Department of Energy

Richland Operations Office
P.O. Box 550
Richland, Washington 99352

09-AMCP-0180 JuL 28 2009

Mr. D. A. Faulk, Program Manager
Office of Environmental Cleanup
Hanford Project Office

U.S. Environmental Protection Agency
309 Bradley Boulevard, Suite 115
Richland, Washington 99352

Dear Mr. Faulk:

200 WEST AREA 200-ZP-1 PUMP-AND-TREAT REMEDIAL DESIGN/REMEDIAL
ACTION WORK PLAN, DOE/RL-2008-78, REVISION 0, REISSUE AND HANFORD
FEDERAL FACILITY AGREEMENT AND CONSENT ORDER (TRI-PARTY
AGREEMENT) CHANGE CONTROL FORM M-16-09-02

This letter transmits the 200 West Area 200-ZP-1 Pump-and-Treat Remedial Design/Remedial
Action Work Plan, DOE/RL-2008-78, Revision 0, Reissue for your approval. This document is
being submitted to the U.S. Environmental Protection Agency (EPA) as a primary document
under the Tri-Party Agreement Action Plan, Section 9.0 “Documents and Records.” Comments
provided by EPA on draft versions of this document have been incorporated into Revision 0, as
appropriate. Responses to EPA’s comments are included for your information.

Tri-Party Agreement Change Control Form M-16-09-02 is being submitted for your review and
approval. This change package establishes a Tri-Party Agreement interim milestone for the
Remedial Design Report deliverable that the Parties agree is critical to the success of the project
to accomplish defined cleanup goals. As defined in the Tri-Party Agreement Action Plan,
Section 12.0, “Changes to the Agreement,” the U.S. Department of Energy, Richland Operations
Office requests that EPA act on the proposed Tn-Party Agreement change form within

14 days of receipt.

If you have any questions, please contact me, or your staff may contact Matt McCormick,
Assistant Manager for the Central Plateau, on (509) 373-9971.

Dely’ I Mgy

David A. Brockman
AMCP:ACT Manager

Attachments

cc: See Page 2



Mr. D. A. Faulk -2-
09-AMCP-0180

cc w/attachs:

G. Bohnee, NPT

L. Buck, Wanapum
R. S. Dinicola, USGS
S. Harris, CTUIR

J. A. Hedges, Ecology
R.Jim, YN

E. Laija, EPA

S. L. Leckband, HAB
K. Niles, ODOE
Administrative Record (200-ZP-1)
Environmental Portal

cc w/o attachs:

E. Byrnes, CHPRC

H. Doornbos, CHPRC
H. Engelmann, CHPRC
L. Foss, CHPRC

E. Piippo, CHPRC

. G. Vance, FFS
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Change Number Federal Facility Agreement and Consent Order Date
M-16-09-02 Change Control Form July 13, 2009
Do not use blue ink. Type or print using black ink.
Originator: Briant Charboneau Phone: (509) 373-6137
Class of Change
[11- Signatories [X] Il — Executive Manager [ ]III - Project Manager
Change Title

Operable Unit 200-ZP-1 Hanford Federal Facility Agreement and Consent Order (Agreement) Interim
Remediation Milestone

Description/Justification of Change

This change package establishes a Hanford Federal Facility Agreement and Consent Order (HFFACO) interim
miléstone to track progress of the design and implementation of a pump and treat system for the remediation of
groundwater in the 200-ZP-1 Operable Unit. The Record of Decision for the Hanford 200 Area, 200-ZP-1
Superfund Site identified a selected remedy that combines pump-and-treat, monitored natural attenuation, flow
path control, and institutional controls as an integrated system to remediate the operable unit. The remedial
design remedial action work plan (RD/RAWP) identified completion dates for major tasks and deliverables and
this change package establishes a milestone for the Remedial Design Report deliverable that the Parties agree is
critical to the success of the project to accomplish defined cleanup goals.

(Continued on page 2)

Impact of Change

Establish an interim milestone that will promote progress of the design and implementation of a pump and treat
system for the 200-ZP-1 Operable Unit to further groundwater remediation.

Affected Documents

The Hanford Federal Facility Agreement and Consent Order, as amended and Hanford Site internal planning
management, and budget documents (e. g., USDOE and USDOE contractor Baseline Change Control
documents; Multi-Year Work Plan; Site Wide Systems Engineering Control Documents; Project Management
Plans, and, if appropriate, Land Disposal Restrictions Report requirements).

Approvals
N/A Approved ___Disapproved
Ecolo/g@ @ Date
) puty / % / % é;/'/a g VApproved ___Disapproved
DOERL (]~ 7 Date
Approved ___ Disapproved
EPA Date




Change Form M-16-09-02
Page 2 of 2

(Description/Justification of Change, Continued from Page 1)

Change package M-16-08-07 includes two related proposed milestones for 200-ZP-1. One milestone,
proposed as M-016-122, would require beginning Phase I operation of the new 200 West pump and
treat system by 12/31/11. The other milestone, proposed as M-016-123, would require the submittal
of the RD/RA work plan by 3/31/09 (which has been submitted) as well as initiation of construction
within 6 months of work plan approval, or as specified in the work plan schedule. These milestones
have been tentatively agreed to by the Parties, subject to final approval following comment
resolution.

Modifications to existing Tri-Party Agreement milestones are denoted with strikeeut; new
milestone/text is denoted with shading.

M-016-124 Submit 200-ZP-1 Remedial Design Report. 08/31/2010
Lead Agency:
EPA
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or service by trade name, trademark, manufacturer, or
otherwise, does not necessarily constitute or imply its
endorsement, recommendation, or favoring by the United

States Government or any agency thereof or its contractors or
subcontractors.

This report has been reproduced from the best available copy.

®

Printed in the United States of America
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Executive Summary

The Record of Decision, Hanford 200 Area, 200-ZP-1 Superfund Site, Benton County,
Washington' (hereinafter referred to as the 200-ZP-1 Operable Unit [OU] Record of
Decision [RODY]) presents the selected remedial action for the 200-ZP-1 Groundwater
OU (hereinafter referred to as the 200-ZP-1 OU), which was chosen in accordance with
the Comprehensive Environmental Response, Compensation, and Liability Act of 198",
as amended by the Superfund Amendments and Reauthorization Act of 1986°; the
Hanford Federal Facility Agreement and Consent Order (Tri-Party Agreement)*; and, to
the extent practicable, the “National Oil and Hazardous Substances Pollution
Contingency Plan” (40 Code of Federal Regulations 300°). This decision, based on
information contained in the Administrative Record for the 200-ZP-1 OU, is desired to
protect the public health or welfare, or the environment from actual or threatened releases

of hazardous substances, pollutants, or contaminants into the environment.

This remedial design/remedial action (RD/RA) work plan provides the plan and schedule
for implementing all of the tasks to design, install, and operate the remedy set forth in the
200-ZP-1 OU ROD. The selected remedy combines pump-and-treat, monitored natural
attenuation (MNA), flow-path control, and institutional controls to meet the objective of
achieving established groundwater cleanup levels for all contaminants of concern (COCs)
in the 200-ZP-1 OU in 125 years. The COCs identified for the 200-ZP-1 OU are carbon
tetrachloride, total chromium (trivalent [III] and hexavalent [V1]), nitrate,
trichloroethylene, iodine-129, technetium-99, and tritium. An interim remedial measure
pump-and-treat system is currently operating in the 200-ZP-1 OU and will continue to
operate under the requirements established in the Record of Decision for the USDOE
Hanford 200-ZP-1 Operable Unit, 200 Area NPL Site Interim Remedial Measure® until

1 EPA, Ecology, and DOE, 2008, Record of Decision, Hanford 200 Area, 200-ZP-1 Superfund Site, Benton County, Washington,
09-AMCP-0003, U.S. Environmental Protection Agency, Washington State Department of Ecoiogy, and U.S. Department of Energy,
Olympia, Washington.

2 Comprehensive Environmental Response, Compensation, and Liability Act of 1980, 42 U.S.C. 9601, et seq.

3 Superfund Amendments and Reauthorization Act of 1986, 42 U.S.C. 11001, et seq.

4 Ecology, EPA, and DOE, 2003, Hanford Federal Facility Agreement and Consent Order (Tri-Party Agreement), 2 vols., as
amended, Rev. 6, Washington State Department of Ecology, U.S. Environmental Protection Agency, and U.S. Department of
Energy, Olympia, Washington.

5 40 CFR 300, “National Oil and Hazardous Substances Poliution Contingency Plan,” Code of Federal Regulations.

6 EPA/ROD/R10-95/114, 1995, Record of Decision for the USDOE Hanford 200-ZP-1 Operable Unit, 200 Area NPL Site Interim
Remedial Measure, U.S. Environmental Protection Agency, Washington State Department of Ecology, and U.S. Department of
Energy, Olympia, Washington.
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the treatment system required by the 200-ZP-1 OU ROD becomes operational, which is

expected to occur by December 2011.

The principal component of the 200-ZP-1 OU selected remedy is a pump-and-treat
system, which includes a new central treatment facility, new groundwater extraction
wells, new treated groundwater injection wells, and the required infrastructure

(e.g., transfer piping and pumping stations). The design also allows for expansion of the
system to include additional treatment capabilities, extraction wells, injection wells, and
performance monitoring wells, as needed, to optimize remedy performance. The
pump-and-treat system will be operated to extract and treat contaminated groundwater to
reduce the dissolved mass of the COCs (except tritium) throughout the 200-ZP-1 OU by a

minimum of 95 percent in 25 years or less following initial startup.

Natural attenuation processes including, biotic and abiotic degradation, dispersion, and
sorption will be used to reduce the remaining portion of the carbon tetrachloride and
nitrate not captured by the pump-and-treat system to below groundwater cleanup levels
within 125 years following initial startup of the remedy. The process of natural
radioactive decay will achieve the reduction in tritium concentrations to meet

groundwater cleanup levels during the same 125-year period.

Monitoring of the natural attenuation processes will be employed to provide data on
performance, including whether the key mechanisms are performing in a manner to

satisfy the cleanup objectives and functional requirements of the selected remedy.

The flow-path control component of the selected remedy will be designed and operated to
slow the eastward flow of most of the 200-ZP-1 OU groundwater to keep COCs within
the capture zone, improve pump-and-treat efficiency, and increase residence for natural

attenuation processes to reduce contaminant concentrations.

The institutional controls component of the selected remedy will implement and maintain
the institutional and land-use controls identified in the 200-ZP-1 OU ROD to restrict

groundwater use for the foreseeable future until cleanup levels are achieved.

The design, construction, and operation of the selected remedy will be executed in a
phased manner to initiate groundwater treatment as soon as possible, while at the same
time allowing for performance monitoring and evaluation of the remedy components’

effectiveness in meeting the remedial action objectives. These evaluations will support




DOE/RL-2008-78, REV. 0 REISSUE

adjustments in remedy design and operation during the phased implementation to
optimize pump-and-treat capacity, treatment capabilities, and the number and location of
the extraction and injection wells. The three execution phases are described briefly

below. More detailed discussions are provided in Chapter 3 of this RD/RA work plan.
e Phase I: Pump-and-Treat System Design and Construction

During Phase I, the RD activities are conipleted and the pump-and-treat system is
constructed. Startup of the new pump-and-treat system is scheduled to occur by
December 31, 2011. The initial design and construction of the treatment facility,
extraction and injection wells, and infrastructure will be for operation at a nominal
capacity of approximately 3,785 L/min (1,000 gallons per minute [gpm]). The treatment
facility will be designed to achieve cleanup levels for all COCs (except tritium) prior to
reinjection. At the conclusion of Phase I, the extraction and injection well network will

consist of approximately 14 new extraction wells and 6 new injection wells.

e Phase II: Initial Operations, Performance Monitoring,

and System Optimization

During Phase 11, the pump-and-treat system will begin initial operations. Performance
monitoring and optimization of both the treatment facility and well network will be
conducted during this phase to provide sufficient capacity to achieve the performance
objective. Phase II is expected to last approximately 3 years, at the end of which any
required expansions of the pump-and-treat system are expected to be constructed and
operating at a sufficient capacity and capability to transition into long-term operations.
This may include constructing additional treatment train(s) located within the central
treatment facility, as well as additional extraction and injection wells to provide the
necessary operating capacity. This phase also includes the addition of new compliance

and performance monitoring wells that may be necessary to support long-term operations.

¢ Phase III: Long-Term Operations

During Phase III, the pump-and-treat system will continue to operate at the flow rate
established during the Phase II optimization efforts. The pump-and-treat system will
operate for the additional 22 years necessary to achieve the 95 percent dissolved mass

reduction for the COCs, taking into account the initial 3 years of operation during
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Phase II. The system will be continuously optimized, which will include system

performance monitoring and system modifications, as necessary.

This RD/RA work plan provides the framework to implement the remedy described
above. Chapter 1 provides the purpose, scope, site description, and background related to
the selected remedy. The basis for the selected remedy is presented in Chapter 2.
Chapter 3 provides the conceptual designs for the well field, radiological treatment
system, and central treatment system. Chapter 4 describes the project management team,
facility procurement, and construction and operational approaches to implementing the
remedial action. Chapter 5 describes the environmental management controls associated
with air emissions, waste management, health and safety, emergency response, and the
quality assurance program. A discussion of the decontamination and decommissioning
activities associated with both the interim remedial measure pump-and-treat and the
selected remedy is found in Chapter 6. Chapter 7 provides an initial cost estimate for the
next 4 years and a critical path schedule for Phase I of the remedial action, including
preparation of the subsequent Tri-Party Agreement primary documents (RD report, and
operations and maintenance plan). The compliance strategy to meet the applicable or
relevant and appropriate requirements identified in the 200-ZP-1 OU ROD is presented in
the appendix.

Vi
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1 Introduction

The U.S. Department of Energy’s (DOE’s) Hanford Site is a 1,5 17-km* (586-mi’) Federal facility located
in southeastern Washington State along the Columbia River (see Figure 1-1). For administrative purposes,
the Hanford Site was divided into four National Priority List (NPL) sites (Appendix B of 40 Code of
Federal Regulations [CFR] 300, “National Oil and Hazardous Substances Pollution Contingency Plan” —
hereinafter referred to as the “National Contingency Plan [NCP]) under the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) in 1989, one of which is
the 200 Areas. In anticipation of the NPL listing, DOE, the U.S. Environmental Protection Agency
(EPA), and the State of Washington (through the Washington State Department of Ecology [Ecology])
entered into the Hanford Federal Facility Agreement and Consent Order (Tri-Party Agreement)
(Ecology et al. 2003) in May 1989. This agreement established a procedural framework and schedule for
developing, implementing, and monitoring CERCLA response actions on the Hanford Site. The
agreement also addresses Resource Conservation and Recovery Act of 1976 (RCRA) compliance

and permitting.

The 200 Area NPL site, which is commonly referred to as the Central Plateau, encompasses
approximately 190 km? (75 mi’) near the center of the Hanford Site and contains multiple waste sites,
contaminated facilities, and groundwater contamination plumes. The CERCLA site identification number
for the 200 Areas is No. WA 1890090078. To facilitate cleanup, these waste sites, facilities, and
groundwater plumes have been grouped by geographic areas, process types, or cleanup components into
several operable units (OUs).

The 200-ZP-1 Groundwater OU is one of four groundwater OUs located on the Central Plateau. Each
groundwater OU has its own plan of study and enforceable schedule and will eventually have its own
record of decision (ROD) and cleanup actions as needed. The waste sites and soil above the 200-ZP-1 OU
are the sources of the contamination in 200-ZP-1 OU groundwater and are (or will be) addressed as part
of the cleanup of other OUs through separate CERCLA or RCRA actions.

The DOE is the lead agency for remediation of the 200-ZP-1 OU. The EPA is the lead regulatory agency
for remediation of this OU, as identified in Section 5.6 and Appendix C of the Tri-Party Agreement.

In accordance with the Tri-Party Agreement, Article XIV, Paragraph 54, DOE developed and proposed
remedial action (RA) for the 200-ZP-1 OU through completion and approval of a remedial investigation
(RI) (Remedial Investigation Report for the 200-ZP-1 Groundwater Operable Unit [DOE/RL-2006-24])
and feasibility study (FS) (Feasibility Study for the 200-ZP-1 Groundwater Operable Unit
[DOE/RL-2007-28]). A 30-day public comment period for the Proposed Plan for Remediation of the
200-ZP-1 Groundwater Operable Unit (DOE/RL-2007-33) ran from July 21 through August 19, 2008.

The selected remedy was chosen in accordance with CERCLA, as amended by the Superfund
Amendments and Reauthorization Act of 1986, the Tri-Party Agreement, and, to the extent practicable,
the NCP (40 CFR 300). This decision was based on the information contained in the Administrative
Record file for the 200-ZP-1 OU.

The Record of Decision Hanford 200 Area 200-ZP-1 Superfund Site Benton County, Washington
(hereinafter referred to as the 200-ZP-1 OU ROD) (EPA et al. 2008) was signed by EPA, DOE, and
Ecology on September 30, 2008. The selected remedy for the 200-ZP-1 OU is a combination of
pump-and-treat, monitored natural attenuation (MNA), flow-path control, and institutional controls. The
200-ZP-1 OU ROD requires that a groundwater pump-and-treat system will be designed, installed, and
operated in accordance with an approved remedial design/remedial action (RD/RA) work plan. In
addition, monitoring will be employed in accordance with the approved RD/RA documents to evaluate
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the effectiveness of the pump-and-treat system and natural attenuation processes. A detailed description
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of each component of the selected remedy is provided in Chapter 2.
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Figure 1-1. Hanford Site Map Showing the Central Plateau Groundwater Operable Units

1.1 Purpose

This RD/RA work plan describes how the 200-ZP-1 groundwater pump-and-treat system (hereinafter

referred to as the 200 West Area pump-and-treat system) will be designed, installed, and operated to meet
the remedial action objectives (RAOs) identified in the 200-ZP-1 OU ROD. In addition, requirements for
implementation of MNA, flow-path control, and institutional controls requirements of the 200-ZP-1 ROD

are also identified in this document.
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This RD/RA work plan is being submitted in accordance with Section 11.6 of the Tri-Party Agreement
Action Plan, which states: “Within 180 days of ROD signature, or an alternative period designated in the
ROD, an RD/RA work plan including schedule, along with a milestone change package, shall be
submitted for lead regulatory agency review and approval” (Ecology et al. 2003).

As noted in the 200-ZP-1 OU ROD and Section 7.3.10 of the Tri-Party Agreement Action Plan, the
RD/RA work plan is a primary document subject to EPA approval.

1.2 Scope

This RD/RA work plan provides the plan and schedule for the design, construction, operation, and
monitoring activities necessary to successfully implement the remedial action selected in the
200-ZP-1 OU ROD. The selected remedy for the 200-ZP-1 OU is a combination of pump-and-treat,
MNA, flow-path control, and institutional controls to address the following contaminants of concern
(COCs): carbon tetrachloride, total chromium (trivalent [III} and hexavalent [VI]), nitrate,
trichloroethylene (TCE), iodine-129, technetium-99, and tritium.

The waste sites and soil above the 200-ZP-1 OU are the sources of the groundwater contamination in the
200-ZP-1 OU and are being addressed under RCRA or as part of other 200 Area OUs that are following
the CERCLA RI/FS process and are not within the scope of this RD/RA work plan. For the purposes of
this work plan, it is assumed that these actions will be effective and that no further contaminant to the
200-ZP-1 OU groundwater will occur for these vadose zone disposal sites.

1.3 Site Description and Background

The 200-ZP-1 OU includes several groundwater contamination plumes that cover an area of
approximately 10 km” (4 mi®) beneath part of the 200 West Area (discussed in Section 1.3.2). The

200 West Area is approximately 8 km” (3 mi’) and is located near the middle of the Hanford Site
(Figure 1-1). It is about 8 km (5 mi) south of the Columbia River and 11 km (7 mi) from the nearest
Hanford Site boundary. The 200 West Area is located on an elevated, flat area that is often referred to as
the Central Plateau, and there are no wetlands, perennial streams, or floodplains.

The 200 West Area contains waste management facilities and former irradiated fuel reprocessing
facilities. The major waste streams that contributed to groundwater contamination were associated with
the plutonium concentration and recovery operations at the Z Plant facilities and the plutonium-separation
operations at the T Plant facilities, both in the 200 West Area. The liquid waste disposal in the cribs and
trenches near these facilities resulted in several groundwater contamination plumes in the 200-ZP-1 OU.

The following subsections briefly describe the site setting, nature, and extent of contamination within
the 200-ZP-1 OU; ongoing 200 West Area interim remedial actions; and groundwater monitoring.
More detailed information describing the Hanford Site, the 200 West Area, and the 200-ZP-1 OU is
contained in the RI report (DOE/RL-2006-24), the FS (DOE/RL-2007-28), and the 200-ZP-1 OU ROD.

1.3.1 Physical Setting

The Hanford Site lies in a sediment-filled basin on the Columbia Plateau in southeastern Washington
(Figure 1-1). The Central Plateau is a relatively flat, prominent terrace near the center of the Site. The
200-ZP-1 OU underlies the northern portion of the 200 West Area, which is on the western end of the
Central Plateau.

Basalt of the Columbia River Basalt Group and a sequence of overlying sediments comprise the local
geology. The overlying sediments are approximately 169 m (555 ft) thick and primarily consist of the
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Ringold Formation and Hanford formation, which are composed of sand and gravel with some silt layers.
Surface elevations range from approximately 200 to 217 m (660 to 712 ft).

The sediment thickness in the 200 West Area above the water table (the vadose zone) ranges from 40 to
75 m (132 to 246 ft). Sediments in the vadose zone are the Ringold Formation (the uppermost Ringold
Unit E and the Upper Ringold Unit), the Cold Creek unit, and the Hanford formation. Estimates of
recharge from precipitation at the Hanford Site range from 0 to 10 cm/yr (0 to 4 in./yr); artificial recharge
historically occurred when effluents (e.g., cooling water and process wastewater) were disposed to the
ground during the 1940s through the 1990s. Artificial recharge that continues today in the Central Plateau
consists of limited onsite sanitary sewage treatment and disposal systems; leaks from potable and raw
water lines; two state-approved land disposal structures; and small-volume, uncontaminated,

miscellaneous waste streams.

Groundwater beneath the Hanford Site is found in an upper primarily unconfined aquifer system and in
deeper confined aquifers within the basalt. The Columbia River is the-primary discharge area for both
the unconfined and confined aquifer. The unconfined aquifer in the 200-ZP-1 OU area of the Central
Plateau occurs in the Ringold Formation. Groundwater in the unconfined aquifer flows from areas where
the water table is higher (west of the Hanford Site) to areas where it is lower (the Columbia River). In
general, groundwater flow through the Central Plateau occurs in a predominantly easterly direction
from the 200 West Area to the 200 East Area. Historical discharges to the ground greatly altered the
groundwater flow regime, especially around the 216-U-10 Pond in the 200 West Area and the

216-B-3 Pond in the 200 East Area, which deflected the water flow to the north. As drainage from these
discharges has ceased, the water flow direction is expected to again flow on a more easterly course

through the Central Plateau.

The depth to the water table in the 200 West Area varies from about 50 m (164 ft) in the southwest
corner near the former 216-U-10 Pond to >100 m (328 ft) in the north. The groundwater flow is
primarily to the east, except in the northern portion of the 200 West Area where the flow is to the
east-northeast. Groundwater flow is locally influenced by the 200-ZP-1 OU interim remedial measure
(IRM) pump-and-treat system and permitted effluent discharges at the State-Approved Land Disposal
Site. The groundwater flow rates typically range from 0.0001 to 0.5 m/day (0.00033 to 1.64 ft/day) across
the 200-ZP-1 OU. However, the water table continues to decline at a rate of approximately 0.21 m/yr
(0.69 ft/yr) because the large influx of artificial recharge has ceased.

1.3.2 Nature and Extent of Contamination

In the 200-ZP-1 OU, the COCs identified are carbon tetrachloride, total chromium (trivalent [I1I] and
hexavalent [VI]), nitrate, TCE, iodine-129, technetium-99, and tritium. The 200-ZP-1 OU has been well
characterized over the years by well drilling and groundwater sampling. There are currently over

100 monitoring wells within the footprint of the 200-ZP-1 OU.

The primary cribs and trenches that contributed contaminants to the 200-ZP-1 OU groundwater through
discharges from 1945 to the early-1970s included the 216-Z-1A Trench, 216-Z-9 Crib, 216-Z-18 Trench,
216-Z-19 Ditch, 216-Z-20 Crib, and 216-U-10 Crib. After effluents were discharged to these vadose zone
disposal sites, more mobile contaminants migrated to the groundwater. Less mobile contaminants remain
in the vadose zone and will be addressed in the source OU or other OU remedies. Data collected indicate
that there is no carbon tetrachloride dense nonaqueous phase liquid (DNAPL) source term(s) in the
200-ZP-1 OU groundwater, which is documented in the Carbon Tetrachloride Dense Non-Aqueous Phase
Liquid (DNAPL) Source-Term Interim Characterization Report (DOE/RL-2006-58) and its addendum

(DOE/RL-2007-22).

1-4
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As stated in the 200-ZP-1 OU ROD, contaminant distributions within the 200-ZP-1 OU can be
represented by three categories:

A high-concentration zone close to the ponds, cribs, and trenches that were used to dispose the liquid
wastes. Data do not indicate the presence of significant DNAPL in groundwater acting as a continuing
source.

A larger, dispersed or low-concentration zone that has migrated from the discharge locations or overlies
the high-concentration zone. This less contaminated groundwater can occur above the high-concentration
zone where large quantities of lower concentration effluent were discharged during or after the
high-concentration waste discharges.

An area of technetium-99 contamination near Waste Management Area (WMA) T and WMA TX/TY.
The results from depth-discrete groundwater sampling in the newly installed wells in these areas show
that the peak concentration of technetium-99 is typically found within the upper 15 m (50 ft) of the
aquifer. These results will be considered in the final design and implementation of the remedy for the
200-ZP-1 OU groundwater.

Groundwater contamination is present from the top to the base of the unconfined aquifer, which is
approximately 61 m (200 ft) thick. Distribution maps for the contaminants that exceed the maximum
contaminant levels (MCLs) in the 200-ZP-1 OU groundwater are shown in Figures 1-2 through 1-8.
Where distribution maps are available for multiple depths, the map corresponding to the maximum extent
of contamination is provided. The 200-ZP-1 FS (DOE/RL-2007-28) includes additional depth-specific
maps for further presentation of the existing contamination conditions. For scaling purposes, the extent
of carbon tetrachloride contamination shown by the heavy line in each figure encompasses an area of
approximately 10 km® (4 mi?).
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Figure 1-2. Estimated Lateral Extent of Carbon Tetrachloride
at a Depth of 20 to 30 m (66 to 98 ft) Below the Water Table
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1.3.3  200-ZP-1 Operable Unit Interim Remedial Measure

The DOE currently operates an IRM pump-and-treat system to minimize further migration of carbon
tetrachloride, chloroform, and TCE in the 200 West Area groundwater in accordance with the Record of
Decision for the USDOE Hanford 200-ZP-1 Operable Unit, 200 Area NPL Site Interim Remedial
Measure (EPA/ROD/R10-95/114). This system has been in operation since 1994, extracting more than
4 billion L (1,057 million gal) of groundwater, removing >11,415 kg (25,165 1b) of carbon tetrachloride.
Additional information on the IRM is provided in the 200-ZP-1 proposed plan (DOE/RL-2007-33) and
the FS (DOE/RL-2007-28).

During IRM pump-and-treat system operations, carbon tetrachloride concentrations have decreased

in the original target area (defined as the concentration within the 2,000 to 3,000 pg/L contour). The

IRM pump-and-treat system was expanded by adding additional extraction wells between fiscal year 2005
(FY0S5) and FY08. The IRM pump-and-treat system currently includes 14 extraction wells and 5 injection
wells (Figure 1-9).

The response action addressed by the 200-ZP-1 OU ROD will implement the final components of the
pump-and-treat RA for the 200-ZP-1 OU. The IRM will continue to operate until such time that the new
pump-and-treat system is operational. Once the new system is operational, the IRM extraction wells may
be used to augment contaminant recovery performance.

1.3.4 200-PW-1 Operable Unit Interim Remedial Measure

Soil vapor extraction (SVE) was initiated in 1992 as a CERCLA interim RA to remove carbon
tetrachloride from the vadose zone in the 200 West Area. The objective of the interim action, as stated
in the Action Memorandum: Expedited Response Action Proposal for 200 West Area Carbon
Tetrachloride Plume (EPA and Ecology 1992), is to mitigate the threat to site workers, public health,
and the environment caused by the migration of carbon tetrachloride vapors through the soil column
and into the groundwater.

1.3.4.1

The SVE system has been in operation at the three primary disposal sites that received liquid wastes
containing carbon tetrachloride. The SVE system extracts contaminated soil vapor through wells that are
screened in the vadose zone. The contaminated vapor is treated using aboveground canisters containing
granular activated carbon (GAC), which adsorbs the carbon tetrachloride from the vapor. Between

April 1991 (when the pilot test was conducted) and September 2008, the total mass of carbon
tetrachloride removed from all sites was 79,400 kg (175,047 Ib).

1.3.5 Groundwater Monitoring at 200-ZP-1 Operable Unit

Groundwater monitoring is performed for two treatment, storage, or disposal units consisting of tank
farm WMAs (T and TX-TY), Low-Level Waste Management Area 3 (LLWMA-3), and LLWMA-4.
Groundwater at these facilities is monitored under the requirements of RCRA for hazardous waste
constituents and the requirements of the Atomic Energy Act of 1954 (AEA) for radionuclides including
source, special nuclear, and by-product materials. Data for facility-specific monitoring are also integrated
into the CERCLA groundwater investigations.
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Groundwater at single-shell tank farm WMA T is monitored under RCRA interim status groundwater
quality assessment requirements (40 CFR 265.93[d], “Interim Status Standards for Owners and Operators
of Hazardous Waste Treatment, Storage, and Disposal Facilities,” “Preparation, Evaluation, and
Response,” as referenced by Washington Administrative Code [WAC] 173-303-400, “Dangerous Waste
Regulations,” “Interim Status Facility Standards”). The objective for groundwater quality assessment is to
assess the extent and rate of movement of dangerous waste in groundwater that has a source from the
WMA. Waste constituents found in groundwater near WMA T include chromium, fluoride, and nitrate.
Radioactive constituents include tritium and technetium-99.

Groundwater at single-shell tank farm WMA TX-TY is also monitored under interim status groundwater
quality assessment requirements (40 CFR 265.93[d], as referenced by WAC 173-303-400). Waste
constituents found in groundwater near WMA TX-TY are chromium and nitrate. Radioactive constituents
include iodine-129, tritium, and technetium-99.

Groundwater at LLWMA-3 and LLWMA-4 is monitored under RCRA interim status indicator evaluation
requirements (40 CFR 265.93[b], as referenced by WAC 173-303-400), and the radioactive waste
management requirements of the AEA (DOE O 435.1, Radioactive Waste Management). Monitoring for
RCRA is conducted to determine if the unit has impacted groundwater with dangerous constituents.
Samples are collected for RCRA indicator and site-specific parameters. Monitoring for AEA is conducted
to determine if the unit has impacted groundwater with radioactive constituents.
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2 Basis for Remedial Action

The NCP establishes a national expectation for cleanup of groundwater at CERCLA sites: “EPA expects
to return useable ground waters to their beneficial uses wherever practicable, within a timeframe that is
reasonable given the particular circumstances of the site” (40 CFR 300.430). The EPA generally defers
to state agency definitions of useable groundwater provided under the various comprehensive state
groundwater protection programs administered by the states across the country. Based on physical yield
and natural water quality, the State of Washington, through its groundwater protection program, has
determined that the aquifer setting for the 200-ZP-1 OU meets the WAC definition for potable
groundwater and has been recognized by the state as a potential source of domestic drinking water.

Consistent with the state’s beneficial use determination, the goal of this remedial action is restoration of
groundwater within the 200-ZP-1 Operable Unit. For the purposes of this remedy, “beneficial use” has
been defined as the use of the groundwater as a domestic drinking water source.

The 200-ZP-1 OU ROD states that a CERCLA response action is necessary for the 200-ZP-1 OU
groundwater because of the following conditions.

¢ The cumulative excess carcinogenic risk to an individual exceeds 10" using reasonable
maximum exposure assumptions for potential beneficial use of the groundwater.

e The noncarcinogenic hazard index is greater than one using reasonable maximum exposure
assumptions for potential beneficial use of the groundwater.

e Chemical-specific standards (e.g., drinking water standards) that define acceptable risk levels
are exceeded and exposure to contaminants above these acceptable levels is predicted for the
reasonable maximum exposure for potential beneficial use of the groundwater.

21 Selected Remedy

A detailed analysis of possible alternatives for remediating the 200-ZP-1 OU addressing the key factors of
scale, complexity, and restoration timeframe is presented in Section 10.0 of the 200-ZP-1 OU ROD.
Because there is no single technology capable of meeting the cleanup levels for the 200-ZP-1 OU, the
selected remedial alternative will employ multiple components (i.e., pump-and-treat, MNA, flow-path
control, and institutional controls).

The primary component of the 200-ZP-1 OU remedy is the installation of a pump-and-treat system to
contain and capture a large fraction of the mass of contamination (i.e., 95 percent of the dissolved mass of
carbon tetrachloride) early in the remedy’s lifecycle (i.e., 25 years). However, the effectiveness of the
pump-and-treat system will diminish over time, whereas the effectiveness of natural attenuation is
relatively constant. As a result, natural attenuation will eventually become the dominant mechanism for
continued reduction of contaminant concentrations. The effectiveness of the remedy is further enhanced
by controlling the direction and rate of groundwater flow throughout the 200-ZP-1 OU using strategically
placed extraction and injection wells in the flow-path control component. Institutional controls provide
protection from exposure to groundwater contamination for both site workers and potential future users
of groundwater until cleanup levels are achieved.
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The overarching requirement is to meet the groundwater cleanup levels identified in the 200-ZP-1 OU
ROD within 125 years. Monitoring shall be conducted to evaluate the performance of pump-and-treat
system, flow-path control, and MNA and shall be designed and operated as follows:

e To demonstrate whether the pump-and-treat system will remove at least 95 percent of the dissolved
mass of carbon tetrachloride in 25 years or less and whether the RA being taken, including
natural attenuation, will achieve cleanup levels for all COCs within 125 years

e To detect changes in environmental conditions (e.g., hydrogeologic, geochemical, microbiological, or
other changes) that may reduce the effectiveness of the pump-and-treat system, natural attenuation
processes, and the flow-path control actions

e To identify any potentially toxic and/or mobile transformation products

o To verify that the contamination is not expanding downgradient, laterally or vertically, subsequent to
the period of time over which the pump-and-treat component has been functional

e To detect new releases of contaminants of concern to the environment that could impact the
effectiveness of the remedy

e To verify attainment of remediation requirements.

The four major components of the 200-ZP-1 OU RA are further discussed in the following subsections.

2.1.1 Groundwater Extraction and Treatment

The primary component of the 200-ZP-1 OU remedy is installation of a groundwater pump-and-treat
system that will be designed and implemented in combination with MNA to achieve cleanup levels listed
in Table 11 of the ROD and Section 2.3 of this RD/RA work plan for all COCs in 125 years. The
200-ZP-1 OU ROD states that the pump-and-treat system will be designed to capture and treat
contaminated groundwater to reduce the dissolved mass of carbon tetrachloride, total chromium
(trivalent [IIT] and hexavalent [VI]), nitrate, TCE, iodine-129, and technetium-99 throughout the
200-ZP-1 OU by a minimum of 95 percent in 25 years. The 200-ZP-1 OU ROD further clarified that

95 percent of the carbon tetrachloride mass currently residing in the aquifer corresponds to groundwater
concentrations >100 pg/L. Since the other COCs that require pump-and-treat remediation all reside within
the carbon tetrachloride plume and are concentric (except nitrate), remediation of the carbon tetrachloride
to approximately <100 pg/L is also expected to sufficiently remediate the other COCs so the cleanup
levels will be achieved in 125 years.

Nitrate has a number of sources, both from within and outside of the Hanford Site, and it is widespread

in Hanford groundwater. It is found within all four groundwater OUs on the Central Plateau, and each OU
will address nitrate within its boundaries. Only the nitrate contamination within the portion of the carbon
tetrachloride plume to be remediated is addressed under this RA. The 200-ZP-1 OU groundwater
extraction and treatment component will treat the nitrate to achieve the cleanup level before returning the
treated water to the aquifer through the injection wells.

There is no viable treatment technology to remove tritium from the groundwater. However, because the
half-life of tritium (12.33 years) is sufficiently short, it will decay to below the cleanup standard before it
leaves the industrial land-use zone.

The RD will also consider the need for treatment of other constituents (e.g., uranium) that may be
captured by the 200-ZP-1 OU extraction wells. While not COCs for the 200-ZP-1 OU, such constituents
may be encountered during restoration from sources related to the other adjacent groundwater OUs.

Following extraction, the treated COCs in groundwater will achieve the identified cleanup levels before
being returned to the aquifer through injection wells.

2-2
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2.1.2 Monitored Natural Attenuation

In addition to the pump-and-treat system, the remedy for the 200-ZP-1 OU includes natural attenuation
processes to reduce concentrations to below the cleanup levels. Natural attenuation will eventually
become the dominant mechanism for continued reduction of contaminant concentrations in the

200-ZP-1 OU as the effectiveness of the pump-and-treat system diminishes over time. Because there is no
viable treatment technology for tritium from the groundwater in the pump-and-treat system, the short
half-life of tritium will allow natural attenuation to reduce its concentration over time to meet the cleanup
levels.

For the remaining portion of the carbon tetrachloride and nitrate (as well as tritium) not captured by the
pump-and-treat component, natural attenuation processes will be used to reduce concentrations to
the cleanup levels.

Natural attenuation processes to be relied on as part of this component include biotic and abiotic
degradation, dispersion, sorption, and, for tritium, natural radioactive decay. Monitoring will be employed
in accordance with an approved operations and maintenance (O&M) plan to evaluate the effectiveness of
the pump-and-treat system and natural attenuation processes. Fate and transport analyses conducted as
part of the FS indicate that the timeframe necessary to reduce the remaining COC concentrations to
acceptable levels through MNA will be approximately 100 years. Modeling also indicates that this portion
of the plume area will remain on the Central Plateau geographic area (Figure 1-1) during this timeframe.

2.1.3 Flow-Path Control

A flow-path control component is part of the 200-ZP-1 OU RA and will involve injecting the treated
groundwater into the aquifer to the northeast and east of the groundwater contamination. The injected
groundwater in these locations will slow the natural eastward flow of most of the groundwater and, as

a result, will keep the higher concentration contamination within the capture zone, as well as increasing
the time available for natural attenuation processes to reduce the contaminant concentrations not captured
by the extraction wells.

Flow-path control shall also be used to minimize the potential for groundwater in the northern portion
of the aquifer to flow northward through Gable Gap and toward the Columbia River. The injection wells
will be located to re-direct the groundwater flow to the east, which is the longest groundwater flow path
to the river (about 26 km [16 mi]).

2.1.4 Institutional Controls

The 200-ZP-1 OU ROD requires institutional controls for the 200-ZP-1 groundwater until cleanup levels
are met. Institutional controls are instruments (e.g., administrative and/or legal restrictions) that are
designed to control or eliminate specific pathways of exposure to contaminants. For instance, for
groundwater at Hanford, institutional controls are in place prohibiting the installation and use of
groundwater wells for purposes other than monitoring, characterization, and cleanup. An existing source
of potable water is provided to facilities on the Central Plateau and will continue to be available, so there
is no demand for groundwater. Groundwater use would be restricted until cleanup levels are achieved.

The Sitewide Institutional Controls Plan for Hanford CERCLA Response Actions (DOE/RL-2001-41)
identifies the current institutional controls for the Hanford Site. It also describes how institutional controls
are implemented and maintained, serving as a reference point for the selection of institutional controls for
the future. The current plan provides a foundation from which to identify the long-term controls needed to
prevent exposure during the restoration timeframe. The Sitewide institutional controls plan will be
updated to include the following institutional controls required to be met as part of the remedial action
selected in the 200-ZP-1 OU ROD.

2-3
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The DOE shall control access to prevent unacceptable exposure of humans to contaminants in the
200-ZP-1 OU groundwater addressed in the scope of the ROD until the remedy is complete. Visitors
entering any site areas of 200-ZP-1 OU will be required to be badged and escorted at all times.

No intrusive work shall be allowed in the 200-ZP-1 OU unless EPA has approved the plan for such
work and that plan is followed.

The DOE shall prohibit well drilling in the 200-ZP-1 OU, except for monitoring, characterization, or
remediation wells authorized in EPA-approved documents.

Groundwater use in the 200-ZP-1 OU is prohibited, except for limited research purposes, monitoring,
and treatment authorized in EPA-approved documents. The Sitewide institutional controls plan will
contain the institutional controls and implementing details prohibiting well drilling and groundwater
use in the 200-ZP-1 OU, as defined in the ROD.

The DOE shall post and maintain warning signs along pipelines conveying untreated groundwater
that caution site visitors and workers of potential hazards from the 200-ZP-1 OU groundwater.

In the event of any unauthorized access to the site (e.g., trespassing), DOE shall report such incidents
to the Benton County Sheriff’s Office for investigation and will consider administrative debarment of
the trespasser as well as prosecution in State or Federal court as deemed appropriate.

Activities that would disrupt or lessen the performance of the pump-and-treat, MNA, and flow-path
control components of the remedy are to be prohibited.

The DOE shall prohibit activities that would damage the pump-and-treat, MNA, and flow-path
control components (e.g., extraction wells, injection wells, piping, treatment plant, and monitoring
wells).

The DOE shall report on the effectiveness of institutional controls for the 200-ZP-1 OU remedy in an
annual report, or on an alternative reporting frequency specified by EPA. Such reporting may be for
this OU alone or may be part of a Hanford Sitewide report.

Most of the land within the 200-ZP-1 OU has been designated by DOE, through a long-term land use
planning document, for industrial use for the foreseeable future. Because it contains facilities which
will have long-term responsibility for disposal or storage of hazardous substances, the possibility that
this property could qualify for transfer of title out of the Federal government is remote, especially in
light of the exacting requirements of CERCLA Section 120(h) for transfers of contaminated Federal
land. Because the 200 Area was principally withdrawn from the Public Domain, if the land ever
became surplus to the needs of DOE, Federal law requires that it be turned over to the Bureau of Land
Management. Nevertheless, as a general policy to ensure continuity of Institutional Controls that have
been selected as part of any remedial action at the Hanford Site, DOE has made the following
commitments to EPA Region 10. The DOE will provide noticc to EPA at least 6 months prior to any
transfer or sale of the any land above the 200-ZP-1 OU so EPA can be involved in discussions to
ensure that appropriate provisions are included in the transfer terms or conveyance documents to
maintain effective institutional controls. If it is not possible for DOE to notify EPA at least 6 months
prior to any transfer or sale, then DOE will notify EPA as soon as possible but no later than 60 days
prior to the transfer or sale of any property subject to institutional controls. In addition to the land
transfer notice and discussion provisions above, DOE further agrees to provide EPA with similar
notice, within the same timeframes, as to Federal-to-Federal transfer of property. The DOE shall
provide a copy of executed deed or transfer assembly to EPA.

24
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e The DOE will prevent the development and use of property above the 200-ZP-1 OU for residential
housing, elementary and secondary schools, childcare facilities, and playgrounds.

e Land-use controls will be maintained until cleanup levels are achieved and the concentrations of
hazardous substances in groundwater are at such levels to allow for unrestricted use and exposure and
EPA authorizes the removal of restrictions.

2.2 Remedial Action Objectives

This section presents the RAOs for the 200-ZP-1 OU groundwater, as identified in the 200-ZP-1 OU
ROD. The RAOs are site-specific objectives that define the extent of cleanup necessary to achieve the

specific level of remediation at the site.

e RAO #1: Return 200-ZP-1 OU groundwater to beneficial use (restore groundwater to achieve
domestic drinking water levels) by achieving the cleanup levels (provided in Table 11 of the
200-ZP-1 OU ROD). This objective is to be achieved within the entire 200-ZP-1 OU groundwater
plumes. The estimated timeframe to achieve cleanup levels is within 150 years'.

e RAO #2: Apply institutional controls to prevent the use of groundwater until the cleanup levels
(provided in Table 11 of the 200-ZP-1 OU ROD) have been achieved. Within the entire OU
groundwater plumes, institutional controls must be maintained and enforced until the cleanup levels
are achieved, which is estimated to be within 150 years’.

e RAO #3: Protect the Columbia River and its ecological resources from degradation and unacceptable
impact caused by contaminants originating from the 200-ZP-1 OU. This final objective 1s applicable
to the entire 200-ZP-1 OU groundwater plume. Protection of the Columbia River from impacts
caused by 200-ZP-1 OU contaminants must last until the cleanup levels are achieved, which is
estimated to be within 150 years'.

23 Cleanup Levels

The final cleanup levels for the 200-ZP-1 OU COCs are listed in Table 2-1. These cleanup levels were
developed using Federal MCLs; the criteria and equations in the Model Toxics Control Act (MTCA)
Method B cleanup levels for potable groundwater (WAC 173-340-720{4][b][iii][A] and [B], and
WAC 173-340-720[7][b]); and the Federal and state water standards for radionuclides.

24 Remedy Performance Monitoring

Monitoring will be conducted to evaluate the effectiveness of the RA to attain the cleanup levels
identified in the 200-ZP-1 OU ROD. This monitoring will address the different components associated
with the RA, including the treatment system, extraction well network, and monitoring well network.
The details for this monitoring plan will be developed during the design and will be included in the

O&M plan.

An integrated groundwater monitoring plan will also be prepared that addresses the monitoring
requirements for all programs impacted by the 200 West Area pump-and-treat system. Given the
necessary integration of this plan with the other groundwater monitoring programs in the 200 West Area,
it will be submitted as a separate, stand-alone document. The approach and goals of the performance
monitoring plan and the integrated groundwater monitoring plan are described in the following

subsections.

1 The RAOs identify the estimated timeframe to achieve cleanup levels as 150 years. Further requirements in the
200-ZP-1 OU ROD identify this timeframe as 125 years, which is more conservative than the RAO.
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241  Treatment System Performance Monitoring

Performance monitoring of the treatment system will be
compliance with the fina] cleanup levels for the 200-ZP-
both hydraulic and chemical monitoring of the trea

designed to evaluate COC removal and

1 OU groundwater. The design will include
tment system. Hydraulic monitoring will consist of
t system influent. This monitoring, along with the

contaminant concentrations of the influent and effluent water, will be used to determine the contaminant

mass reduction from the treatment system,

-ZP-1 groundwater and to ensure A
compliance with these standards. Initially, monthly sampling frequency will be performed for all COCs.

Real-time monitoring of the most abundant COCs (nitrate and carbon tetrachloride) may be performed if
current technology can cost effectively achieve the necessary detection limits,

Table 2-1. Final Cleanup Levels for 200-ZP-1 Operable Unit Groundwater

Model Toxics Control Act
Method B Cleanup Levels

Carcinogens Final
90" Percentile Federal  State Non- at10 Cleanup
coc Concentration MCL MCL Carcinogens Risk Level Level
Carbon tetrachloride 2,900 5 5 5.6 34 34
Chromium (total) 130 100 100 24,000 - 100
Hexavalent chromium 203 N/A® N/AZ 48 - 48
Nitrate 81,050 10,000 10,000 25,600 - 10,000°
(TT”C‘;:E')””‘“V'G"" 10.9 5 5 24 1° &
lodine-129 1.2 1 1

- - 1

Technetium-99 1,442 900 900 - - 900
Tritium 36,200 20,000 20,000 - - 20,000
a. There is no MCL specific to hexavalent chromium,

b. Nitrate may be expressed as total nitrate (NO;) or as nitrogen (N). The MCL for nitrate as NO; is 45,000 pglL, \ ‘
L

|

\

|

and the same concentration expressed as Nis 10,000 Mg/L.
¢. The Model Toxics Control Act Method B cleanup levels for ca “
Cleanup Levels and Risk Calculationg (CLARC) table current as of September 25, 2008. :

d. The DOE will clean up COCs for the 200-ZP-1 OU subject to WAC 173

-340, “Model Toxics Control Act -
Cleanup” (carbon tetrachioride and TCE), so the excess lifetime cancer rigk does not exceed 1 x 10° at the
conclusion of the remedy.
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Table 2-1. Final Cleanup Levels for 200-ZP-1 Operable Unit Groundwater

Model Toxics Control Act

Method B Cleanup Levels
Carcino%ens Final
90™ Percentile Federal  State Non- at10 Cleanup
cocC Concentration MCL MCL Carcinogens Risk Level Level

The content of this table was taken directly from Table 11 of the Record of Decision, Hanford 200 Area, 200-ZP-1
Superfund Site, Benton County, Washington (EPA et al. 2008).

Units are “pg/L” for nonradionuclides and “pCi/L” for radionuclides.

Federal MCL values from 40 CFR 141, “National Primary Drinking Water Regulations,” with iodine-129 and
technetium-99 values from EPA'’s Implementation Guidance for Radionuclides (EPA 816-F-00-002).

State MCL values from WAC 246-290, “Public Water Supplies.”

CFR = Code of Federal Regulations

cocC = contaminant of concern

DOE = U.S. Department of Energy

Ecology = Washington State Department of Ecology
EPA = U.S. Environmental Protection Agency
MCL = maximum contaminant level

N/A = not applicable

ou = operable unit

TBD = tobe determined

WAC =  Washington Administrative Code

24.2 Extraction Well Network Performance Monitoring

Performance monitoring of the extraction well network will be designed to evaluate contaminant mass
removal from the 200-ZP-1 OU aquifer. The design will include both hydraulic and chemical monitoring
of the extraction wells. Hydraulic monitoring will consist of measuring flow rates, total flow, and water
levels for each extraction well.

The flow measurements will be used in conjunction with the chemical monitoring data to calculate the
rate of contaminant mass removal and the total contaminant mass removed by each extraction well.

The calculated mass removal rates will be used to evaluate whether the extraction well field is capable of
removing the required contaminant mass within the 25-year operational period. Extraction well field
operation will be modified as needed on the basis of this evaluation.

Water-level measurements will be used to evaluate whether the extraction and injection wells are
operating within their design criteria. Well discharge rates may be adjusted on the basis of this data to
optimize the drawdown in each extraction well. The water-level measurement data will not be used to
evaluate hydraulic capture of the contaminant plumes by the extraction wells. Due to well inefficiencies
and losses, extraction well water levels are not expected to be representative of the aquifer and typically
over-estimate hydraulic capture.

Chemical monitoring will consist of extraction well discharge sampling for the COCs specified in the
200-ZP-1 OU ROD. The chemical monitoring program will also sample for biological and abiotic
degradation products of carbon tetrachloride (e.g., chioroform and dichloromethane). As previously
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discussed, the extraction well analytical data will be used in conjunction with the flow monitoring data
to calculate the rate of contaminant mass removal and total contaminant mass removed by each
extraction well. During startup, monthly sampling frequency will be performed for all COCs and
degradation products. Once contaminant concentration trends have been identified, the sampling
frequency will be reduced.

2.4.3 Monitoring Well Network Performance Monitoring

Performance monitoring of the well network will ensure that the appropriate data are being collected

to evaluate remedy performance in the aquifer. There are more than 100 monitoring wells in the

200-ZP-1 OU that will be evaluated for use during performance monitoring. The monitoring well network
developed for site characterization activities will form the initial basis for the performance monitoring.
However, characterization wells installed with the objective of defining the nature and extent of
contamination may not be sufficient to evaluate active remediation sites. Due to this potential concern, the
existing monitoring well network will be evaluated using a statistical evaluation tool to help identify
redundancies or deficiencies in the monitoring network, identify essential monitoring locations, determine
an optimum sampling frequency, and assess the relative importance of individual monitoring points.

This effort may result in the identification of additional monitoring well locations for aquifer monitoring.

The performance monitoring well network is expected to include areas near the source, contaminated
zones of highest concentration and mobility, areas immediately downgradient of active waste
management units, plume fringes or distal areas exhibiting low contaminant concentrations, and plume
boundaries or other compliance boundaries. Once an appropriate monitoring well network has been
established to evaluate the objectives, performance monitoring activities will be implemented. The design
will include both hydraulic and chemical monitoring of the monitoring well network. A baseline will be
established for the well network prior to the startup of the pump-and-treat component of the selected
remedy.

Hydraulic monitoring will consist of measuring water levels at each monitoring well. The water-level data
‘will be used to generate a potentiometric surface for the unconfined aquifer at the OU. Using the
groundwater flow model and particle-tracking analysis, this information will be used to evaluate
groundwater capture by the extraction well field and flow-path control by the injection well field.

Chemical monitoring will consist of sampling monitoring wells for COCs, potential degradation
byproducts (e.g., chloroform and dichloromethane), and geochemical parameters to support the
evaluation of natural attenuation. The geochemical groundwater parameters used in the natural
attenuation evaluation of chlorinated solvents and nitrate are presented in Technical Protocol for
Evaluating Natural Attenuation of Chlorinated Solvents in Ground Water (EPA 600/R-98/128). In
addition to these parameters, site-specific parameters may be identified to better understand the ability
of natural attenuation process given the conditions in the 200 West Area. ’

Monitoring frequency is anticipated to be quarterly during the baseline sampling of the selected wells.
Once contaminant concentration trends have been established, the sampling frequency will be reduced
during the operation period of the RA.

244 Integrated Groundwater Monitoring

An integrated groundwater monitoring plan will be developed for all monitoring programs within the

200 West Area to address changing hydrologic and contaminant plume conditions due to the 200 West
Area pump-and-treat system. This plan will be a stand-alone document and not tied to the implementation
of the 200-ZP-1 OU remedy. It will ensure that monitoring activities meet the requirements for
remediation performance monitoring under CERCLA, groundwater monitoring under RCRA, and
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sitewide surveillance monitoring under the AEA. Ecology will either determine that the monitoring plan
meets HWMA requirements for regulated units as alternative requirements under

WAC 173-303-645(1)(e) and are satisfactory to serve as monitoring for other treatment storage disposal
(TSD) units, or Ecology will impose required unit monitoring through conditions in the Sitewide Permit.

Consistent with the state’s acceptance of the 200-ZP-1 OU ROD and the Hanford Site Groundwater
Strategy — Protection, Monitoring, and Remediation (DOE/RL-2002-59), the objective of this effort is
to develop a single, integrated monitoring plan that achieves the following:

o Satisfies regulatory requirements

o Integrates RCRA, CERCLA, and AEA requirements by using CERCLA monitoring wells to satisfy
the TSD Unit monitoring and post-closure monitoring required by RCRA and the environmental
monitoring required by the AEA and implementing DOE Orders

e Minimizes duplication and reduce inconsistencies for monitoring that arise from the multiple
regulations

¢ Supports groundwater cleanup decisions in a timely, effective, and efficient manner.

Ultimately, it is expected that a single monitoring plan will be developed that satisfies the monitoring
requirements for all programs within the 200 West Area. The integrated monitoring plan will be
referenced in the appropriate regulatory document while the active pump-and-treat remediation 1s in
progress.

The approach for developing the integrated monitoring plan will follow the data quality objective (DQO)
process, as described in the Guidance on Systematic Planning Using the Data Quality Objectives Process
(EPA/240/B-06/001). First, only those programs impacted by the 200 West Area pump-and-treat system
will be included in the integrated monitoring plan. Programs that are not impacted will be acknowledged
but not carried further in the evaluation. Second, it is critical to have significant DOE and regulatory
agency involvement during development of the DQO summary requirements for each program that will
establish the basis for the DQO summary report. An important aspect of this effort will be to develop

a strategy on how the integrated monitoring plan will be implemented for each regulatory program.
Finally, a long-term approach to groundwater monitoring needs to be developed that addresses the
continually changing conditions in the 200 West Area due to impacts from the pump-and-treat system.

The development of the DQO summary requirements and implementation strategy will begin directly
following approval of the 200-ZP-1 RD/RA work plan. It is expected that the draft DQO summary report
will coincide with the 60 percent design and will be provided to DOE and the regulatory agencies for
review at that time. The DQO summary report will then be issued and the sampling and analysis plan
(SAP) for the 200 West Area integrated groundwater monitoring will be prepared. A schedule for the
development of the integrated groundwater monitoring plan is provided in Chapter 7.

2.5 Applicable or Relevant and Appropriate Requirement Compliance

The applicable or relevant and appropriate requirements (ARARs) implementation strategy for the
200-ZP-1 OU RA is provided in the appendix.
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3 Remedial Design Approach

3.1 Design Basis
3.1.1  Phased Implementation Approach

Implementation of the 200 West Area pump-and-treat system will be performed in a phased manner to
initiate groundwater treatment as soon as possible, while at the same time allowing efficient construction
of the entire system and still providing a high probability of achieving the performance objective to
reduce 95 percent of the dissolved mass of carbon tetrachloride within 25 years. A preliminary evaluation
of the potential pump-and-treat performance to meet this objective was completed using groundwater
modeling (see Section 3.1.2) and suggests that it can be achieved through phased implementation. Using
these results as a guide, the RA will be implemented in the following three phases:

e System Construction (Phase I):

— Interim pump-and-treat system remains operational
— New facility startup by December 31, 2011

e Initial Operations/Performance Monitoring/System Optimization (Phase IT):

— Initial treatment facility operations

— Interim pump-and-treat system shutdown

— Performance monitoring '

— System optimization (including expansion), as required

e Long-Term Operations (Phase III):

-~ Long-term treatment facility operations
—~ Performance monitoring
-~ System optimization (including expansion), as required.

This phased approach allows optimization of the system based on data from contaminant distribution and
aquifer properties collected during construction and performance data from the initial operations. A flow
chart illustrating the 200-ZP-1 pump-and-treat phased implementation is provided in Figure 3-1, with the
major aspects for each phase described in the following subsections. Adjustments to the system design
and operating parameters will occur throughout the lifecycle of this project and will be based on actual
system performance against the RAO.

In anticipation of future expansion, the 200 West Area groundwater treatment system will also be capable
of treating some of the contaminated groundwater from the 200-UP-1 OU. Initially, the system will be
able to treat up to 189 L/min (50 gpm) of contaminated groundwater from the 241-S/SX Tank Farm.
Following initial operations, it is anticipated that the system will be expanded to provide the necessary
treatment capabilities for the contaminated groundwater in the 200-UP-1 OU following a final decision.

3.1.1.1 System Construction (Phase I)

Phase I includes the design and construction of the treatment facility, extraction and injection wells, and
associated infrastructure to support initial operations. Based on the preliminary modeling, the system will
be designed to operate at a nominal rate of approximately 3,785 L/min (1,000 gpm). Components of the
treatment system such as buildings, piping, power, etc., may also be sized to allow future expansion
without requiring significant modifications.

3-1
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The treatment system will be designed to achieve cleanup levels for all COCs (except tritium) prior to
reinjection. A separate treatment system for iodine-129 will not be provided during this phase due to the
expected low concentrations of the influent water (see Section 3.1.2.4) and the ability of the planned
treatment system to deal with this contaminant. A decision whether a separate system for iodine-129
treatment is necessary will be made during Phase II, based on the iodine-129 concentrations from the
extraction wells and the results from initial operations.

Sufficient extraction and injection wells will be installed to achieve the required treatment capacity.

The current conceptual design for the pump-and-treat system at the end of Phase I construction calls for
14 new extraction wells and 6 new injection wells. The initial extraction wells will be located within the
carbon tetrachloride plume having the highest estimated mass removal. The placement of subsequent
extraction wells will be based on results from the aquifer testing and baseline groundwater data collected
from the previously installed wells. The initial injection wells will be located to the east to slow
contaminant migration in that direction. Additional injection wells will be added based on their
performance.

Phase I includes further development of a groundwater flow and contaminant transport model, as well as
the development of contaminant plume shells for use in predictive simulations for remedy design. Flow
modeling combined with particle tracking will help to identify well locations and pumping rates necessary
to target achieving the performance objective. The groundwater model will be updated as necessary to
improve the well field configuration as new information becomes available.

A performance monitoring plan will be developed during Phase I and included with the O&M plan.
This plan will identify the compliance and performance monitoring wells that will be used to monitor
system performance, including whether additional monitoring wells will be required. If additional
monitoring wells are required, the wells will be installed during Phase II. This plan will identify the
baseline sampling requirements with the expectation that the existing monitoring well network will be
used to the maximum extent possible. Baseline sampling of the existing monitoring wells will be
completed during Phase I and will provide the basis to evaluate system performance and input for
system optimization during the following phase.

3.1.1.2 Initial Operations/Performance Monitoring/System Optimization (Phase II)

Phase II includes initial system operation, performance monitoring, and optimization of both the
treatment system and well network to provide sufficient capacity to target achieving the performance
objective. This phase is expected to last approximately 3 years, with the first year dedicated to system
monitoring and evaluation; the second year primarily associated with optimization, design, and long-lead
procurements; and the third year for construction of system expansion, as necessary. By the end of this
phase, the system should be installed and operating at sufficient capacity to transition into long-term
operations. Current conceptual design at the end of Phase II calls for a total of 20 extraction wells and

16 injection wells.

The optimization effort will use the baseline sampling and testing performed during the construction,
combined with the system performance, to (1) establish the necessary pump-and-treat capacity;

(2) determine whether the existing treatment capabilities are sufficient for all COCs (except tritium);
(3) determine whether the existing treatment system capabilities require upgrading to treat other
groundwater contaminants captured by the pump-and-treat system (e.g., uranium treatment); and

(4) identify the optimum number and location of the extraction and injection wells. Significant system
upgrades will be documented in revisions to the RD report and O&M plan.
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Construction during this phase will include additional treatment train(s), as well as additional extraction
and injection wells (as necessary), to provide sufficient capacity to target achieving the performance
objective. Depending on the iodine-129 concentrations in the extraction wells and the existing treatment
system efficiency, construction may also include a separate system for iodine-129 treatment. Phase II also
includes the installation of any new compliance and performance monitoring wells that were identified
during development of the performance monitoring plan.

At the end of this phase, the performance monitoring plan will be revised to incorporate the information
collected to date. The groundwater flow and contaminant transport model will be updated to identify

(1) COC concentration versus time at each extraction well, (2) COC mass recovery versus time for the
system, and (3) fate of the contaminants not treated, as well as the contaminants in the reinjected water.
This information will then be used to identify performance monitoring metrics to gauge the effectiveness
of the system during long-term operations.

3.1.1.3 Long-Term Operations (Phase Il)

Long-term operations will continue the operation of the pump-and-treat system as optimized during
Phase II. System performance will continue to be monitored against the metrics established in the
performance monitoring plan. Deviations from these metrics will be evaluated on a case-by-case basis
and the system will be adjusted as necessary. Reporting of the long-term performance will coincide with
the CERCLA 5-year review.

3.1.2 Contaminant Distribution and Design Basis Concentrations

This section summarizes the results of the preliminary fate-and-transport modeling that was performed to
identify the initial well locations and extraction rates that may achieve the pump-and-treat performance
objective to reduce the dissolved mass of carbon tetrachloride in the 200-ZP-1 OU by 95 percent in

25 years. This modeling was performed to support the conceptual design by helping to guide the initial
placement of the well field and establish initial input concentrations for the treatment system. The final
report describing this modeling effort and development of the design basis concentrations will be
available as part of the 30 percent design.

3.1.2.1 Contaminant Distribution

The initial contaminant distributions were determined by using the concentration data measured from the
existing wells and then approximating the concentrations between the wells using the following two
estimation methods:

e An ordinary kriging method that produces a single depiction of the likely extent of a COC.
This method was used to prepare initial conditions for all COCs.

e A multi-Gaussian (i.e., stochastic) simulation approach that produces multiple “realizations” of the
likely extent of a COC, which are consistent with the spatial statistics of that COC. This method was
used to prepare initial conditions for the most widespread COCs (i.e., carbon tetrachloride, nitrate,
and technetium-99).

The differing mapping methods provide an indication of the potential impact of uncertainties in the
distribution of the COCs. For the purposes of the RD, however, the COC depictions prepared using the
ordinary kriging method are considered to be the “best estimate” of the distribution and were used in
calculating the design basis concentrations. The COC depictions prepared using the stochastic simulation
approach are considered to present an alternate (and typically higher) potential COC distribution, leading
to a corresponding “potential” influent concentration at each extraction well.
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When a single porosity value is used in simulations of contaminant migration and fate, the value plays
two important roles: (1) as the porosity decreases, the calculated dissolved mass decreases and the
estimated migration rate of contaminants decreases; (2) while as the porosity increases, the calculated
dissolved mass increases, and the estimated migration rate of contaminants increases. To accommodate
uncertainty in the value of a representative area-wide porosity, groundwater simulations and estimates of
the mass of carbon tetrachloride were conducted using two. values for the mobile porosity (0.13 and 0.18).
The values of 0.13 and 0.18 are considered to represent approximate average and upper-bound mobile
porosities, respectively, based on summarizes provided in previous and related studies, including

Spatial Analysis of Contaminants in the 200 West Area in Support of the 200-ZP-1 Operable Unit
Pre-Conceptual Remedy Design (PNNL-18100) and the 200-ZP-1 FS (DOE/RL-2007-28, Appendix D).
As such, these two porosity values are considered to span a range that represents an approximate
mean-valued porosity through to an approximate upper-bound-valued mobile porosity.

The estimated dissolved-phase contaminant masses/activities for each COC, which were calculated using
an upper-bound aquifer porosity of 18 percent (0.18) and the two interpolation methods, are provided in
Table 3-1. For carbon tetrachloride, the estimated dissolved-phase mass is also provided based on an
average porosity of 13 percent (0.13). The variability in these two estimation methods is largely attributed
to uncertainties in the point sample data (e.g., well design, sample coordinates, sample results, etc.) and
the uncertain distribution of the contaminants in locations without sample data. Even in light of this
uncertainty, reasonable agreement was achieved for the initial mass estimates of carbon tetrachloride and
nitrate (differing by less than a factor of three). The mass of technetium-99 illustrates more variability
between the two estimation techniques, with the lower mass estimate appearing to be more representative
of the system based upon historical records.

Table 3-1. Estimated Dissolved-Phase Contaminant Mass/Activity

Estimation Dissolved Mass/
CcOC Method Activity

Carbon tetrachloride Kriging 35,281 kg
(Average porosity = 13%) Stochastic simulation (EAvg) 67,566 kg
Carbon tetrachloride Kriging 47,150 kg
g‘éﬁffr'bw"d porosity = Stochastic simulation (EAvg) 93,500 kg

Kriging 1.5E+7 kg
Nitrate (as NO3)

Stochastic simuiation (EAvg) 4.2+7 kg

Kriging 27 Ci
Technetium-99

Stochastic simulation (EAvg) 230 Ci
Chromium (total) Kriging 1,750 kg
lodine-129 Kriging 0.03 Ci
Trichloethylene (TCE) Kriging 228 kg
Tritium Kriging 1,886 Ci
COC = contaminant of concern
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The Revised Geostatistical Analysis of the Inventory of Carbon Tetrachloride in the Unconfined Aquifer
in the 200 West Area of the Hanford Site (PNNL-18118) estimated the average total mass of carbon
tetrachloride in the study area to be 120,093 kg (264,759 Ib), of which 95.1 percent was found at aqueous
concentrations of 100 pg/L or greater. This report also indicates that approximately 52.8 percent of this
total mass is due to aqueous (dissolved) carbon tetrachloride, equating to about 63,400 kg (139,773 Ib).
This estimate for the dissolved carbon tetrachloride mass is bounded by the dissolved masses calculated
by the two methods described above.

3.1.2.2 Groundwater Modeling Approach

The flow-and-transport simulations described in the 200-ZP-1 FS (DOE/RL-2007-28) and proposed plan
(DOE/RL-2007-33) were used as the starting point to evaluate well configurations that would recover
groundwater contaminated above 100 ug/L carbon tetrachloride and provide a hydraulic barrier to further
eastward migration of these contaminants. A concentration of 100 pg/L was selected based on
calculations performed as part of the FS (DOE/RL-2007-28) and PNNL-18100, which suggest that about
95 percent of the mass of carbon tetrachloride lies above a concentration of about 100 pg/L.

The groundwater flow model was calibrated to historic groundwater elevations throughout the
200-ZP-1 OU. The flow model calibration resulted in relatively good agreement between (1) simulated
and measured changes in groundwater elevations at monitoring wells, and (2) contoured simulated and
measured groundwater elevations and corresponding hydraulic gradients. Manual and automated
parameter estimation techniques were used to adjust model parameter values during the calibration.

The contaminant transport simulations were completed for carbon tetrachloride, technetium-99,
iodine-129, nitrate, TCE, chromium, tritium, and uranium using (Modular 3-D Transport Multi-Species
[MT3DMS] v5.2 Supplemental User’s Guide [Zheng and Wang 1999]; 4 Modular Three-Dimensional
Multi-Species Transport Model for Simulation of Advection, Dispersion, and Chemical Reactions of
Contaminants in Groundwater Systems; Documentation and User’s Guide [Zheng 2006]). This is a
three-dimensional, multi-species transport model for the simulation of advection, dispersion,

and chemical reactions in groundwater that was developed specifically for use with MODFLOW. The
transport parameters used for carbon tetrachloride are primarily based upon values provided in the FS
(DOE/RL-2007-28). The parameters for the remaining COCs were based upon values provided in the FS;
and on values presented in Hanford Contaminant Distribution Coefficient Database and Users Guide
(PNNL-13895); and in Geochemical Data Package for the Hanford Immobilized Low-Activity Tank
Waste Performance Assessment (ILAW P4) (PNNL-13307).

3.1.2.3 Preliminary Mass Reduction Estimates

Figures 3-2 through 3-4 depict the configuration of extraction and injection wells simulated for each of
the following three phases of implementation, respectively.

e System Construction (Phase I): A 3-year period of continued operation of the existing interim
pump-and-treat system. The current system, based on FY08 rates, consists of 14 extraction wells
and 6 injection wells, with a total extraction/injection rate of about 1,332 L/min (352 gpm).

¢ Initial Operations/Performance Monitoring/System Optimization (Phase II): A 3-year period based
upon the conceptual design for the initial operations. Initial operations includes 14 new extraction
wells and 6 new injection wells, with a total extraction/injection rate of approximately 3,785 L/min
(1,000 gpm) (which equates to about 272.5 L/min [72 gpm] at each extraction well and 632 L/min
[167 gpm] at each injection well).

o Long-Term Operations (Phase III): A 22-year period consisting of 20 extraction wells and
16 injection wells, with a total extraction/injection rate of about 7,571 L/min (2,000 gpm) (equates to




DOE/RL-2008-78, REV. 0 REISSUE

about 378.5 L/min [100 gpmy] at each extraction well and 473 L/min [125 gpm] at each
injection well).

The rationale for the initial 14 new extraction wells is to (1) maximize carbon tetrachloride recovery,

(2) initiate recovery of technetium-99, (3) use the existing interim pump-and-treatment system for the
proposed aquifer test in EW-1, and (4) provide some containment on the eastern extent of the plume.

The rationale for placement of the initial injection wells is to establish flow-path control to reduce eastern
contaminant migration. As shown in Figure 3-4, it is currently planned that long-term operations will
augment the existing well field installed with an additional 6 extraction wells and 10 injection wells.

Using this phased approach, the estimated amount of the initial dissolved mass of carbon tetrachloride
that may be recovered in 25 years (i.c., extracted and treated) ranges from 57 percent to 100 percent,
depending on the actual site conditions assumed (Table 3-2). These simulations are believed to represent
the range in uncertainty in the site conditions, namely associated with the initial dissolved contaminant
mass, distribution coefficient (range from 0.01 to 0.06), and porosity (range from 13 percent to

18 percent).

The simulations suggest that under suitable conditions, the remedy could recover a mass of carbon
tetrachloride equivalent to or exceeding 95 percent of the corresponding initial (i.e., current) estimate of
the dissolved mass. The simulations also suggest that the further the conditions encountered in the field
deviate from these conditions, the less likely that the performance objective can be achieved with the
proposed well configuration.
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Table 3-2. Estimated Recovery of Dissolved-Phase Carbon Tetrachloride Mass in 25 Years

Initial Mass

(kg) )
©
>

k) (3
- 8 g R
2 ° 8 =49
[« 4 [ > -8 T o
© © [\ ] [
. § g % % 8 § 3B
. B %‘ g % o w (o] 14 § =§
S2 o 7] @ £ K =~ P o~ B
5 = 6 ® ] 5 s 8D ) 8 ©° E
€ Eo 4 o o a ) e =X =x =& Rc
~
1 Kriging 0.011 0.180 1.105 47,127 4,954 52,080 36,831 4,879 41,710  89%
2  Stochastic 0.011 0.180 1.105 93,553 9,834 103,387 40,738 12,998 53,736 57%
3  Kriging 0.011 0.130 1.146 35,281 3,708 38,990 30,688 3,164 33,852 96%
4  Stochastic 0.011 0.130 1.146 67,566 9,833 77,400 35,563 8,891 44454 66%
5 Kriging 0.060 0.180 1.573 47,127 27,019 74,146 45,463 5,609 51,071 100%*
6  Stochastic 0.060 0.180 1.673 93,554 53,637 147,191 47,880 14,084 61,963 66%
* The model predicted a dissolved mass recovery of 108 percent due to limited recovery of the
sorbed mass.
Ky = distribution coefficient
3.1.2.4 Design Basis Concentrations
The groundwater model was used to provide preliminary estimates of the COC concentrations that would
be expected from each of the extraction wells over time. The model results indicate that the
concentrations generally decrease with time, but the rate and extent to which the contaminants decrease
varies by well. From these model-predicted concentrations, a blended influent concentration was
determined assuming the same flow rate for each well. This blended influent concentration was estimated
for the initial operations based upon the results from the first 14 extraction welis. A refined estimate for

the remainder of the wells will be made based upon the additional data collected during the RA.

Since the maximum concentrations from each extraction well were typically achieved during the first

," year of operation, the highest concentration observed during that year was used as the preliminary
design concentration for the treatment system. The design concentrations for the radiological treatment
system based on the elevated technetium-99 concentrations from the 200-ZP-1 OU and the 241-5/8X
Tank Farm are provided in Table 3-3. The design concentrations for the central treatment system based on
the water quality from the initial 14 extraction wells and the 241-S/SX Tank Farm are provided in
Table 3-4.

3.1.3 Functional Requirements

This section provides the high-level functional requirements for the 200 West Area pump-and-treat
system that will help guide the design effort. It is intended to document the project team’s approach to
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accomplish the RA and is not intended to provide the detailed technical criteria and design requirements
based on codes, standards, and DOE orders. These requirements are documented in internal design
documents and provide the basis for the subsequent design effort.

Table 3-3. Assumed Influent Water Quality for the 200-ZP-1 Operable Unit
Radiological Treatment System?

Water Quality

Parameter Peak Value
Carbon tetrachloride® 876 ug/L
Nitrate as nitrogen® 70 mg/L
Hexavalent chromium® 104 gL
Trichloroethylene (T CE)"° 5.0 ug/lL
lodine-129° 0.5 pCilL
Technetium-99° 8,200 pCilL
Tritium® 20,200 pCilL
Uranium® 2.3 ug/lL
Chromium (total)° 89 ug/l.
Alkalinity (as CaCOs)° 108 mg/L
Calcium® 81 mg/L
Chloride® 20 mg/L
Chloroform® 0.028 mg/L
Fluoride® 0.36 mg/L
iron (dissolved)® 0.20 mg/L
Magnesium® 26 mg/L.
Manganese (dissolved)® 0.053 mg/L
Potassium® 6 mg/L
Sodium® 24 mg/L
Sulfate® 39 mg/L
Total organic carbon® 1.5 mg/L
Total suspended solids® 2.6 mg/L
Total dissolved solids® 384.mg/L
pH® 7.7

a. Influent chemistry based on blended concentrations of wells having elevated

technetium-99

b. Maximum credible value

c. Average value

—~
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The following three major subsystems are addressed by the design requirements:

e The treatment facility, which will be located in a central location and will house all the process
treatment equipment, as well as control systems for the project

e The balance of plant, which includes the piping, associated transfer buildings, and booster pumps as
necessary to pump the extracted groundwater to the treatment facility, as well as treated groundwater
from the treatment facility to the injection wells

¢ The injection and extraction wells.

Table 3-4. Assumed Influent Water Quality
for the 200-ZP-1 Operable Unit Central Treatment System?

Water Quality
Parameter Peak Value

Carbon tetrachloride® 738 pgiL
Nitrate as nitrogen:* -

Phase | value 36 mg/L.

Phase Il value 40 mg/L
Hexavalent chromium® 27 pgiL
Trichloroethylene (TCE)" 3.7 yglL
lodine-129° 0.15 pCilL
Technetium-99° 102 pCill
Tritium® 8,200 pCilL
Uranium” 3.6 ug/L
Chromium (total)® 27 ug/L
Alkalinity (as CaCO3)" 112 mg/L
Calcium® 70 mg/L
Chloride® 20 mg/L
Chioroform* 0.042 mg/L
Fluoride® 0.35 mg/L
iron (dissolved)° 0.26 mg/L
Magnesium® 21 mg/L
Manganese (dissolved)® 0.086 mg/L
Potassium® 5 mg/L
Sodium* 21 mg/L
Sulfate® 39 mg/L
Total brganic carbon® 1.6 mg/L
Total suspended solids® 1.7 mg/L
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Table 3-4. Assumed Influent Water Quality
for the 200-ZP-1 Operable Unit Central Treatment System=

. Water Quality
Parameter Peak Value
Total dissolved solids® 319 mg/lL
pHd 7.7

a. Influent chemistry based on blended concentrations of wells from 200-ZP-1 Operable
Unit and 241-S/SX Tank Farm

b. Maximum credible value
c. Maximum sustained average value
d. Average value

The functional requirements are as follows.

e The system will be designed to treat up to 189 L/min (50 gpm) of contaminated groundwater from the
200-UP-1 OU, namely groundwater from the 241-S/SX Tank Farm.

e The system shall be designed for continuous operation, 24 hours/day, 7 days/week. Control system(s)
providing automated notification during an unexpected shutdown will be identified during the design.

e The nominal design life is 25 years. Replacement of process equipment and infrastructure is
anticipated to occur during this period.

e System redundancy is not required.

o Solid wastes created by the treatment system shall be packaged for disposal at the Environmental
Restoration Disposal Facility (ERDF).

o  The treatment system shall be designed in accordance with the following:

— Treated water shall have neutral pH (6.5 to 8.5) and be essentially particulate- and foulant-free to
avoid scaling or plugging the injection wells.
— The treatment process shall have the capacity to operate continuously at any flow rate between
the maximum flow rate and 40 percent of the maximum flow rate to accommodate variations in
well pump operation. The design maximum flow rate for the Phase I system will be
approximately 1,250 gpm.
—~ The treatment facility floor will be curbed with low point drains to collect any leaks and
instrumented to alarm and stop the process if a leak is detected. -

e When transporting dangerous waste, piping systems from the wells to the treatment facility shall meet
the requirements of WAC 173-303-640, which will consist of daily inspections for above ground
pipe. An alternate approach that is equally protective of human health and the environment will be v
developed during the design, discussed with the regulatory agencies, and included in the RD report
for approval.

e Extraction and injection well requirements shall be identified in the individual SAPs that describe the
drilling, construction, and testing.

e Warning signs will be posted where pipelines carrying contaminated water intersect roads. These
signs will caution site visitors and workers that the pipelines contain contaminated groundwater.
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3.2 Well Network Conceptual Design

The selection of the proposed extraction and injection well locations (Figure 3-5) was based on the
dissolved carbon tetrachloride concentrations in the aquifer, groundwater flow and transport modeling,
analytical capture zone calculations, and consideration of existing right-of-ways within the 200 West
Area. These locations may be adjusted as new information is collected during implementation of the RA,
with the final well locations being provided in the associated SAP. The first set of wells is included in the
Sampling and Analysis Plan for the First Set of Remedial Action Wells in the 200-ZP-1 Operable Unit
(DOE/RL-2008-57).

3.21 Extraction Well Placement

The proposed extraction<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>