Waste Sites Master Schedule.
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Fluor Hanford @ GROUNDWA'LLE_R

FY 2002

PFP Area Cleanup (CClL) - Pgl

Rev._0

Project Director, Date,

FY 2003 FY 2004

FY 2005

FY 2008 FY 2009

FY 2013 | FY 2014 | FY 2015 | FY 2016 | FY 2017 | FY 2018

FY 2019 | FY 2020

FY 2021

FY 2022 & Beyond

Plutonium Finishing Plant

Accelerated Stabili dtion

Legacz Material Removal

 Complete Pu Stabilization

Accelerated Deactivation & Dismantlement

200-PW-1 (Vadose Zone)

Waste Site Remedial Action - RI/FS Process

Representative Sites (216-Z-1A, 216-2-9)
Remedial Investigation

Vertical Well atZ9  VerticallWell at Z-1A ~ Slant Well at 2.9
tg Watgr Table to Watdr Table toPlio- Pleistocene

10/ Qk-"-

10 Lab Ansysis an
¥ \* Dota Valdation

Submijt Rl Report for
egulptor Review
. . Sampling &
Dispersed Carbon Tetrachloride Vadose Zone Analysis Pland\
Remedial Investigation
Shallow | Intermediate 4, RI
L m—
1, Vadose Zone RI [Complete Field Work
Treatability DQO [ Plan [ Test | Report
calTransport Modeling K ‘
:; ampling
Remedial Design
2nd 5 Year Revier
Operation and Mais il Vap Svstem i ehch year) A
Waste Site Interim Remedial Action L < " Passive System Operates = - =T
(Soil Vapor Extraction) Soil Vapor Monitoring 1 ]
[ A Performance Evaluation Report o'
- A
Supplemental Sampling 200 .
ReEvaluate CC1, Inventory and Vodose Zone | GW Exchange.
Model
Acronyms Key Assumptions 1. PANL residual DNAPL study supports CCl, transport model development and PW-1 RI report TPA | DNFSB Milestones Legend
2. PNNL evaluation of Vadose Zone remedial alternatives supports PW-1 Feasibility Study and Dispersed CCl, Treatability study. MOI500C  Complete all 200 Area non-Tank Farm Operable Unit pre-ROD site investigations under
ca, Carbon Tetrachloride . 1. Active soil vapor extraction syst erates 6 months (April ¥ 3. PNNL evaluation of groundwater remedial alternatives supports ZP-1 Feasibility Study. approved work plan schedules. A ® (2) i
DNAPL  Dense Nom-Aqueous Phase Liquid ROD is issued, Passive soil vapor extraction systems operate 12 months each year. 4. EAPs (drilling) demo supports PW-1 dispersed decp CCl, DQO and ZP-1 DQO. L2/ o oPes
D Data Quaily Objective (Process) 2. Groundwater pump-and-treat operates continuously until ROD s issucd. 5. EAPs (laser) demo supports PW-1 dispersed decp CC1, DQO and ZP-1 DQO. PROPOSED - Q@  omsenron Fiuon e scnende oo
EAPS Enhanced Access Penetration system 3. Noother waste stes in the consolidated PW-1PW-3PW-6 Operable Unit work plan need 6. CCl, acceleraion project feeds ZP-1 Rl report. [MOI5-45A]  Submit 200-PW-1 OU Remedial Investigation Report including the Past Practice Waste Sites in FromsBRAT I IS o
s Feasibility Study to be characterized during the remedial Investigation. 7. PNNL TRU speciation / mobility study supports PW-1 Feasibilty Study. the 200-PW-3 Organic-Rich Process Waste Group and 200-PW-6 Plutonium-Rich Process Waste Group. TIP  Tectroooy nserion Point A
153 Plutonium Fnishing Plant 4 The 200PW-1 Remedi o ibilty Study, and Proposed Plan will be 8. 2P-1 deepening of Z-9 well supports P&T operations as an extraction well, - N
Pu Plutonium issued for 30 day cor review period: 9. PW-1 driling at supports ZP-1 DNAPL investigation driling PROPOSED (12)
RA Remedial Acion 5. The 200PW-1 Proposed Plan will be issued for a 45 day public review and comment period. 10. ZP-1 DNAPL investigaiton driling affects PW-1 drilling schedule. [MO1545B] ~ Submit 200-PW-1 OU Feasibility Study and Proposed Plan including the Past Practice Waste Sites in the Logc FLUOR - cupor st Gon Bt
RDR Remedial Design Report 6. The 200.PW-1 ROD process is assumed to last 4.5 Months, 1. 218-W-4C TRU retrieval links to PW-1 CCl, remedial design. 00-PW-3 Organic-Rich Process Waste Group and 200-PW-6 Plutonium-Rich Process Waste Group. »
R Remedial Investigation 12. GW project converts original ZP-1 extraction well to PW-1 SVE well. =
ROD Record Of Decision 13. EMSP studies support PW-1, ZP-1 feasibility studies. ;
sap Sampling and Anlysis Plan
TRU Transurani

14.GW project CCl, studies supports PW-1 feasibilty study.
15. Assessments support particle tracking

16. Site wide integration supports DQO / Work plan.

17 TX TY feld investigation links to ZP-1 P&T evaluation.

18. Horizontal dilling demonstration supports SVE operations.

ZZZZD RoiowoncoProict
2 pee——
[ 050 Funded Work Scope.
-

e ToNE

Schedule A.4. Plutonium Finishing Plant Master Schedule.



Fluor Hanford

gggg:gggﬁLLE_R PFP Area Cleanup (CCL) - Pg2

FY 2002 FY 2003 FY 2004 FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 FY 2011 FY 2012 FY 2013 | FY 2014 | F¥ 2015 | FY 2016 | F¥ 2017 | F¥ 2018 | F¥ 2019 | FY 2020 | F¥ 2021 FY 2022 & Beyond
Project Dirccor, Datc.
200-ZP-1 (Groundwater) ool vty @
i0
Groundwater Remedial Action - RIFS Process Pecpgy 29 well 10
9
S [ | pehozawail
9
IDQO | Work Plan A
4 5 1
A
DNAPL (ssociated with rs]
3D mapping (Plme Wide) SR
()
asibiliy StudylProposed flan
3/ ROD AM-015-00C
‘13 S 12312008
Effectiveness Review Pump & Treat System (Init 6.41b)
Groundwater Interim Remedial Action nke of Extraction System 1 3,y Revie
(Groundwater Pump and Treat) Groundwater Interim Acti ’D it n 1\1 ‘ ] | ] >m
FY02 Moni A FY03 Monid ‘,.Jn porc A Y04 Monitoring Repok A 7105 Moy ,Jo« Report A FY06 M (J,. Report_p
A A A A A
¥
@® N
Wiy Decpen 1
Erngwell | Complete 29 as B o
Link to Mitigate
PFP Discharges
Sample 2 new RCRA Wells £
Sample N CERCLA Wells
(inze1{Linte: A N Al
200 Well Network Enhancement
TR rrrorrreerreerres
Acronyms Key Assumptions Key Interfaces TPA | DNFSB Milestones Legend
See-page 1 See-Page 1 Sec-page PN T e
7 — JE——
<:> ace sason e 18515525
TIP  Tectmoooy isarion ot Fro
—_— e W N YA
oy S o— )
Voo P N <
e ——
[ €M 50 Funded Work Scope.
[ —

Schedule A.4. (contd).
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GROUNDWATER

PROTECTION PROGRAM

PFP Area Cleanup (CCL) - Pg3

FY 2002 FY 2003 FY 2004 FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 FY 2011 FY 2012 FY 2013 | FY 2014 | FY 2015 | F¥ 2016 | FY 2017 | FY 2018 | F¥ 2019 | FY 2020 | FY 2021 FY 2022 & Beyond
Project Director Datc
Science & Technology 2 A
Evaluation of Carbon Tetrachloride A
. Remeglial i A2/
Groundwater Protection Program FT
PNNL Residual DNAPL and Transport Model Uptiate /
v
PNNL Speciation and Mobility of TRU C PW-1 Remedial Design) 2
4
National Energy Technology Laboratory EAPS Demo #1 Unco:‘anﬂnated (Drilling) Phase I
| EAPS Demo #2 Offsite Uncoﬁmina(ed (Laser) Phase I
ion
EAPS Phast II
I
Drilling D ‘ 18
Office of Science and Technology
Carbon T Project 6
Environmental Management Science Program of Carbon Retention and in Model Porous Solids and i3
‘ [
Transport, Targeting, and of Functional for D ion of C| ed Organic SolJcms E
‘ [
Overcoming Barriers to the of Carbon T through of Competing Reactiol 13
2
‘ 1
Natural G for In-Situ of DNAPLS and Heavy Metals 1_3
Resolving the Impact of Biological Processes on DNAPL TLmspor[ in L Porous Media ‘ L
Site-Wide Groundwater Model Support to Waste Sites i‘ 3
Hanford G Strategy 1o
Field Activit
5 17
Analysis - jﬁeld Report
TRU Waste Retrieval 10
Acronyms Key Assumptions Key Interfaces TPA | DNFSB Milestones Legend
A ® [OL= e
Y
1) (12)
[N

Schedule A.4. (contd).
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GROUNDWATER
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Shrink the Footprint

Rev._0
PROTECTION PROGRAM e
[ e FY 2002 FY 2003 FY 2004 FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 FY 2011 FY 2012 FY 2013 | FY 2014 | FY 2015 | FY 2016 | FY 2017 | FY 2018 | FY 2019 | FY 2020 | FY 2021 FY 2022 & Beyond
Gable Mt | B-Pond | 200 North
Decision Making Documents FS [Proposed Plan (CW-1)
A ROD
A
Remediation
Confirmation i A
A
Procurement
Excavation ™
Verification Sampling | Bac|
Central Landfills
Decision Making Documents Closure Plans (SWL, NRDWL, OCL)
KClosure Plan gpproval
nit Modifications A
Remediation
A Confirmation Sampling
miedial Design
[ e
ation &
Acronyms Key Assumptions 5. Soil borrow sources for surface barrier construction available on the Hanford Site (e.. McGee Ranch for

1. Surface barriers assumed preferred remedial altenative for landills
ree surface barriers for three land fills: SWL, NRDWL, OCL.
SWI. and NRDWL (Central Landiil) closed under RCRA D and C Closure Plans respectively.
0ld Central Landfill (OCL) closed as voluntary actios

2. Excavation with waste disposal to ERDF assumed preferred remedial alternative for pipelines,

silt loam),
6. Rmed

es met by construction
verification/closeout, backfiling, or O&M).

performed
b d

8. Assumes use of

ford:s i d for

and surface contamination.

a- Gable Mountain Pond and B Pond (200-CW-1) and associated pipelines.

b - Fourteen 200 North waste sites (200-CW-3) and associated pipelines.
3. Itis assumed that the 200 Northend and 200-CW-1 FS will address all waste sites consistent with

n milestones
1 (ROD), only the above waste sites will be accelerated for
the waste sites identified for accelerated remediation are adjacent to tank farms,
4. Confirmatorylremedial design sampling can be initiated prior to issuance of ROD or approved Closure
lan, and needed only for waste sites with surface barriers. Remove and dis i i

are not assumed to require confirmatory/remedial design sampling as sampling will be performed
during remedi ng the observational approacl

be addressed in the FS.

15 and waste site excavations; EECA/AM will be performed
ly e FS[PP of 200 North Assumes D&D Completed
prior to completion of waste site remediation.

10. Early regulator buy-injacceptance.

pprop i
9. FS[PPIROD required for surface b:

11200 North buildings/facilities D&D activities integrated, but performed by others.
ization data past i iviti

12. Sufficient

p support

13. No additional ecological assessment. Ecological DQO's may be needed, but assume DQO results would

require no additional ecological sampling.

14. Assume mi 5 years to barrier monitoring and inspection (O&M period)

15. Key d s the Performance Management Plan for Accelerated Cleanup of the Hanford Site,
DOE/RL2002-47, Predecisional Draft B, and July 17, 2002.

Key Interfaces

1. PP D&D
2.200 North D&D

M-15.00C

M01538A

M016:00

TPA | DNFSB Milestones

ink farm operable u

it pre-ROD site investigations under approved work

Submit 200-CW-1 Gable Mountain Pond/B Pond and Ditch Cooling Water Group Feasibility Study,
Including 216N-1, 216-N-2, 216N-3, 216:N-4, 216N-5, 216:N-6, 216N-7, UPR: 3
200-N-3, 600254, 2607-N, UPR-200-N-2, Past Practice Waste Sites, and submit 200-CW-1 Gable Mountain
PondJB Pond and Ditch Caoling Water Group Proposed Plan/Proposed RCRA Permit Modification.
Complete Remedial Actions for all 200 Arca Non-Tank Farm Operable Units.

127312008

0373172003
097302024

Legend

A
<

==
—

ecsion Pont
Technoiogy nserion Pont
Actty

Refaanc Profect
Iniiive 56 Work Scope
M50 Furvod Work Scopo

W‘ﬁﬁf@'

Intar Schaculs Log
S0 sen)
70" " erom

L — X A
& [s]

FLUoR
arormace Super Ssteh Gosl

Schedule A.5.

Shrink the Contaminated Area Master Schedule.
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GROUNDWATER

PROTECTION PROGRAM

Fliminate Recharge Conditions

FY 2002 FY 2003 FY 2004 FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 FY 2011 FY 2012 FY 2013 | FY 2014 | FY 2015 | FY 2016 | FY 2017 | FY 2018 | FY 2019 | F¥ 2020 | FY 2021 FY 2022 & Beyond
Project Director Date
Place
dentify Wells | Contract
U-Plant Area wdld
G a0
Identify Wells | Decommission | Decommission Decomm Decomm
Other Areas Containing High-Risk Wells Decommissioning Profiles __~120 Wells ___A\~120 Wells 140 Wells ~140 Wells
=3,
All Other Non-Compliant (~1774) Identify Wells |
eieconuissioning frofiles
Identify Wells |
All Remaining Non-LTS Decommissioni IDecommission Well
o
.y . .
Water Utility Modifications AMssterlantpdate __pscr
100 Area Replace [ Automate Pumps to Reduce System
182-B, D Area Export Water Pumps (L-327) Accriessure & Reduce Response Time
600 Area
Export Lines & Isolation Valves (L-334) Install Remote Operated Shut-Off Valves A>T
Reservoir (L-31 7) A Rehabilitate Leakz Reservoir
Facility Supply Lines & Isolation Valves AsDisconnect Inactive Water Lines
Refurbish 20" South "4 Fa
Refurbish 8" North "4 A>3 i5a
Refurbish 1 Water S“BEI¥ Lme. TG
Refurbish "24" Raw Water Line to PUREX(L-342)A
N N A N N N A N N e T
200 W . aly Reservoir __ A+
Reservoir (L-311) efurbish Northern Segment of "20" Raw Water i
Facility Supply Lines & Isolation Valves Refurbjsh "12" Potable W: ]
Di t Inactive 200 West Water Li
isconnect Inactive est Water Lines G
U-Plant Regiona] Closure y Relocate | Reline | Disconnect U-Plant Water Lites
0 0 0
Septic System Modifications
U-Plant Discharges AT TSRS L TS >
Mitigate Other Discharges hdscomplish Resional Tielns and Personnel Relocations Az (2 77
Issue Work Plan (Master Plan Update) P
Identify Needs | Remedies p.Ficld Investigation
Implement Actions
Acronyms Key Assumptions Key Project Interfaces TPA | DNFSB Milestones Legend
:.';in V‘r‘;:"i:f:::“s“:m"‘/";‘:fw" - ; ilninsx(ilc I“TZ;?:,AX:(‘::::I“ :.::‘(:“r::f‘rlr(h(cn?c;lm :gf;llf)nzls;-;[nx/;%; means to decommission wells lant Area Accelerated Closure A . \/2\, ‘(;l;f:v;ﬂ):‘.s‘uwc
& erage wel esommssoning cot e $11,000, 1500 for otk ol B 1 B e 214 a1 i he 200 e 3 Hanford Site Operations O o
5. Approximately 42 U-Plant regional area wells will require decommissioning in conjunction with accelerated faciliy closure. TIP  Tectmaoay nsesion Pon
7. PEP septic system can be designed | relocated to mitigate deleterious effects on vadose zone | groundwater contaminates. LSS
Voo
[——
T —

Schedule A.6. Eliminate Recharge Conditions Master Schedule.



Fluor Hanford

GROUNDWATER %ﬁoﬁiﬁiﬁ(ﬁWﬁ%@? Remediation %f 1 Rev o

PROTECTION PROGRAM Fie 67 OW Remed

FY 2002 FY 2003 FY 2004 FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 FY 2011 FY 2012 FY 2013 | FY 2014 | FY 2015 | FY 2016 | FY 2017 | FY 2018 | FY 2019 | F¥Y 2020 | FY 2021 FY 2022 & Beyond

Project Director. Date.

M-015-00 M-016:51 2M01647

100 Area Groundwater Actions & P a
]00 - HR - 3 D Source Contfols R

Operate Pump|& Treat at D & H Areas Operate Pump & Treat at D Area

Implement Final Action

ecommission) Facilities
Prepare Roadmap for

2612013

lannin, Expand D Area - Drill 3 Wells

A
Prepare Risk

DQO Supporting Data Collection to
i Reporty Proposed Plan A Final 100-HR-DU GW ROD

Risk isk

repare H Area - Compliance

Varification Repoft
PO Area Interim Action Chmplete

| 2nd 5 Year
CERCLA Review

] 00 = KR = 4 K Source Controls N
Operate P\jp & Treat at K Area A

] 1231012

Drill Replacement Ext Well & Tie-in plement Final Action

Prepare Roadmap for
I/FS Process

12312014

DQO Supporting Data Collection to Support repare Risk Prepare Proposed
Risk isk Report yPlan N

—— Final 100-KR-4 OU GW|ROD

100 - NR - 2 N Source Controls R

Evaluate Alternatiyes Implement Alternative
ond 5 Yehr 10 Pump & Trea An':end dies as Needed
Operate Pump & Treat at N Area CERCLA Review, InterimBOR ‘ 01655
02003 = ‘B i2psiorz
Consider Hydraulic Gontainment Onl
[T
/ RD/RA Regort Revision A
06302004
A Plan | Implement Other Clean-up Action A
Decommission Facilities Implement Final Action >
035

repare Roadmap for

ﬁ i ical Summary &I FS Process

\.
\\
N DQO Supporting | pata Collection to|Support Prepare Risk Prepare Proposed|
N, Risk Assessment } Risk Report) Plan A
Final 10
Acronyms Key Assumptions Key Interfaces TPA | DNFSB Milestones Legend
3 15t vinitoring s e M1500  Complete the RIFS (or RFICMS) for all Operable Units 12312008 Page 1 A [©) () st
3 Minimum Namber of njections required throughtout ife of Barrier MOI500C  Complete al 200 Area Non-Tank Fram OU Pre-RODS 12312008 Page 3
5. Wells ot Dwill be it for possible wse as extragtion wells M-1627C  Complete 100-HR3 Phase Il ISRM Barrier Emplacement 063072003 Page 2 Lo —— FLor rersehocels Loges
o possible 053016 WG4 Comple nkerin Remedial At for 100 B Aven iote baees At
for 3 and K4, nochange in operations assumed MAGHD  Comple e Remedit Acion o 100 P s 1008 page TIP_ omresore a v
6. Hydraulc containment approved with isuance of revised RDJRA. heloda Complte Iterim Remedial Actons for 100 v 12010008 Fage2 e iy @ oo ¥ A
MA633  Complete Interim Remedial Actions for 100 K Area 12012012 page 1 - fLuor & [seq
M-1655 Complete Interim Response Actions for 100 N area 12312012 Page 1 Performace Supor Stretch Goal
ML024000  Install RCRA GW Monicoring Wellsat Rate up t0 50 in CY03 12312003 Page3 ot -
M-024-00P  Install RCRA GW Monitoring Wells up to 50 in CY04 if Req'd 12312004 Page 3 P TRIPARTY AGREEMANT
ESSEN nnesswoksore
[ £M 50 Funded Work Scope.
T —

Schedule A.7. Groundwater Remediation Master Schedule.




Fluor Hanford

GROUNDWATER

Groundwater Remediation Pg 2

Rev._0
PROTECTION PROGRAM e cre v Rl i3
FY 2002 FY 2003 FY 2004 FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 FY 2011 FY 2012 FY 2013 | FY 2014 | FY 2015 | FY 2016 | FY 2017 | FY 2018 | FY 2019 | F¥ 2020 | FY 2021 FY 2022 & Beyond
Project Director.
100 - NR - 2 - Continued
Phyto Remediation TTP
Complete Construction of 100 N Test Site
A Letter Rej port on ks\llls - 1st Year
2nd Year
3rd Year
Final DOE/RL Repgst on Feasibility
e df Test Site
Continuation or Removal of Test Site
Apatite A_TTP )
Design
Uncontaminated Test Site Evaluation _“™PI*¢| Field Test
.ustall Wells at 100 N Test Si;i
.Cunglere Field Tﬁt
Complege Final DOE/RL Repart on Feasibility
Maihtenance or Removal
2101627C
ISRM 100 - D Area
o6f302003
ISRM Operation Monitor Barrier Performance
5-Injections | Withdrawals
Evaluate Pond Removal
Pond Removal
DQO | SAP Long Term Monitoring of Barrier 1 ik co HRE M
Evaluate Barrier Length and Perf
ISRM Closeout Report
M01645
127312006
1 00 - BC - 5 B Source Controls A
Prepare Roadmap for RI/FS Process Proposed Plan ROD A
Prepare Risk
Data Collection to Support Risk Report
] 00 = FR = 3 F Source Controls
A Prepare Roadmap for RIJFS Process Proposed Plan ROD A
Data Collection to Support Prepare Risk
DQO Supporting Risk Risk Reporf,
Acronyms Key Assumptions Key Interfaces TPA | DNFSB Milestones Legend
O o P i T
TIP  vechmotogy mseton s o FRon
1) (2)
ESNNN] e 56 iork Scomn
[ 150 oo Work Soope
B Urtinsea Wk Scope

Schedule A.7. (contd).
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GROUNDWATER

PROTECTION PROGRAM

Groundwater Remediation Pg 3

Rev._U

FY 2002

isk Assess|

ment (PNNL Performance

dy
N

FY 2003 FY 2004 FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 FY 2011 FY 2012 FY 2013 | FY 2014 | FY 2015 | FY 2016 | F¥ 2017 | FY 2018 | FY 2019 | FY 2020 | FY 2021 FY 2022 & Beyond
Project Director Date
. é7 ©
200 Area GW Actions Operaton & of Extration System \ .
A Complete U Plant Waste Sites Remediation
2] . Initiative 5.Ig
uUP-1 DQO [ Work Plan to Support RI/FS Process
RI (LF)) Y
Issue RI Report
q RI Report Rev0
19 Y.

ion DOW

» DNAPL
A

Update 200-ZP-1 O&M Facility Procgdures

'Treatment S¥sle§lLiferCycle Expectancy Evaluations

Extraction Well (Well #1).
y' N

CERCILA 5 Year Review

’smrlsrnnc

1203172008

A
A

d Plan fkon
3) A
1 Fingl Remediation
‘ gdate 200-UP-1 O&M Facilig Procidures &D 200-UP-1 Chepical Treatment
Well 299-W19-43 Tie-in
Treatment Sys Life-Cycle Expectancy Evaluatiops
2 M-24-00P
A
Install 1 New ﬂ
ACERCLA Wellp ERCLA Wells - Install 3 New We]lg‘ _______________________________________________________________________________________________________________________________________________________________________________ o 205
CERCLA 5 Year Review I @2
I
ZP-1 Operations & e of ExtractionSystem | | 4 | 0y 4y o 4 4 0 44 0 N N A 203
&D PhysicaliTreatment
CERCLA Well o CERCLA Wells - Install 3 New Monitorin; Well; _________________________________________________________________________________________________________________________________________________________________________________ »oms
|
Effectiveness Review P & T Sthcnk q:
N 3/
DQO [ Work Plan to Support RI/FS A
v\
1) X RI (LFI)
Z1A & 79 (Well #4)DNAPL Issue RI Report
Investigation D RI Report 0
244 St. Initiative 6.413,
ar 24-000 nitiative X) FS | PP

CERCLA 5 Year Review CERCLA 5|Year Review
PW-1 & Maij of Extraction Svstem® _____________ a0z
Re-Evaluatg, CCl4 Inventory & Vadose Zone | GW Exchange »@ D&D VES
A Modeling Ogtium Well Locations.
reatment System Life-Cycle Expectancy Evaluagions
Update 200-PW-1 O&M Facility Progedure

Cons(rug New Z1A Well as Vapor Extraction

CERCLA 5 Year Review CERCLA 5 Year Review CERCLA 5 [Year Review

Acronyms

Kd Distribution Coefficient
P Proposed Pl

RI Remedial Inves tion
ROD  Record of Decision

Key Assumptions

UP-1 RIFS process has been set on a very aggressive schedule in order to have the final ROD issued by the end of FY06,
uificati ing waste water to ETF for treatement. While the approval of
ly requires one full year for cach document. The proposed

‘which s the date the
the final proposed plan and issuan

cation Project will begin send
e of the final ROD

200 Area Groundwater Remediation:
UP-1 - TPA Milestone M-15-00C : 200 Area RI | FS Final
- One CERCLA well to be installed by 12/02

PSTE (Modutank)
- Purgewater | IDW Strategy approved by 12/31/2002.
- FH will issue existing closure plan for approval and plan

ETF upgrades to accept purge water project funded by GPY

- Closure waste to ERDF.

schedule allows only 6 months for writing, reviewing, revising and issuing the final proposed plan. and only 9 months UP-1JZP-1 - Assumes that new well installation priority lst to be established by DOE | EPA | Ecology in
for the final ROD. (C3T process puts 200 West - wells i higher priority over 200 East wells

“The UP-1 RIFS schedule also assumes that the conclusions from the DQO process will show that the vast majority of E ion syst i ional until fin

the data exists and that sufficent funding s available in the first two quarters of FY04 to collect any missing data. I - Assumes the majority of data needed to support Rl | FS process has already been collected.
any of these assumptions are not accurate, then the proposed schedule will not likely be achievable ZP-1 - One CERCLA well to be installed by 12/02

will be approved by 7j03.
P

- Purge water trucks stay with Groundwater Protection Progra.

~Trucks upgraded to meet ETF req by 10/01/2004.

al remedy is implemented while passi

Footnotes:
(&) Tied o interim action monitoring plan.
o gar

includes new injection and extraction wells.
Decision point regarding whether or not to continue

xpand, or discontinue punp & treat system.
(@- Active system only operating 6 months out of the year,
ive system operating 12 months out of the year.
) Addresses only CERCLA wells.
When investigation - Devived Waste Plan is signed, all waste
will g0 to ERDF.

ZemNamawN -

3

Key Interfaces

Links to U-Plant Regional O & M Monitoring Jackson
Links to PNNL laboratory experiment | modeling (uranium) T, TX, TY Tank Farm

Links to MSE Kd Study

Links to DNAPL | 3-D CCL4 DQO | Investigation Rohay

Links to PNNL's RCRA GW Monitoring program

Links to PNNL well deepening evaluation

Output to SAC and other models

Links to PW-1 RIFFS process

See "Eliminate Recharge Condition
nissioning activities.

. *U Plant Regional WS Remediation” schedules for well

TPA | DNFSB Milestones

See Page 1

Legend
A

Dacion Paint

Foat

Iniitive 16 Work Scope.

£M150 Fundaa Work Scape

FLUOR
Fartomace Basalna Incantve

FLU0R
Priormace Super Srtch Goal

MILESTONE.

ppiwe

{Séhio Sem)
70" Fror

1) (12)

[5a1] [3&4]

Schedule A.7. (contd).
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PROTECTION PROGRAM

Groundwater Remediation Pg 4

Kev._U

sxaRY

[EE<]=e>

Flost
Intiatve 56 Work Scope
EM 50 Furnda Work Soape

Ut Work Scope

TRLPARTY AGREEVENT
MILEGTONE

FY 2002 FY 2003 FY 2004 FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 FY 2011 FY 2012 FY 2013 | F¥Y 2014 | FY 2015 | FY 2016 | FY 2017 | FY 2018 | FY 2019 | F¥Y 2020 | FY 2021 FY 2022 & Beyond
Project Dircctor Date
Prepare FY02 200 Area Interim . Prepare FY04 Prepare [FY05 Prepare(FY06 ‘
Interim Action Monitoring Action Monitoring Report 4 Prepare FY03 Monitoring Report A itoring Report _AMonitoting Repogk Monitaking Report DZ"“
045072003 00T 0302005 04307006
Ground ling (Collection PNNL) | Analysis /|Data 3 ‘ =
>
iy
Non-Routine Well Mai © Routine | Non-Routine Well : Do
quifer Sampling Tubes Aquifer Sampling Tubes ifepSampling Tubes
4 Ta12002 4 12512003 4 312008
Groundwater Maintenance, Refurbishment, Routine Well e Poms
Abandonment Non-Routine Well ‘ ‘ |
P>
2 M-24-00N 2 M24000 3 M-24-00P im-u-nnq
i M-24-56 i Install New RCRA nstall Ney RCRA
Install New RCRA Wells (CY03) Alnstzll New RCRA Wells (CY04) A Wells (CY05) AWells (CYD6) »  Replace Wells each Calendar Year
0,
s
Disposition Drill Cultings/Waste®
>
Purge Storage and Treatment Facility (PSTF)
(Modutank) k Operations Continue Operations
Closure Planning
ETF Upgrade:
k Closure A
Closure chortin% I\
Longterm Monitoring Technical Support to PNNL Longterm Monitoring
[>zms
Prepare Text/Figures for PNNL's Hanford Sitewide GW 1 Report Do
{
.ZOOE W WeIhNetwork Enhancement DQO
Purge Water Transfer to Modutank or Effluent Treatment Facility (ETF) [>M
Acronyms Key Assumptions Key Interfaces TPA | DNFSB Milestones Legend
Links to U-Plant Regional O & M Monitoring jackson 2 9
L e e g i T T Tk Sec Page 1 ® @
3 Links to MSE Kd Study Dacison Pont Fuor ——
4 Links to DNAPL /3D CCL4 DQO / Investigation Rohay ® Perormace Basae ncsntve (5011550
5 Links to PW-1 RIFS proces echnologynseion Pt o o
©  Links to PNNLS KGR GW Monitoring program oy @ UOR e A
7 1) (2
10 -

Schedule A.7. (contd).
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cm& Groundwater Monitoring Pg 1

PROTECTION PROGRAM

FY 2002 FY 2003 FY 2004 FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 FY 2011 FY 2012 FY 2013 | FY 2014 | FY 2015 | FY 2016 | F¥ 2017 | FY 2018 | FY 2019 | F¥ 2020 | FY 2021 FY 2022 & Beyond
Project Director, Date
Annual Groundwater Monitoring Reports GW Strategic Plan

S&T Long-Teerm Monitoring Altgrnative

Long Term Stewardship Plan i’

Annual GW. Monkorin Report

A A A A A >
A A A A A {
{Requirements Defined in the Long Term Stewardship Plan) I
R¢ rterly Report A A A A A A A A A A A A >
A A A A—A—Ac A—A—A A—A—A {

Monitoring
Sampling & Analysis‘ Data Mgmt GW Sampling & An(}ksis (1607 Sample Trips) (1650 Sample Trips) (1695 Sample Trips)A (1740 Sample Trips) A (1785 Sample Trips“{

|[Requirements Defined in the SAPs, Closure Plans and eventudlly the Long Term Stewardship Plan)

CERCLA Sample & Analysis Plans ji:
Includes: 100-BC-5, 100-FR-3, 200-BP-5, 200001 SAP
200-PO-1, 300-FF-5, 1100-EM-1, 100-BC-5 SAP
200-UP-1, 200-ZP-1.

100-FR-3 SAP
— A

Annual Review Annual Review|  Annual Review  Annual Revie
Future: 100-NR-2 Review of 300.FE:5 SABy  Review of 100-NR-2 SABy of SAPs 5 of SAPs o of SAPs o of SAPs o Futse Requirepents in LTS Plan

RCRA Monitoring Plans LLEGES Plan NOD Workshop o

Final Status Plans 216-B-3 Pond Final Status Plan A
LERF Final Status Mon. Plan N
C_——— A
(If Appropriatc) i ol
216-A-29 Ditch Closure Monitoting Plan asupports M-15-390)
216-B-63 Closure Monitaring Plana supports -15:39C)
216-5-10 Closure Monitdring Plana(supports M-1539C & M-20.39)
PUREX Cribs Closure Monitdring Plan 4 supports N-20-33)
216-U-12 Crib Closure Monitorin; (Supporfs M-15-43C)
Network Review Annugl Review of RCRA Monitoring Networks. Annual Rcvicw. nnual Revievg‘ nnual Revie\@/‘ nnual Revievg‘
AEA | Integrated Plan
Intergated Monitori IME o LN iMby IMPLL (155, based on requi in the LTS Plan) .
200 West Shallow CERCLA Complete
200 West Area 200 West RCRA‘ CERCLA
200 East Area 200 East PO-1, BP-5 iSRA | CERCLA
00 West Deep Wells (TBD]
' 100:B¢
100 Area DQO's _1OOECS A
100-FR-3 A
100-BC-5 Wells A
100-FR-3 Well.
ellsA
Acronyms Key Assumptions SEISMIC Key Interfaces TPA | DNFSB Milestones Legend
1. Funding for 2 of the 4 (Dec 02) CERCLA wells in PNNL FY02 Budget.  Done with detction and assessment wells by 09/2005. Wells after 5. SB0K per year to University of Washington for scismic monitoring " . -
s . one with detection and asscssment wells by 09 network sapport M2400N  Install RCRA Groundwater Monitoring Wells at the rate of up to 501n CY02  12/31/2002 A weecsicmnn @ Oocumsnted tetaca
iR el in e VO3 et One AEA. for UP-1 and 2P that ted with post-l toring. 6. Baseline assumes no dollarsfor strong motion Accelerometer upgrade. M:24:000 nstall RCRA Groundwater Monitoring Wells at the rate of up to 50 in €03 12[31/2003
& Acceprable monitorng network i pice by 0912005 Necd bass fo costsestimates ofthe noted number f well, 7. Baseline assumes o dollars orsesmic network upgrade M2400P lnstal RCRA rounduater Monioring Wells at the ateofp (05010 Y04 123172004 Tﬁ pesenpent (R r—
M2400R Install RCRA Groundwater Monitoring Wells at the rate of up to 50 in Y06 12/31/2006 (If equired) Techmiogy Inserion Poink
RCRA quarterly TIS/O reports not shown Aey  ruon
Interim action monitoring requirements shown | budgeted on the — o Aty FLuor
Eroundwate mase sehedle 3 LR W s
Loge
Includes monitoring of > 1000 wells. Annual requirements ar TRUPARTY AGREENENT
identfied budgeted i the detaed workplan, e a
Implement number of wells and analysis logging S2M total e o
SNNND  tnatve 56 Work Sope
150 oo Work Soope
Ut o Scope

Schedule A.8. Groundwater Monitoring Master Schedule.
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Fluor Hanford

PROTECTION PROGRAM
FY 2002 FY 2003 FY 2004 FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 FY 2011 FY 2012 FY 2013 | F¥Y 2014 | FY 2015 | F¥ 2016 | F¥ 2017 | FY 2018 | FY 2019 | F¥ 2020 | FY 2021 FY 2022 & Beyond
Project Director Date.
- -024-00N -024-000 -024-00P M-024-00Q
RCRA Wells Installation i
12312002 12312003 123172004 1273172005
RL 2 4 A 1 A 17 A D 8D
6 \ B \ \ |
ORP A AS A >
Initiative 6 (Accelerated Wells) Y W T IS M WL S N
Well Deepening 3 _ Future efforts TBD based in demonstration fesults .| ___._._. >
CERCLA Wells AEA WElls S
N See Assumption 1 e Assumption 3
Baseline /N J A 8 A8 A
Initiative 6 (Accelerated Wells) ST s e e e
100 Area Wells 100-BC-5
Install i ft leti f site cl
(Install in year after completion of site cleanup) 100-FR-3
100-HR-3
100-KR-4
100-NR-2
300 Area (300-FF-5) Soflgas Survey at 618104 . pjece)
ell Installation at 618-]0.
(Wells in "Baseline”)
PR e Assumption 5
Seismic Annual Report pt [>
| Stronﬁ Motion Accelerometer URﬁvmde See Assumption 6
1 Seismic Network Uﬁrade.s« Assumption 7
(Complete Baseline Monitoring N
Acronyms Key Assumptions Key Interfaces TPA | DNFSB Milestones Legend
N J—
& -
- A ™msmeer
P ——
[ £M 50 Funded Work Scope.
B U ik scove

Schedule A.8. (contd).
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GROUNDWATER
o

U-Plant Areca WS Remediation

Rev._0

PROTECTION PROGRAM
FY 2002 FY 2003 FY 2004 FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 FY 2011 FY 2012 FY 2013 | FY 2014 | F¥ 2015 | F¥Y 2016 | FY 2017 | FY 2018 | F¥ 2019 | F¥ 2020 | FY 2021 FY 2022 & Beyond
Project Director Date.
o l k. [Obtain Regulator Agreement
Decisional Makin on M-15-47 waste sit¢ documents
Table 1. Remedial Decision Pathway for U Plant Vacir Waste Sites
g . 'y U-Piant Area Closure - Draft
Operbl.(TPA Wast| Wese S Sucus | Loction it Remedial Decision
D ocum ents :5diLa Waste Site Unit | Site Type CDI Barrier Footprint Characterization Status Pathway
souns
Pre-decisional Documents (FS | PP) 1547 ump u SPP
ump ” S
(PI Measure 1) 602002 nplared Relszss s S
- d T Janned Rel ou S
A EEICA Pipeline & Crib St ion & nplanned Release T e
[cP ‘oundation out
1 I ump ou
Waste Site ROD Ms: 51D ou 995 [F 1~ camera survey, so sarpies. borehols
Ms: ou 1995 L1 camera survey. sol and vea sampes. borehols
0373172004 in_ 1970 core samples - no radioactivit t that time_
Submit U-12 Post Closure GWM Plant ou: uuk oun chrctarzston 2 7
ou o known characterzation v
o 1905 LFI - rad survey. ol 7 3 X
Waste Site Permit Modification b 1665 LFI~ rad survey-soi & vegsamples borehdle 3 1 ",
AT A ou No wown characterzation
o No known characterization i it
n INo known characterization
out 1995 LF1 - surface rad. & veq samples, borehole adjacent o ' -
N N TRP i~ Seling Tark ou 1995 L1 camera survey. sol samples, borehole near 2
L o 51 [re version Box in No known characteriz p
nirastructure Modifications i e e e . .
h ant Wel eplc Tanic & Tile Figd o 7595 L1 surface rad surveys and sol samples i i
y Decommissionsing, vs; 6 21.¢/5.1f j@ n Mo knoun characierzaton :
i : S0z Unplanned Release port ot Noknown a3 ¥
(Funding Under Initiative #6) - . . nplanned Release n o known a2 . r
.. L. Eliminate U-Plant Septic System Discharges Ams: 5.1.d [ 1953 Occurence p——
(Refer to Eliminate Recharge Condition anoos rexanydrat (UN) scuon,contaning 14 klograms (30 pounde) f ramum, was oo A
F i [CPP_ nplanned Release in released to the ground. S/PF i a
Master Schedule) Remove Water Lines | Caps nplanned Release n m S
nblanned Release o 1555 L1 sl vo samgos S
200 West Well Network Enhancements \ Hoanned Reloase 2 Rolezse ot Y aste. o
_— o003 Unplanhed Feloase o Noknown S 1 1
nplanned Relezse ut S
nplanned Relezse n No o S
inplanned Release in [No known characterization /PP " -
" n " " N 1 nplanned Relea: 0 ':No own characlerzation’ S .
Waste Site Remediation gofemstor | Remedde Deslin Sy —
I:Dehn: I I
! ipeline EEEETE} 7 Iz o5 Borehon
' PL Design | RDR fpesies ! I Cameraliad survevs. ol & veq samps. borehols alce
b ! IRPP Impeme I ol I@aa eight auger holes at four locaions - 5ol & ve samples IFIDehng EEICA
. . Fipeine Pipeline EEICA
SB | WS Excavation Design | RDR | RAWP N N :
A 200:PW2 [CPP—[Evcess Faclk TR oo raracierzation DEDEECA
A T DEDEECA
42 DSD EEICA
m [D&D EE/CA
] DSDEE/CA 3
Procure PL SC pipcerca
D&DEE/CA
Excavate PL o o known, peo s
Bar ot 7094 IMUST study. approximalely 60 curies o bela confaminalion femain side DSDEE/CA
DaDEE/CA
PL Closeout Sampling e T B s ToW Yo T s b aers o 3 .
- [plutonium. (: ta emitters, 9.69 X
200ew2 [rep ou ranium and plutonium) o eEicA
PL Backfill | Reveggtate [D&D EE/CA
gL Backfill| Revegg: DaDEEICA
[271508 [Excess Facilit [DD EE/CA —
Procure SB | W8 Exc. SC
Construct SB - =
Monitoring and Inpection CERCIA 5 Year Review
DI
ida (13) CDI
4
Outside CDI
fill WS Inside CDI
i N,
Final Borrow Source | Approval 3 fGomplete Remd
A p0ons
43
S&T]
221-U Canyon Disposition Comolete BOR | RAWE Lt
y P | g
Prepare the Complex (Include Infrastructure and waste site Remediation within CAP A
Close the l:omplex Ms: 5.Lh
Wa0z00m
Compllete Construction of Es | CapaMs: 5.1
;
S0zonn
St t Complete D ition of Ancillary Facilitiels

Acrn “y“—ls Key ASSUmpthnS :? I::-,':,m:’dn‘ Order of | demlude (ROM) construction ;u:l) based on ERC cost e)lmh;l:: |I|z 3‘;000 dollars. 18. ¢. Remediaiton ulwnlr:;;u—s v:::{:;dur:r::‘:x“\:::lf :]‘I :;::;;:3;:1:&‘::: :’eI:J;::::Law:;‘:fﬁ?::umrud TPA / DNFSB MllCStoncs Legend
M Action Memorandum RAWP Remedial Action Work Plan 1. Key document driver s the Performance Management Plan for Accelerated Cleanup of the Hanford Site, malntexaace inspecion. Record of Decision. M-15-47 Submit A Proposed Plan to EPA andjor Ecology to conduct remedial action(s) for source control at high-risk waste sitef(s) A . @®
CERCLA  Comprehensive Environmental Respnose, S&T Science & Technology DOE/RL-2002-47, Predecisional Draft B, and July 17, 2002. 12,0 CDI facilities (c. pipe pipeline, diversion box is does not include demolition of U Plant, cap over the facilities, or ‘which includes an engineering evaluation of an engincered surface barrier. 2 page o Page)
Compensation, and Liabilty Act se Surface Buried 2 RCRATSD (216U-12) satsfied by CERCL a d reached o <o ok, Thes aies contain TR wase remediaion o O of iver Proteon srucares,syses,o componcns P — oo
e Canvon Dspsidon v sc Subcontract in satisfying PI#5 milestone, 0913002 ) 13. Failure to fund Initiative 6 may jeopardize completion of some waste site rem e Pipcline remediation will be diately adjacent to eructures, e.g. pipelines, ® R e ST
EEfA Engincering Evaluation | Cost Analysis A Tri-Party Agrecment 3.33 wastes assigned to multiple OUS will be addressed by a single ROD under M-1547 Milestone. Focus 13, Assumes that Ecology complete ROD within 9 months, systems and components are excluded from the waste stcs DT I — R
EXC pcaaron R Transuranic Feasibilty| Proposcd Plan | ROD for surface baricrs and waste sitc evacuations EEICA and AM for 15. TPA M-15-47 milestone wil address waste stes in multiple operable units, which will require reassignment o> . rwen v 'f\
£ ity Study D Treatment, Storage, & Disposal Pipe remov i of waste sites per TPA requirements. Key Interfaces — o & A
GWM ndvater Manicoring Pan ws Waste Site 4 Wiling o proceed atrisk with confirmatory design saping and remedial desgn ativiis before 16.DOE acion o rsole GFSfformation resarding aproval ofsing MeGee Ranch il s b materisl Yy von o @
Ms Miles isin place. for altemative approved landfil cover ) Loge @ . ]
0&M o.mamm and Maintenance 5. Schedule based on experience using typical ERC protocols, procedures and processes. 17. Establish a decision point for U-Plant re: Appll(.uum of 435.1 (@2)  surface barrier monitoring technology design from S&T input to U-Plant o
ou Operable S s will b an termative eguted aproved andl covefor s and renches. B sofs. |15 Assumprions o et gh ik st ses P date of 09302006 waste site surface barrier. — TRLPARTY AGREEWENT
PL Pipe Line for surface barriers available on Hanford Site. a. in the U Plant Area that are outside the proj sn-d eny nmental cap to be IZZIRD Reference Project i MILESTONE
" Proposed Plan 7. Eight surface barriers for ten U-Plant cribs. Seventeen waste sites will be remediated by N ¢ and ancilary facilty de “RL2001-11, Fenal Feasibiliy Study for the Surface barrier side slope from SRT input to canyon cover design and N
RGRA Resoure Conservaton & Recovery Ac excavation. Sixppeins iy b remedisied by revovl cilicy). waste site cover design. s e
RDR esign Rep 8. Excavation with disposal assumed fc lines. No TRU waste encountered during excavation. clude Ing\ risk waste sites 1|5 U1, U2, US, U16, and -U17. 216:U12 s also included assuming [ €M 50 Fundea Work Scope
RIFS tion ,,mm.,,..,, Study 9. Sufficient marancnzanou data available from past and planned R | FS work plan activities to support it can be closed HFFAC RCLA integration and
0D regulatory decisions. Identify and manager interfaces with Rlver Protection vmjm to ensure appropriate final clnsum N Unfunded Work Scope.

Schedule A.9. U Plant Closure Master Schedule.



Fluor Hanford GM& 618-10 /11

PROTECTION PROGRAM

FY 2003 FY 2004 FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 FY 2011 FY 2012 FY 2013 | FY 2014 | FY 2015 | FY 2016 | FY 2017 | FY 2018 | FY 2019 | F¥Y 2020 | FY 2021 FY 2022 & Beyond

Project Director. Date

Preliminary Remediation Strategy

TP
Conceptual Design
Negotiations with Energy NW
l M-16-66 2M-16-67
%ﬂu/mm 301/31/1\1\17
Intermediate Design A
Treatability Tests
at 618-10 A 618-10 Vertical Drum
at618-11 A 618-11 Caissons A
Safety Basis Documentation A A
A A
iPROPOSED M-91-2?
9/30/2011
Flnal Deslgn 618-10 & |11 Update Safety Analxis, Approach, & Infrastfucture Requirements
PROPOSED M-91-2?
w012
Procurement Procurement
[Waste Volumgs
- 130,00 yd* mixed
. . - Q contact wast
Remedial Action 618-10 - 1y remote
Waste Volumes 2" 16-008
120,000 yd? mixed 97302018
. . 13,300 yd® ¢ontact handled
Remedial Action 618-11 123 vd femote
Acronyms Key Assumptions Technology Insertion Points (TIP) Key Interfaces TPA | DNFSB Milestones Legend
1 c"“'z:;;ﬁ:z“"“ | Remote Handling for: M-16-00B Complete all interim 300 Area remedial actions 09/3012018 A ©) foisied
- Caissons M-1666 Initiate Intermediate design & authorization Safety Analysis for ~ 09/30/2004 — ron -
- Vertical Pipes Remedial Actions at the 618-10 & 618-11 Burial Grounds O o @ oo bt e 85055
M-16-67 Submit an intermediate design report, a remediation schedule and ~ 03/31/2007 TIP  vectmoboaymertonpont von A

a treatability investigation work plan for Remedial Actions at the J——— @ Fetomacn s Gt @ %

618-10 and 618-11 Burial Grounds v Logic @ FLUOR  por Svsch Goat S:

M-91 Facility functional design criteria available 09/29/2006 A e S st

Initiate M-91 Facility construction 01/04/2010 - Fetoencs Pt i TRLPARTY AGREEMENT

Complete M-91 Facility construction 09/30/2011 i

M-91 Remote Handling Facility On-line 09/28/2012 NN nitatve 56 Work Seope

[ EM 50 Funded Work Scope.
R Unfunded Work Scope.

Schedule A.10. 618-10 and 618-11 Burial Grounds Master Schedule.



Fluor Hanford

PROTECTION PROGRAM

GROUNDWATER
| (.

Assessmeiits - Page 1

Rev._0

FY 2002

Project Director Date FY 2003 FY 2004 FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 FY 2011 FY 2012 FY 2013 | FY 2014 | FY 2015 | FY 2016 | FY 2017 | FY 2018 | FY 2019 | F¥Y 2020 | FY 2021 FY 2022 & Beyond
Risk Assessment Schedules System Assessment
Risk
B/C Area |90 Data Collect Assessment | Complte Actons|
Risk
F Area D&O Data Cullecti%n Assessment A Eomglete Actions L
Risk

H Area
D Area
K Area
N Area

020

Data Collection Assessment jomplete Actions
77777777777 P TS H S A

Risk
D;;O Data Collection Assessment Complete Actions
w77757777777277777777777777777 i 7577705 T Tl rrri 05 1705 g v
Risk
DSO Data Collection Assessment
A /7777777777777 77ITIT7ITIITII7IN 7777777777880
Risk
Dgo Data Collection Assessment
A 1777777777777777777777777777777007777777777007

Site Wide Assessments

Perform Assessments

Assessment Coordination Group
“xevicw of CA Approach

|Assessment Coordination Group
{cvicw of CA Intermediate Results/Approach

Complete Final RC Cleanu,

[ ST ——
= By & EooiopCE ST
e

Rl
= Soviel & Culs

De

Special Assessments for|CA & Otfer Assessementsa (D

| Revise | Tdst:

5 Year Review I

upport Closure ofl’anks

P>

rmine Final

Revise | Test

N

L)o Area Regional

Support

Grogndwater Remedies

Submit
Demonstration . Compasite sposal i} . Composite Disposal ) o
Revise | Test Perform | Document Analysis Authorization Annual [Reviews Analysis i Continue Until Site Clos
A
elop Requirements River Closure River Closure Complete
5 Year Review Risk Assessment iDecision Start Final ROD

| P 1|Mods to ZP 1 Decide on
alibratq GW 200 Area Mohitoring Results Rempdial Approach Path Forward
Model td
.. i Calibrate GW
Develop Capability lead Dafa Model to H, Data
1
1 T
! Deyelop Air
Transport Capabilities
Conceptual Models o Conkinue 0 Supobat
‘ A >
Inventory | pld cocs | |
Release AGliss (Link to ILAW Program) Tank{Waste (Saltcake & Sludgle & Hardheal)
(Ifput from Tank Closure Hrogram)
Vadose KD Az|:| Templates
G d | Reviel GW Geology 600 Arcal
River |
- - ] N
Risk A/ Paths Initial Contaminant Set
Rc!viscd Inventory
Revised Transport Parameters Data for Additional Datj to Support |Data Package to Support Data to Support
ssessments ata Data Wackages ory Matching Data CA Contaminants @k Closure 1200 Regional Assessment | 200 Area Assessment River Closure Cohtinue to Support >
{
2 A
I tory for Addi 1l <
Inventory AReview Inventory of Current COCs, A ventory Tor Additiond! s
A Generalized Approach for Integrating Operable Unit
A Investigations and Sitewide Assessments
[s&1]
Releage
= with SAC Improved Assessments.
Review KD DST Conceptual Model Input Data
pReview Trans Parameters Review Trans Parameters New|COCs Results for Individual waste sites
Plan Waste Site Characterization
and Assessment
\ | mproved ConcptuatMovel
Review Plume Mass &|Geometry [iga] Y:::ﬂ‘;’;'ﬁ:’; ﬁgd/ or
Charactrize
Waste Site
River Ecology Characterization of 300 Area Ecology Characterization of 100 Area
evelop Model and
Perfor
Risk
Acronyms Key Assumptions Foot Notes Key Interfaces TPA | DNFSB Milestones Legend
HS:Cometve s Sy (2 Provide to COS Core Projects S&T to dentify necds to support A (@) st

1..CA annual review does not result in update to CA more often than every 5 years
be

OU - Operable Unit 2 ded for System Assessment caps
3.200CW-1 remedial action is to remove and dispose

4. Incremental funding is provided if interim actions are deemed necessary
5. TPA Milestones are successfully renegotiated to extend beyond 2018

7. Need for interim actions is reevaluated annually.

to existing capabilities - Not complete redesign

6. First 12 OUs will provide sufficient data to support RA decisions for all remaining OUs

1. Groundwater monitoring results from GW Project

2. Envi from sa

3. Tank inventory from ORP

4. Waste site data from Tank Farm Vadose Zone & 200 Area Waste Site
Characterization

Defense Nuclear Facility Safety Board (DNFSB) Milestones
DNFSB 942 DOE order 435.1 - Composite analysis required f

Tri-Party Agreement (TPA) Milestones
M-1300  Submit RIS work plan(s) for for 200 NPL Areas
M1300  Complete the RIFS (RFI/CMS) process for all OUs
(00c, -39, -39b, -39c, -40a, -40b, -40c)
M1600  Complete RA for all non-tank farm OUs
M2000  Submit permit application or closure plans for RCRA TSD Units
(33,39, -52, 53, -54)

eciion Point

Technology Inseton Pint

AXINY

It 58 Work Seope

(2 ﬁﬁ@'

FLuoR
oo Basom e (25 3} 5

Schedule A.11. Assessments Master Schedule.




Fluor Hanford @ GROUNDWAT%ﬁ

GROUNDWATER Assessments - Page 2

. - N FY 2002 FY 2003 FY 2004 FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 FY 2011 FY 2012 FY 2013 | FY 2014 | FY 2015 | FY 2016 | FY 2017 | FY 2018 | FY 2019 | F¥ 2020 | FY 2021 FY 2022 & Beyond
- 200-CW-2
Waste Site Assessments Modified 2007w 200.CW-4 00.pw.2 200-PW-1 | 20041
200-CW-1 RCRA C 200-TW-2 200-CW-5 00-PW.-4 200-PW-3 | 200-LW-2
200 North Area Barricr 200-TW-5 et oy [FsipR) - 200PMG) (F5IPR)
FS/PP)
RI /FF (FS[PP) o AP (FS] A' la A (FS/PP) p200MW-1
ROD ) N N A
. Ny 0] ) JERE coog,
) *-POROD
Work Plans 200151 2005w-1
AZOO-ST—I 2200-UR-1 2200-SW-2
(RI/ FS | PP; ROD TBD) e s TL o ‘ ‘ L ‘
Accelerated Actions B /BX [BY FIR AllAW DP T/TXTY FIRy AILAW PA AMAXICIU PR
CHG RCAP ILAW i 7
Solid Waste PA ~ ‘
Sitewide Groundwater Model
Support to Waste Sites | gom  lupkever  Carbon fetracioride Y nestigation
N o~
1 2]
Acronyms Key Assumptions Foot Notes Key Interfaces TPA | DNFSB Milestones
® @
"11 TRHPARTY AGREEMENT
L
[ M 50 Funded Work Scope.

Schedule A.11. (contd).



Fluor Hanford

GROUNDWATER
.

PROTECTION PROGRAM

Assessmeiits - Page 3

FY 2002 FY 2003 FY 2004 FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 FY 2011 FY 2012 FY 2013 | FY 2014 | FY 2015 | FY 2016 | FY 2017 | FY 2018 | FY 2019 | FY 2020 | FY 2021 FY 2022 & Beyond
Project Director. Date. Y
. . EMP NEPA NEPA 5 Year NEPA( NEPA | EMP EMP NEPA NEPA NEPA EMP
Public Safety Resource Protection | Charagtrizaton Charactegzatin EMPUpdate b || 2 P Chr, | Updge A I L i, i | pdae
A A ALK A e A y \
Program T T T T
- .
Surface Environmental o vermi 100N
Lo |5< Year ; Year River
1 H SACO4 eview) SAC&  COS [sAC 09 eview Corrid
Survei l l ance PrO_] ect ow vz SAC& COS €OS Data Comp 3“;‘ oS  Data (Comp 3“;‘“ " Final Risk
. . . . Sumthary s ASummary Requirements Packages Analysis prat Req, Pack. {Analysis pdate ssessment
Baseline Contaminant Monitoring JA_A A A A A A
SESP | EM | DOH oo | s
Shoreline 0&M
IAssessment ;‘«‘:l‘:plmg g ‘5‘" © o 5 vear Rbview 100 0D, o
Fefieve Dat) Cevew Filo Study SAche? Hrritly ROD Repett
Integrated Biological | Ecological Characterizatipn A A
Inte de Methodology, D 100D Char:
C
100 F Ecological Characterizat 100 H Ecological (Char
ological Characterization g
HRTC | SESP | EM
Issue
[Hanford Cr almon Crin
[10X  Uptake egration Salmon
fects Report Smolt
ZN
DOH | SESP | EM ™
’I’mup & Tregt
H * SAC
Ecosystem Monitoring SR hear Reviews
A Baseline Surveys River Corridor RODA\ A A A A
E ] H l C l‘ NEPA ;’“'IA “’i;yk . NEPA NEPA NEPA| NEPA| NEPA| NEPA| NEPA| NEPA NEPA| NEPA|
cological Comphiance e cological Reviews . ik e e e e e e Inpy Inpy Input
. AR Mitig: Baseline Surveys A
Assessment Project
CR Annual Prefctivity
Cultur al Resources NEPA geport  Ecofogical Reviews CR Annual CR Annual CR Annual CR Annual CR Annual CR Annual CR Annual CR Annual CR Annual CR Annual
Rqmts & Mitigation Baseline Surveys __ RePortp Reportp Reporth Reporth Reportp Reportp Reporta Reportp Reportp Reportp
- SAC|CA
GWP Science & Technology e Reiew
99 T( TOX | Uptake Study 4™ 200 Interim ROD
100 BC Pilot Study iew
River Corridor ROD 100 N P&T (Interim ROD)
COS Issues River Corridor ROD
Iy, TOX | Uptake Parameters COS Issues SACRev2
5 Yr Review
200 Interim ROD
1,5, /U (tbd) TOX | Uptake COS Issues
SAC
GWP COS White Comp ,
Papeip  Aquatic Ecosystem Baseline Characterization AnalysisA\ 5 Vr Review
S ite Land Rel edase (FH) HRNM Historic Site Site??  Relgase Release McGee, Riverlarjds,
; SuwcysAALE & North Slope
Acronyms Key Assumptions Foot Notes Key Interfaces TPA | DNFSB Milestones Legend
DOM- Washington Department ofHeslh Deparment o Ecology ear Review A ® @emsers
ECAP - Ecological Compliance Assessment Project e: ver Comdor RODS ciion Pt von N
EM- Ecosyatem Monitoring g Environmental Protection Agency River Corridor ROD: o - @ Ptormace Basena ncenive 125 Sehcse Loge
EMP-  Environmental Monitoring Plan TIP  Technolooynsertonpaint o rrom
HRNM - Hanford Reach National Monument fuon
Voo L L
atal Report IR -
menal Surveilance Project N A e
T —

Schedule A.11. (contd).




Fluor Hanford

© s Science & Technology Pgl

FY 2003 FY 2004 FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 FY 2011 FY 2012 FY 2013 | FY 2014 | FY 2015 | FY 2016 | FY 2017 | FY 2018 | FY 2019 | F¥ 2020 | FY 2021 FY 2022 & Beyond
Project Director Date
& Implementation , , N s
Planning and A A Further S&T workscope TBD A A [}
00 Ta006 2008 W0 o201z s
Soil Inventory Model Dev & Appl for Site Wide ﬁsessmenl
Complete SIM Application to [AST]
ining Soil Waste Sites
Soil Waste [nventory Field Confirmpation and Update
S b f T l.t Moistyre, Water and Contaminant Flux Measurements
ubsuriace lranspo at S-S, & T-TX-TY Tank Farms
U-Plant Regional Acceleration & Closure
Vadose Zone Moisture & Flux
30)
Vadose Zone Moistgire, Water & C inpnt Flux S
200 Area ining Waste Sites
MSE Uranium Study A
A
(
adose Zone Transport Field Study WsR
Uranium Reactive Transport Experiment
(28
U-P
Urani\lm Transport Model of Field Experimen
Scaling Uranium Reactive Transport to Models
S&T Invest; Iation at B-BX-BY
(Uranium and Strontium-90) 31)
RPP)
Lab y Experiments & deling for T-TX-TY Tank Farm A
(Cesium-137, Uranium, Strontium-90, Technetiuj-99 & Chromium)
Quantative Conceptual Model for A/AX, C and U Tank Farms
[
Speciation & Mobility of Transuranics Supporting TW-2, CW-5,
PW-1 Remedial Design
Carbon Tetrachloride Residual & Model Update
Office of S&T Carbon Tetrachloride Acceleration Project N
Carbon Tetrachloride Retention and Release|(EMSP)
Heterogeneity Scaling Study (EMSP)
Uranium Mobility Studies (EMSP)
Radionuclide In-situ Sensors (EMSP)
Acronyms Key Assumptions Key Interfaces TPA | DNFSB Milestones Legend
EMSP - Emironmental Management Sience Program . contnue to 1o the Integrtion roect s A ® Of
2. Work planned by core projects (RPP Tank Farm Vadose Zone and ILAW, 200 Area Characte
SAT- Science And Technology Groundwate Project,Sufocs Environmcatal Survellance Project), wher Intefaces wi Q o P e I
SIM- have been identified, will be funded and proceed as scheduled. LI I — o7 o
3. Other core projects will pay for coring, ‘with ES&H, ba and FLUOR A
sample waste disposal. S&T will provide funding for incremental costs: S&T will recieve at = [ —— R
B e v e - AR
field studies. S
5. ES&H and issues will not limit ibution of reasonable” samples to EMSP = TRLPARTY AGREEMENT
investigators or the multi-laboratory S&T team. Refaronco Projoct -\ MILESTONE
e SovieR Seope Schedule Specificlegend
] evoorneivonsere o Ewae-0OE Offcsof Scsnca Fundd
f— R e

Schedule A.12. Science and Technology Master Schedule.




Fluor Hanford

GROUNDWATER

PROTECTION PROGRAM

Science & Technology Pg2

Rev. 0

FY 2003 FY 2004 FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 FY 2011 FY 2012 FY 2013 | FY 2014 | FY 2015 | FY 2016 | F¥ 2017 | FY 2018 | FY 2019 | F¥Y 2020 | FY 2021 FY 2022 & Beyond
Project Dircctor Date
(33)
Biological Uptake of Strontium-90 by Aquatic Species/A
(36)
G
| Strontium-90 ing
(37)
Uranium, lodine-129 Uptake by Aquatic Species
&
(38)
100-N|Area Ecological Inve: riminn&k«j A
A
(3 (a0)
IGT /S
100-N Phytoremediation and Apatite Sequestration Feasibility Studies
100-N Strontium Mobility and Monitorin;
Bioremediation of Technetium-99 and ChmJium
Cl i Technetjum diation
a1
Carbon Tetrachloride Remediation Alternative:
Insitu Carbon Tetrachloride Remediation EJSPD
Surface Barrier Monitoring Technology
Development for Barrier Design @3
S
U-p
Surface Barrier Design Evaluation
14)
S|
Perform Asphalt Durability Test

Acronyms Key Assumptions

Key Interfaces

TPA | DNFSB Milestones

A
&

TIP

\Z

==
—

Legend

Tachnology Inseton Pint

4150 Fundd Work Scape

Wg{@@'

Schedule Specific legend

Intar SenaculsLogic

[ — oA
TR - .|

TRLPARTY AGREEMENT
MILESTONE.

Reaseareh Program (WABIR) Fundod

Schedule A.12. (contd).



Fluor Hanford GROUNDWA'!LE_R E%%%@f%o%ﬁ%%% & Assessment

PROTECTION PROGRAM

Project Director pate FY 2003 FY 2004 FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 FY 2011 FY 2012 FY 2013 FY 2014 | FY 2015 | FY 2016 | FY 2017 | FY 2018 | FY 2019 | FY 2020 | FY 2021 FY 2022 & Beyond
GPP Management
General Management >
Life Cycle Baseline A ‘ N ‘ A ‘ A ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ r
FY Detailed Plan ] N N B 1 | | | | | - [ [ [ [ [ [ | N
Program Audits m.m..al/zgmlm per Year ‘ ‘ ‘
Integration & Assessment
COS - see Assessment MS
First Steering.
Expert Panel Grogo Mcctins 3 peer Reviews per Year .
Public Involvement Qo Report | i~ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ >
T 5035
2
Strategic Planning CPVZ MonitoringStudy | | o onnes
A
High Risk Site Re%ional Closure Planl
ell Management Plan A
Integration and %
Groundwater Remediation |
Strategy
Maintain Virtual Library New Modules - Up to fo per Year thru 2006
Maintain Virtual Library [>
Web Based Gmundwa(er|Public Data Base - Stewart Guata
- - 'WIDS Annual J *
Maintain Support Systems levon A A N A D>
(WIDS, HEIS, HWIS, HGIS, Etc) \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
Records {>
Maintain PS Data Base ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
Acronyms Key Assumptions Key Interfaces TPA | DNFSB Milestones Legend
Reference: A rorevenise comicton
Doreetosesoms oo sy i conncton it s of Gl 5.6 of RDF exparsion P
— ey & W X A
V2 G s BT 581
[ M 50 Funded Work Scope.

Schedule A.13. Integration and Assessment Master Schedule.





