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Executive Summary

This remedial design/remedial action work plan (RD/RA WP) describes the plan for

implementing interim remedial actions (IRAs) for groundwater contamination at specific

locations within the 200-UP-lI Groundwater Operable Unit (OU) at the U.S. Department

of Energy's (DOE) Hanford Site. The IRAs are being implemented under the auspices of

the interim record of decision (ROD) for the 200-UP-1 Groundwater OU

(EPA/54 I /R-97/048) 1 as amended by the Washington State Department of Ecology

(Ecology). Explanation of Significant Differences for the Interim Action Record of

Decision for the 200- UP-i Groundwvater Operable Unit Hanford Site Benton County,

Washington (Ecology, 2009)2 was prepared by Ecology and approved by Ecology, DOE,

and the U.S. Environmental Protection Agency (EPA) on February 24, 2009. The IRA

implemented at 200-UP- 1 OU under the interim ROD consists of a pump-and-treat

system to remove uranium and technetium-99 (Tc-99) from groundwater in the vicinity

of the 221-U Building (U Plant). The remedial action has been in operation since 1995

(initially as a pilot scale treatment and subsequently as an interim action) and includes

operation of extraction wells, transfer of extracted groundwater to the 200 East Effluent

Treatment Facility (ETF) for treatment with ultimate infiltration of the treated water

at the State-Approved Land Disposal Site (SALDS) located immediately north of

200 West Area.

The IRA goals are targeted to reduce contaminant mass within the plumes and minimize

migration of uranium and Tc-99 from the 200 West Area. The selected remedy removes

and treats these two contaminants of concern, as well as the co-contaminants of nitrate

and carbon tetrachloride.

Ecology, 2009 mandates the following changes to the 200-UP-lI Groundwater OU IRA:

1. The IRA goal for contamination in groundwater is to remediate the portion of the

groundwater that exceeds 300 micrograms per liter (gtg/L) total uranium and

1EPA/541/R-97/048, Record of Decision for the 200-UP-I Interim Remedial Measure, U.S. Environmental Protection

Agency, Washington State Department of Ecology, and U.S. Department of Energy, Olympia, Washington. Available
at: http://www~epa.govsuperfund/sites/rods/fulltext/rl 097048.1)df.
2 Ecology, 2009, Explanation of Significant Differences for the Interim Action Record of Decision for the 200-UP- I

Groundwater Operable Unit Hanford Site Benton County, Washington, Washington State Department of Ecology,
Olympia, Washington, February 24, 2009. Available at:
http://Vosemite.epa.ciov/lr 0/cleanup.nsf/sites/hanford2/$FILE/200UPI -ESD-0209.pdf.
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9,000 picocuries per liter (pCi/L) of tcehnetiurn-99. The IRA goal Is established in the

interim ROD at 10 timnes the Federal drinking wxater mnaximl-um contaminant level

(MICL). On December 7, 2000, the EPA published a final Rad1inuelide Rule in thle

Federal Regi'ster 3 that established a National Primary Drinking Water Regulation

MCL of 30 pg/L for uranium. This revised rule took effect December 2003. The

National Primary Drinking Water MCL of 310 pg/'L (ppb) for uranium is more

stringent and pi-oteetive than the Model Toxics Control Act cleanup level of 48 ppb for

Uranium in the interim ROD. This RD/RA WP incorporates the new MCL for

uraniumn as an applicable or relevant aiid appropriate requirement (ARAR) for

treatment of extracted groundwater. InI addition, the pumI-ping of 200-U P- I

groundwater extraction wells must continue until concentrations of both uranium and

Tc-99 are less than or equal to 10 times the MC~L for four consecutive quarters.

2. Groundwater extraction in the vicinity of the U Plant and subsequent treatment of

extracted water at the ETF will continue. The pumping rate for groundwater
extraction wells is changed from the 189 L/min (50 ga/m seIfe In th intri

ROD to a pumping rate determined by the site-specific conditions

(e.g., hydrogeologic formnation features) and described in this RD/RA WP. This

activity will continue until Such time as the groundwater conditions meet the remedial

action goals (i.e., less than 300 pig/L uranium and/or less than 9,000 pCii'L Tc-99), or

the IRA is replaced by a final remedial action.

3. Sampling of monitoring well 299-W23-1 9, located in the southern portion of Waste

Management Area (WMA) S-SX in the 200 West Ar~ea, onl a quarterly basis will

continue, followed by purging an additional 3,800 L (1,000 gal) of groundwater from

the well after sampling. This activity will Continue Uintil such time as the groundwater

conditions in this well meet the remedial action goals for four consecutive quarters, or

this IRA element is replaced by final remecdial action. A pump-and-treat IRA to treat

technetium in the vicinity of WMA S-SX is also described in this work plan. The

interim pumrp-and-treat systemn in the vicinity of WMA S-SX will consist of

extraction wells and a water conveyance system to transport extracted groundwater to

the planned 200 West Area treatment facility associated with the final remedial action

3 65 FIR 76708, "National Primary Drinking Water Regulations;, Radionuclides-, Final Rule," Federal Register, Vol. 65,
No. 236, pp. 76708-76753, December 7, 2000.
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he planned 200 West Area treatment facility associated with the final remedial action

at 200-ZP-lI OU.

4. The institutional controls identified in the RD/RA WP will be modified to be

consistent with the controls specified at other GUs. The institutional controls will be

described in a revision of the site-wide institutional controls plan.
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1 Introduction
This 200-UP- I Groundwater Operable Unit (OU) remedial design/remedial action work plan

(RD/RA WP) presents the approach for design and implemnentation of selected interim remedial actions

(IRAs) for the 200-UP-I Groundwater OU, located in the 200 West Area of the Hanford Site. These

actions are intended to capture and remediate areas of groundwater contamination that exceed the interim

cleanup levels established in the interim record of decision (ROD).

The 200-UP- I Groundwater OU is one of four groundwater OUs located within the Hanford Central

Plateau and generally occupies the southemn portion of the Hanford 200 West Area (see Figure 1-1). The

200-UP- 1 Groundwater OU includes groundwater contamination identified in the following general

plume areas:

0 A mixed plume of contamination by uranium, technetium-99 (Tc-99), nitrate, and other constituents

located in the vicinity of the 22 1-U Building (U Plant). This plume has been the subject of ongoing

pump-and-treat activities conducted as an IRA. This plume is referred to in this work plan as the

U Plant vicinity plume and is the subject of an IRA.

0 Two discrete developing plumes of Tc-99 and other constituents located immediately downgradient

of Waste Management Area (WMA) S-SX. These plumes are referred to in this work plan as the

WMA S-SX vicinity plumes and are the subject of an IRA.

0 One small plume of Tc-99 located immediately downgradient of WMA U. This plume is referred to

as the WMA U vicinity plume, but is not the subject of an IRA under this work plan.

* A large mixed plume of tritium, nitrate, iodine- 129, and other constituents located over a broad area

generally downgradient of the S Plant, or Reduction-Oxidation (REDOX) Plant. This plume is

referred to as the dispersed plume east of the S Plant (REDOX). This plume is not the subject of an

IRA under this work plan.

1.1 Purpose
This revised RD/PA WP provides the bases for implementing an IRA within the 200-UP-lI Groundwater

OU as described in EPA/541/R-97/048, Record of Decision for the 200-UP-] Interim Remedial Measure.

This revised RD/PA WP also addresses changes to the IRAs specified in an explanation of significant

difference (ESD) prepared by the Washington State Department of Ecology (Ecology) and approved by

the U.S. Department of Energy (DOE) and the United States Environmental Protection Agency (EPA) in

February 2009.

1.2 Site Description and Background

* An IRA was determined to be necessary to respond to groundwater contamination conditions identified in

the vicinity of the U Plant located in the Hanford 200 West Area and associated with historical releases of

plant-related contaminants from that facility. The contaminants of primary concern for the interim action

were uranium and Tc-99. Concentrations of these contaminants in groundwater were observed to

substantially exceed drinking water standards.

The IRA was chosen in accordance with the Comprehensive Environmental Response, Compensation and

Liability Act of]1980 (CERCLA); as amended by the Superfund Amendments and Reauthorization Act of

1986; Ecology, et al., 1989, Hanford Federal Facility Agreement and Consent Order (Tni-Party

Agreement); and the Code of Federal Regulations (CFR) 40 CFR 300.430, "National Oil and Hazardous

1-1
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Substance Pollution Contingency Plan, .. .Remedial Investigation/Feasibility Study and Selection of
Remedy." The IRA for this area is described in EPA/54liR-97/048.

Onsite pumrp-and-trecat operations were initiated in April 1994 as a pilot-scale treatability test (57 L/in
[15 gal/mmi]). The system was upgraded to 1 89 L/min (50 gal/mmii), and remediation of the groundwater

pIlumes was initiated in September 1995.

Public comments were requested in August 1995 onl DOE/RL-95-26, Interim 1?enid ilm'sure
Pr-oposed P11,fin1- the 200-UP-I Oprliable Unit, Hanbrd Wshington. As a result Of Public comments,
an additional remnediation alternative (pLumlp-and-treat Using the 200 East Area Effluent Treatment Facility
[ETF]) was evaluated and ultimately selected for implementation. BH 1-00 187, IEng/nee-ing Elua1ition
Concep~tual Planf/2 the 200- UP-I Groundwaer Operable Ullit Inter/i,,I Rcciil Afeasiwe, provides anl
overviewv and comparative analysis of the remedial measure alternatives. The p~referred alternative
(i.e., groundwater pumip-and-treat Using the ETF) was selected in the ROD on the following basis.

* The alternative reduces potential risk to humian health and the environment by removing contaminant
mnass and minimizing migration of the high-concentration portion of the Uranium and Tc-99 plumnes
(defined as greater than or equal to 10 times the cleanup level for Uranium under the Washington
Administrative Code [WAC] 173-340, "Model Toxies Control Act - Cleanup," and 10 times greater
than the maximium contaminant level (MCL) for Tc-99).

" The alternative requires that groundwater Would be treated at the state-of-the-art ETF located in thle
200 East Area of the Hanford Site. Certain contaminants such as carbon tetrachloride will be
destroyed in this process, which minimizes waste generation.

* The alternative would remove the contaminants of concern and specific co-contamninants (nitrate and
carbon tetrachloride) that exist within the groundwater.

Additional 200-UP-1 Groundwater OU background information can be found in the following
documents:

" E PA/541I/R-97/ 048, 200-UP-I Gr-oundwater- OU1Inter'ifl Declaration o/the Recor-d q/ Decisionl

" 131-1-0095 1, 200-UP-I Gr-oundw~later OU Groundwvater- Pump)-and-Treait Phase I Annual Rep~ort,
FY 1996

" DO E/RL-92 -76, Remediail Inviestigation Fe'asibilit-y Study Work Planjbi- the 200-UP-I Gr-ounwater
Op~erable Unit, Han iqbid Site, Richlan1d, Waishin~gton

* DOE/RL-95-02, Treatatbilitvi Test Repjort iw1 the 200-UP- I Gr-oundwaiter Operabole Unit -

Han/ord Site

Following issuance of the 200-UP-1 ROD in February 1997, the first version of DOE/RL-97-36, Rev. 0,
200-UP-I Gr-oundwater Remedial Desigmi Remnedial Action Wor-kPlcm, was issued in March 1997 to
implement the IRA specified in the ROD. Subsequent revisions to the RD/RA WP were issued in
July 1997 (Rev. I) and October 1997 (Rev. 2) to incorporate minor changes to the initial work plan.

1-2
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In February 2009, the Tni-Party agencies signed an ESD (Ecology, 2009, Explanation of Significant

Dfftrences for the Interim Action Record ofDecision for the 200-UP- I Groundwater Operable Unit

Hanford Site Benton County, Washington) for the 200-UP- I Groundwater OU IRA. Ecology, 2009
identified the following specific changes to the interim action requirements:

* The IRA cleanup level for uranium is reduced to 300 V1g/L (10 times the current uranium MCL of

30 pIg/L) from the previously specified 480 ig/L.

" Groundwater extraction in the vicinity of the U Plant (the site of the original 200-UP- I Groundwater
OU IRA) will continue at a pumping rate identified in this work plan and consistent with well

configuration and aquifer characteristics. This is a change from the 189 L/min (50 gal/mmn) specified

in the interim ROD. This extracted groundwater would continue to be treated at ETF.

" Quarterly sampling of monitoring well 299-W23-19 will he continued, including purging of an

additional 3,800 L (1,000 gal) of groundwater from the well following each sampling event. This
activity is intended to remove contaminant mass from this well location within WMA S-SX, which

has exhibited persistently elevated Tc-99 concentrations. This activity has been routinely
implemented, but was not previously specified as an IRA.

" Institutional controls consistent with those previously specified in other GUs are to be implemented

for the 200-UP- I Groundwater OU IRA.

* Ecology, 2009 identified estimated costs of about $500,000 per year that will be associated with

implementation of the IRAs.

The remedial action objectives (RA~s) for this IRA are to hydraulically contain and treat the

high-concentration portions of the uranium and Tc-99 groundwater plumes and provide data to support a

final remedial action. The high-concentration portions of the plumes are defined as the 300 P.g/L

(10 times the MCL drinking water standard) contour for uranium and 9,000 pCi/L (10 times the MCL)

contour for Tc-99. During the course of monitoring groundwater conditions within 200-UP- I
Groundwater GU, emerging contaminant plumes have been identified at WMA S-SX and, to a lesser
degree, at WMA U.

The Tni-Party agencies recognized the need to more fully address the developing Tc-99 groundwater
plumes dowugradient of WMA S-SX by approving Tni-Party Agreement Milestone M-0 16-120:

DOE will have a groundwater treatment system (not to exceed 50 gpm pump-and-treat capacity)

for the Tc-99 plume at the S/SX Tank Farm within the 200- UP-i Operable Unit. This milestone

may be met by utilizing treatment capacity at another location such as the new 200 West pump

and treatment system or the ETF.

As previously discussed in this section, the 200-UP-l IGU interim remedy selection was based on using a

pump-and-treat process to remediate groundwater plumes that are part of the OU. During the issuance of

the interim ROD, instead of building a new treatment system, a decision was made to use the existing

ETF in the 200 East Area. Since the issuance of the interim ROD, several plumes of Tc-99 have emerged

near the 241 -S/SX Tank Farm (e.g., WMA S-SX), which is part of the 200-UP- I OU. Also, a final ROD

was issued in September 2008 for the adjacent 200-ZP-1 Groundwater OU that will install a

pump-and-treat system to treat the groundwater. The new 200 West Area treatment facility being

constructed for the 200-ZP- I OU will be used for treatment of the Tc-99 plumes in the 241-S/SX Tank

Farm vicinity, as documented in Tni-Party Agreement Milestone M-016-120. These emerging plumes are

within the 200-UP- I OU and the proposed interim remedy is within the intent and scope of the 200-UP- I
OU interim ROD.

1-3
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Thei reqUircments of Ecology, 2009 and Tnr-Party Agrcemnent Milcstone M-0 16-120 will be Implemented
through the IRAs as described in this RD/RA WVP. New groundwater extraction wclls wviii be installed III
the WMA S-SX area and will be integrated with the 200 West Area treatment SystemI currently In designi.
C'ontamninated groundwater extracted from the vicinity of WMA S-SX would be pumiped to the new
200 West Area treatment fhicility, treated to mneet Injection recquiremnrts, and then Injected back into the
aquif1er with other treated water fromn the 200-ZP- I 1-J. The Iinstitutional conitrols wvill be imiplemnented
through a revision to the Hanford Sitewide institutional control plan. The I RAs are intended to operate
until the observed groundwater contamnination conditions mieet the RA~s or the interim systemns are
replaced by final remedial action systemns.

Table I - I provides a cross-wvalk between the previous version (Rev. 2) and the current version (Rev. 3) of'
the 200-UP-i I RD/RA WP? and the new Ecology, 2009 requirements.

Table I-1. Cross-Walk Between Previous Version and Current Version of the 200-UP-I OU RO/RA WP
Item Rev. 2 Chapter' Rev. 3 Chapter (this document)

Work Plan Elements

Executive Summary - Executive Summary

Introduction 1 1

Extraction System 2 3.1.2, 3.2.2, 3.3.2, Appendix B

Pipeline and Treatment System 3 3.1.3, 3.2.3, 3.3.3

Operations and Maintenance 4 4.4.2

Air Monitoring 5 5.1

Treatment System Monitoring 6 3.4.2

Compliance Monitoring 7 2.4,6

Health and Safety 8 5.4

Regulatory Compliance 9 2, Appendix A

Reporting 10 6

Schedule 11 7.2

Cost 12 7.1

Remedial Action Implementation - 4

ESD Elements

MCIL for uranium changed to 30 pgIL -Executive Summary, 1.2,
Appendix A

Pump wells per RD/RA WP to achieve RAOs -Executive Summary, 1.2, 2.1.1

Quarterly sample and purge of Well 299-W23-19 -Executive Summary, 1.2, 2.1.2

Updated costs for interim remedial action -1.2, 7.1

1-4
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Table I-I. Cross-Walk Between Previous Version and Current Version of the 200-UP-1 OU RDIRA WP

Item Rev. 2 Chaptera Rev. 3 Chapter (this document)

Institutional Controls 1.,..-

a. DQE/RL-97-36, Rev. 2, 200-UP-I1 Groundwater Remedial Design/Remedial Action Work Plan.

b. DOE/RL-2001 -41, Rev. 2, 2007, Sitewide Institutional Controls Plan for Hanford CERCLA Response Actions, will
be revised to include the institutional control requirements in Ecology, 2009, Explanation of Significant Differences
for the Interim Action Record of Decision for the 200-UP-I Groundwater Operable Unit Hanford Site Benton
County, Washington.

ESD = explanation of significant difference

MCL = maximum contaminant level

pg/L = microgram per liter

RD/RA WIP = Remedial Design/Remedial Action Work Plan

RAOs = remedial action objectives

1.3 Scope
The scope of this RD/RA V includes the IRAs summarized in the following subsections and presented
in detail in the remaining sections of this document.

1.3.1 Pump-and-Treat Action in the Vicinity of the U Plant
The interim pump-and-treat IRA in the vicinity of the U Plant will continue operation within the portions
of the groundwater plume that exceed the interim cleanup levels established in the interim ROD. The
current system includes operation of two groundwater extraction wells with subsequent treatment of
groundwater at the 200 East Area ETF. The intent of this IRA continues to be remediation of the portion
of the plume in the U Plant vicinity that exceeds the interim cleanup levels for uranium and Tc-99
established in the interim ROD.
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1.3.2 New IRA Components Established through Ecology, 2009
The ESD to the 200-UP- I Groundwater OU Interim ROD identifies additional IRA elements that will be
established with the OU and are described in this RD/RA WP. The following IRA elements are defined in
Ecology, 2009.

* Modifications to groundwater extraction operating parameters (e.g., pumping rates) at the existing
interim pump-and-treat system located in the 221-U Building (U Plant) vicinity to reflect changes in
hydrogeologic conditions (e.g., declining regional water table elevation) and continued operation of
that system.

" Revision of the IRA goal for uranium in groundwater to be consistent with the current maximum
contaminant level (MCL) for uranium (i.e., the new goal will be 300 V1g/L, or 10 times the current
MCL for uranium of 30 gig/L). The IRA goal for Tc-99 remains at 10 times the current MCL
(i.e., 9,000 picocuries per liter [pCi/LI, or 10 times the MCL of 900 pCi/L).

* Well 299-W23-19, located in the south end of WMA S-SX, will be sampled quarterly with a
subsequent large-volume purge of 3,800 L (1,000 gal) of water as an IRA for observed
Tc-99 contamination in groundwater at that well location. This well location exhibits the highest
Tc-99 concentration in the WMA S-SX vicinity and this action is intended to remove contaminant
mass from groundwater.

* Additional specific institutional controls for the 200-UP- I Groundwater OU IRA will be
implemented.

* Ecology, 2009 identifies estimated costs of about $500,000 per year that will be associated with
implementation of the IRAs.

1.3.3 Pump-and-Treat Action in the Vicinity of WMA S-SX
Additional groundwater extraction wells will be installed in the vicinity of WMA S-SX to initiate capture
and remediation of the Tc-99 contamination that exceeds the interim cleanup level (i.e., 9,000 pCi/L)
observed in that area. The extracted groundwater will be pumped to the 200 West Area treatment system
for treatment.
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2 Basis for Remedial Action

The National Contingency Plan 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 timneframe that is reasonable given the particular circumstances of the site" (40 CFR

300.430). 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 U.S.

Based on physical yield and natural water quality, Ecology, through its groundwater protection program,

has determined that the aquifer setting for the 200-UP-lI Groundwater OU meets the WAC definition for

potable groundwater and has been recognized by the state as a potential Source of domestic drinking
water.

The selected interim remedy protects human health and the environment through groundwater

remediation and institutional controls. This action will reduce the highest concentration areas of the

contaminated plumnes of uranium and Tc-99, thereby reducing potential adverse impacts to downgradicnt

areas. In addition, this interim action will provide site-specific performance information that can be used

to evaluate alternative technologies, determine optimum process sizing, and estimate costs. This IRA Is

expected to be consistent with any planned future final remedial actions.

2.1 Selected Interim Remedy

The selected interim remedy consists of pumping the highest concentration zone of the contaminated

groundwater plume at 200-UP- I and treatment using the existing ETF located in the 200 East Area. The

selected remedy is intended to reduce contaminant mass within the plume and minimize migration of

uranium and Tc-99 from the 200 West Area. The selected remedy will remove and treat these two

contaminants of concern, in addition to the specific co-contaminants of nitrate and carbon tetrachloride

that exist within the groundwater. The high-concentration portion of the plume corresponds to that area

having contaminants greater than or equal to levels 10 times the MCL for uranium and Tc-99.

The major components of the 200-UP- I OU IRA are further discussed in the following subsections.

2.1.1 U Plant Vicinity Groundwater Extraction and Treatment
The primary component of the 200-UP- I Groundwater OU remedy is installation and operation of a

groundwater pump-and-treat system designed to capture and treat contaminated groundwater to reduce

uranium and Tc-99 concentrations during the interim action. Ecology, 2009 requires that pumping from

existing and any new 200-UP-i extraction wells be conducted in accordance with this RD/RA WP until

concentrations of both uranium and Tc-99 are less than or equal to 10 times the MCL (i.e., less than or

equal to 300 [ig/L for uranium and less than or equal to 9,000 pCi/L for Tc-99) for four consecutive

quarters.

The extracted groundwater will be transferred through an existing pipeline to the Liquid Effluent

Retention Facility (LERF) for interim storage. Subsequently, the groundwater will be treated in the ElF.

Both the LERF and ETF are permnitted facilities and are currently treating aqueous wastes generated from

Hanford Site restoration activities. The groundwater will be sampled and analyzed to determine if it

contains a listed dangerous waste or displays a characteristic or criteria of dangerous waste in accordance

with WAC 173-303-070 through 173-303-100. Any contaminated groundwater containing listed waste

treated at the ETF must meet the dc-listing criteria in 40 CFR 261, "Identification and Listing of

Hazardous Waste," Appendix IX, Table 2 prior to disposal.

2-1



DOEIRL-97-36, REV. 3

2.1.2 Well 299-W23-19
Ecology, 2009 added the requirement to sample well 299-W23-1 9 on a quarterly basis for Tc-99. After
samnpling, the well will be purged at a minimumi of 3,800 L (1,000 gal) until concentrations of T'c-99, only
at well 299-W23- 19, are less than or equal to 10 times the N'CL (i.e., less than or eqiual to 9,000 pC'i/L)
for four Consecutive quarters. The contaminated groundwater wvill be subject to the samne management,
trecatmnrt, andI disposal requiremuents as those for extracted groundwater dlescribed in Section 2.1. .

2.1.3 WMA S-SX Vicinity Groundwater Extraction and Treatment
For thle emerging rc-99 groundwater pIlmeCs in the WMA S-SX vicinity, new groundwvater extraction
wvells are proposed to Capture thle high concentration pIlumes (e.g1., greater than 9,00(0 pC'i/L) andm Pulrlnl
that groundwater through a new pipeline Constructed to the plann~ed 200 WVest Area treatment facility
(Section 3.3). After trecatmenrt, the effluent will be returned to the aquifer through injection wells being
installed as part of thle 200-Zl"- I Groundlwater OU remedy.

The 200 West Area purnp-and-treat systemn is being designed to imrplemnrt the 200-ZPl- I Groundwvater
OU ROD (EPA, DOE, and Ecology, 2008, Recor-d v/'Decision Ilm/Uird 200 Area 200-1-P-I Super/badc
Site Benton Comnmy, Watshington) in a phased approach and is scheduled to be operational by
Decemnber 31, 2011 (DOE/RL-2008-78, 200 W~est Area 200-/P-i Pump-and-Treaut Remnedia/l
DesigqnlRemedial Action Work Plan). In anticipation of future expansion, thle 200 West Area groundwater
treatment facility will also be capable of treating somne of the contaminated groundwater fromn thle
200-UP-i Groundwater OU. Initially, the systemn will be able to treat uIP to 189 L/mini (50 gal/mmn) of
contamninated groundwater f-rm the 200-UP-lI Groundwater OU. This initial groundwater is anticipated to
comne from planned new extraction wells in the WMA S-SX vicinity. Following initial operations, it Is
anticipated that the system will be expanded to provide the necessary treatment capabilities for the
contamninated groundwater in the 200-UP-I Groundwater OU following a final decision.

2.1.4 Institutional Controls
The 200-UP-1 Groundwater OU ROD and subsequent Ecology, 2009 require institutional controls during
the interim action. 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
groundwvater at Hantford, 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 demnand for groundwater. Groundwater use would be restricted until cleanup levels are achieved.
DOE/RL-200 1-41, Sitewide Institutional Contr-ols Plan/br- Han/brd CERCLA Response Actions,
idenitifies 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 fromn which to identify the long-term controls needed to
prevent exposure during the restoration tirrefrarre. DOE/RL-2001-41 will be updated to include the
following institutional controls required to be mnet as part of the IRA selected in thle 200-UP- I
Groundwater OU ROD and Ecology, 2009:

I. DOE shall control access to 200-UP- I OU groundwater to prevent unacceptable exposure Of humans
to contaminants, except as otherwise authorized in Ecology-approved documnents.

2. Visitors entering any site areas of thle 200-UP-lI Groundwater OU will be required to be badged and
escorted at all times.
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3. No intrusive work shall be allowed in the 200-UP-i Groundwater OU unless Ecology has approved
the plan for such work and that plan is followed.

4. DOE shall prohibit well drilling in the 200-UP- I Groundwater OU, except for monitoring,
characterization, or rernediation wells authorized in Ecology-approved documents.

5. Groundwater use in the 200-UP- I Groundwater OU is prohibited, except for limited research
purposes, monitoring, and treatment authorized in Ecology-approved documents.

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

7. In the event of any unauthorized access (e.g., trespassing), DOE shall report such incidents to the
Benton County Sheriff s Office for investigation and evaluation of possible prosecution.

8. Activities that would disrupt or lessen the performance of the pump-and-treat component of the
remedy are to be prohibited.

9. DOE shall prohibit activities that would damage the remedy components (e.g., extraction wells,
piping, treatment plant, and monitoring wells).

10. DOE will prevent the development and use of property above the 200-UP-lI Groundwater OU for
residential housing, elementary and secondary schools, childcare facilities, and playgrounds.

11. DOE shall report on the effectiveness of institutional controls for the 200-UP- I Groundwater OU
interim remedy in an annual report, or on an alternative reporting frequency specified by Ecology.
Such reporting may be for the 200-UP- I Groundwater OU alone or may be part of the Hanford
Sitewide report.

12. Measures that are necessary to ensure continuation of institutional controls shall be taken before any
lease or transfer of any land above the 200-UP- I Groundwater OU. DOE will provide notice to
Ecology and EPA at least six months prior to any transfer or sale of 200-UP- I Groundwater OU or
any land above the 200-UP- I Groundwater OU so that Ecology 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 notifyv Ecology and EPA at
least six months prior to any transfer or sale, DOE will notify Ecology and 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
Ecology and EPA with similar notice, within the same time frames, as to federal-to-federal transfer of
property. DOE shall provide a copy of executed deed or transfer assembly to Ecology and EPA.

The institutional controls specified above shall be maintained until the concentrations of hazardous
substances in groundwater are at such levels to allow for unrestricted use and exposure and Ecology
authorizes the removal of restrictions. DOE is responsible for implementing, maintaining, reporting on,
and enforcing the institutional controls.

No later than 180 days after Ecology, 2009 is signed, DOE will update DOE/RiL-2001-41 to include the
institutional controls required by Ecology, 2009 and specify the implementation and maintenance actions
that will be taken, including periodic inspections. The revised DOE/RL-2001-41 shall be submitted to
EPA and Ecology for review and approval as a Tni-Party Agreement primary document. DOE shall
comply with DOE/RL-2001-41 as updated and approved by EPA and Ecology.
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2.2 Remedial Action Objectives
Trhe 200-UP-I Groundwater OU ROD and subsequent Ecology, 2009 have the following RA~s:

* Reducing contamination in the area of highest concentrations Of uranium and Tc-99 to less than or
equal to 10 times the MCL for four11 Consecutive quarters.

* Rcducing potential adverse human health risks thriou~gh reduction of contaminant mnass.

* Preventing Further movement of these contaminants from the highest concentration area.

* Providing informnation that wviii lead to development and implementation of a final remedy that wviii be

protective of human health and the environment.

2.3 Applicable or Relevant and Appropriate Requirement Compliance
The applicable or relevant and appropriate requirements (ARARs) implementation strategy for the
200-UP-i Groundwvater OU IRA is provided in Appendix A.

2.4 Remedy Monitoring
The remedy performance monitoring (treatment system, extraction wells, and monitoring wells) and
progress towvard achieving the RA~s and Interim Remedial Measure (IRM) requirements will be
documented annually.

An integrated groundwvater monitoring plan will be developed for all monitoring programs within the
200 West Area, including the 200-ZP-lI and 200-UP- I Groundwater GUs, to address changing hydrologic
and contaminant plume conditions due to the 200 West Area pfup-and-treat systems. This monitoring
plan wvill ensure monitoring activities meet the requirements of remediation performance monitoring
uinder CERCLA, groundwvater monitoring uinder Resource Conservawtion and Recovery Act o/1976
(RCRA), and Sitexvide Surveillance monitoring under the A4tomic Ener-gy Act of 1954 (AEA).

Consistent with the State's acceptance of the 200-ZP-lI Groundwvater OU ROD and DOE/RL-2002-59,
Hanfor-d Site Gr-oundwater Str-ategy - Protection, Monitor-ing, and Remnediation, the objective of this
effort is to develop a single, integrated monitoring plan that achieves the following:

* Satisfies regulatory requirements and integrates RCRA, CERCLA, and AEA requirements by usingr
CERCLA monitoring wvells to satisfy the treatment, storage, and/or disposal unit monitoring and
post-closure monitoring required by RCRA and the environmental monitoring required by the AEA
and implementing DOE Orders.

" Minimizes duplication and reduces 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 wvill be developed that satisfies the monitoring
requirements for all programs wvithin the 200 West Area. The integrated monitoring plan will be
referenced in the appropriate regulatory document while the active pumrp-and-treat remnediation is
in progress.
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3 Remedial Design Approach
This chapter provides a description of the post-ROD activities necessary to support completion of the
remedy design and provides remedy design details.

3.1 U Plant Vicinity Groundwater Contamination
The design basis, well network, and treatment system design for the groundwater contamination in the
U Plant vicinity are described in this section.

3.1.1 Design Basis
The 200-UP- I pump-and-treat operational history is detailed in DOE/RL-2008-77, 200-UP-i and
200-ZP-1 Operable Units Pump-and-Treat System Annual Report for Fiscal Year 2008, Appendix A.

The current fiscal year (FY) 2008 groundwater contamination extent and progress toward achieving the
interim ROD RAOs are documented in DOE/RL-2008-66, Hanford Site Groundwater Monitoring for
Fiscal Year 2008, and DOE/RL-2008-77 and are summarized in this section. Figure 3-1 shows the
locations of selected wells in the 200-UP- I Groundwater OU. Figure 3-2 and Figure 3-3 show the average
Tc-99 and uranium concentrations in the unconfined aquifer in the U Plant vicinity, respectively.

Average annual Tc-99 groundwater concentrations in FY 2008 were below the 9,000 pCi/L RAO at all
wells. Tc-99 concentrations have remained level or showed a declining trend at most wells during FY
2008. The Tc-99 groundwater concentrations in FY 2008 were below the 9,000 pCi/L RAO for all of the
monitoring wells (Figure 3-2), with the exception of the first quarter result of 11,000 pCi/L for extraction
well 299-W19-36.

The FY 2008 uranium concentrations remained stable or decreased from FY 2007 and FY 2006 levels for
most wells. The highest uranium concentrations occurred at wells 299-W19-37 (320 tg/L) and
299-W 19-18 (3 90 tg/L). These were the only wells with concentrations that exceeded the 3 00 Ig/L
RAO. The portion of the plume in FY 2008 with a concentration greater than 300 ig/L is estimated to be
approximately 2.1 ha (5.1 ac).

Groundwater elevation data collected during FY 2008 around the U Plant vicinity extraction wells
indicated that the groundwater surface declined at an average rate of 0. 19 in/yr (0.63 ft/yr), compared to
0.33 in/yr (1.1I ft/yr) in FY 2007 when the extraction wells were brought back online after being shut
down for more than two years.

3.1.2 Well Network Design
During FY 2008 operations, extraction well 299-W19-36 had a pumping rate ranging from 14.8 to
25 L/min (3.9 to 6.6 gal/mmn) and a yearly average rate of 19.7 L/min (5.2 gal/mmn). Extraction well
299-W 19-43 had a pumping rate of 12.2 to 30.3 L/min (3.2 to 8 gal/mmn) and a yearly average rate of
17.8 L/min (4.7 gal/mmn). The pumping rates of the two existing wells appear to have diminished in recent
years, likely due to a combination of conditions. First, the water table elevation in this location has
declined since the wells were constructed and currently only about one-half of the screened intervals in
the wells are saturated. In addition, the wells may be exhibiting reduced production due to normal fouling
of the screens that occurs over time. The wells will be inspected to assess their condition and necessary
maintenance will be performed. The wells will be redeveloped to determine whether productivity can
be increased.
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In the event that redevelopment is not successfu-l, replacement well(s) wvill be designed. Slimulated

extraction wvell capture- Zone For the U Plant vicinity is shown in Figure 3-4 for the extraction scenario In

whni thle existing wells are recstored to a combined capacity of about '76 L/inin (20 gal/mm). Thie capture,

zone estimates were prepared Using the MODFLGW (H-arbau-gh et al., 2000) compu~ter model for the

Hanford Central Plateau described in Appendix B.

The assessment of groundwater extraction capacity in the U Plant vicinity incIludes the foIlowvinl

maintenance activitics that will be conducted uinder a task order:

" Inspect and redevelop the existing wells.

* Inspect the wvell head PlLIIm1iIng and assess the need to mnodify well head plumbing to reCduce

hecad loss.

" Reset the extraction PUMPS to deeper locations wvithin the screened intervals.

Following these activities, the wells will be operated and the performance (e.g., water elevation

drawdoxvn and pumnpi1ng rate) will be evaluated for continued operation. If sustained pum11ping rates

are not substantially improved, a design for replacement \vell(s) will be prepared and the

replacemnent(s) installed.
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3.1.3 Treatment System Design
This section provides a summary description of the treatment system. The system includes the transfer
pipeline from the extraction wells to interim storage at LERF, the treatment system at the 200 Area ETF,
and the discharge of the treated effluent to the State-Approved Land Disposal Site (SALDS).

3.1.3.1 Pipeline
The groundwater transfer pipeline consists of three main sections:

" The cross-site pipeline associated with the 200 Area Treated Effluent Disposal Facility (TEDF)
system

* A transfer pipeline that was constructed to connect the 200-UP-lI groundwater extraction wells to the
TEDF cross-site transfer line in the 200 West Area

* An additional transfer pipeline that was constructed to tie the existing cross-site transfer line to the
LERF basins in the 200 East Area

These three pipeline sections together are approximately 12.2 kmn (7.6 mi) in length and are constructed of

15.2-cm (6-inch) polyvinyl chloride pipe. The majority of the pipeline is underground to provide freeze
protection; any above-ground sections are heat traced. No additional pumps or tanks are used to transfer
the groundwater.

Flowmeters are installed near the extraction wells in the 200 West Area and near LERF/ETF in the

200 East Area to measure flow rate and detect a pipeline system leak. The flowmeter in the 200 East Area

is continuously monitored and alarms in the 200 ETF control room. The 200 West Area flowmeter has
a local readout for flow rate and volume.

3.1.3.2 Liquid Effluent Retention Facility
Groundwater is transferred to LERF for interim storage through a pipeline from the 200 West Area.
Sufficient storage capacity, primarily using basin 43, is available for continuous groundwater receipt.

The LERF consists of three double-lined surface impoundments with a nominal capacity of
29.5 million L (7.8 million gal) each. Each liner is constructed of high-density polyethylene. A cover

made of low-density polyethylene ensures that the waste is not lost to the environment through
evaporation.

A concrete catch basin at the northwest corner of each basin is equipped with risers that extend to the
bottom of the basin. A submersible pump is used in one of these risers to pump the waste to the ETF for
processing or pump a basin's contents to any other basin. Groundwater is pumped from the LERF to the
ETF through a double-walled fiberglass pipeline. The pipeline is equipped with leak detection located in

the annulus between the inner and outer pipes.

3.1.3.3 Effluent Treatment Facility
The ETF is composed of a series of process units that are located in primary and secondary treatment

trains. Typically, an aqueous waste is processed in the primary treatment train first, which provides for
the removal or destruction of contaminants. The secondary treatment train processes the waste byproducts
from the primary treatment train. In the secondary treatment train, contaminants are concentrated and
dried into a powder and the liquid fraction is routed back to the primary treatment train. The flexibility of

the ETF allows for some aqueous wastes to be processed in the secondary treatment train first. The
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preferred operating scenario will depend on the specific chemistry of the groundwater (and/or volume for
other aqueous waste streams).

The primary treatment train consists of the following process units:

" Filtration - suspended solids removal

* Ultraviolet light oxidation - organic destruction
* Reverse osmosis - removal of dissolved solids and radionuclides
" Ion exchange - removal of dissolved solids and radionuclides

Three verification tanks receive the treated groundwater and laboratory analysis is performed on each
tank to determine if the discharge limits are met. The verification tanks alternate between three operating
modes:

* receiving treated wastewater
* holding treated wastewater during laboratory analysis
* verification, or discharging verified wastewater

Should the groundwater not meet Washington State Waste Discharge Permit ST-4500 (Ecology, 2000) or
final delisting (40 CFR 261, Appendix IX, Table 2) requirements, it can be returned to the primary
process for additional treatment.

Groundwater that meets release criteria is pumped through 20.3-cm (8-in.) polyvinyl chloride piping from
the ETF to north of the 200 West Area where it is discharged to the SALDS.

The secondary treatment tramn provides the following process units:

* ETF evaporator - concentration of secondary waste streams
* Thin film dryer - dewatering of secondary waste streams

Containerized waste generated as a result of treating groundwater is temporarily stored at the ETF,
designated, and disposed at the Environental Restoration Disposal Facility or the Central Waste
Complex, in accordance with the applicable acceptance criteria.

3.2 Well 299-W23-19
The design basis, well extraction, and treatment system design for the groundwater contamination in
well 299-W23-19 are described in this section.

3.2.1 Design Basis
The Ecology, 2009 requirement to sample, purge, and treat the purgewater from well 299-W23- 19 is
described in Section 2.1.2. This well is located near the southwest corner of WMA S-SX (Figure 3-1).

Well 299-W23- 19 has been sampled for Tc-99 since it was installed in 1999 (Figure 3-5) and since June
2003 a minimum of 3,800 L (1,000 gal) has been removed from the well each quarter after sampling
(DOE/RL-2008-77). The Tc-99 concentrations in this well have ranged from 29,500 to 188,000 pCiIL and
for FY 2008, concentrations ranged between 46, 100 and 67,000 pCi/L (Figure 3-5).
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show the average Tc-99 and uranium concentrations in the unconfined aquifer in the WMA S-SX vicinity,
respectively.

Figure 3-7 shows that the highest FY 2008 uranium concentration in the WMA S-SX vicinity was
8.3 jig/L in well 299-W23-15, which is below the 300 pig/L RAO. Figure 3-6 shows that there are two
discrete Tc-99 plumes in the WMA S-SX vicinity. The larger, more prominent, and long-lived of the two
plumes was identified in 1999 and is located south and east of WMA SX. A smaller, isolated plume
located east of WMA S emerged in FY 2007.

The highest concentration of Tc-99 in the southern plume occurs in the southwestern corner of WMA SX,
at well 299-W23-19 (average 54,000 pCi/L in Figure 3-6). Downgradient wells 299-W22-47 and
299-W22-83 also had Tc-99 concentrations greater than 9,000 pCi/L. Wells 299-W22-80 and
299-W23- 15 exhibited Tc-99 concentrations at or just above laboratory detection concentrations. These
low results from wells located in the central portion of the greater than 9,000 pCiIL plume are an
anomaly.

The Tc-99 plume east of WMA S is more limited in extent. Well 299-W22-44 (average 13,000 pCi/L in
Figure 3-6), which defines the core of this plume, has been sampled since 1995. In February 2004, the
concentration at this well exceeded the MCL of 900 pCiIL for the first time. Concentrations have
increased rapidly since June 2006, from about 1,000 pCiIL to a maximum concentration of 14,000 pG ilL
in March 2008. The source of the sharply increased Tc-99 concentrations at well 299-W22-44 is
undetermined, but it is likely associated with the nearby WMA S.

3.3.2 Well Network Conceptual Design
Numerical modeling was performed to simulate hypothetical groundwater flow conditions in the vicinity
of WMA S-SX to assess preliminary well locations and pumping rates to meet the RAO for Tc-99. The
goal is to capture the target plume during the interim action operating period beginning in FY 2012. The
results of the capture zone analysis modeling are presented in Appendix B of this work plan.

The target groundwater plume areas were identified using the Tc-99 plume distribution presented in
DOE/RL-2008-66 (Figure 3-6). The area bounded by the 9,000 pCiIL Tc-99 concentration contour
defined the target area for interim action. In addition, the results of depth-discrete sampling and analysis
of groundwater from selected wells indicated that the apparent vertical distribution of target contaminants
was limited to the upper portion of the unconfined aquifer (DOEIRL-2008-77). The depth-discrete data
include measurements of Tc-99 in wells 299-W22-50 (Tc-99 at the water table), 299-W22-86 (Tc-99
detected from the water table to about 20 in (65 ft) below the water table), 299-W22-72 (Tc-99 not
detected in the samples), and 299-W22-69 (Tc-99 detected from the water table to about 5 m (16 ft)
below the water table) (depth-discrete Tc-99 measurements per Hanford Environental Information
System). These wells are shown in Figure 3-1. The conceptual well design includes a well screen
extending from the water table to 30 mn (98 ft) below the water table, which would provide capture of the
Tc-99 within the target areas.

Based on evaluation of the simulation scenario results for the WMA S-SX vicinity groundwater
extraction, the recommended approach is to install two extraction wells located as shown in Figure 3-8
and operate the wells at pumping rates of 132 to 170 L/min (35 to 45 gal/min) for the southern well and
5 7 L/min (15 gal/min) for the northern well. This would result in short-term capture of the downgradient
portion of the target plume segments and provide hydraulic control of the same plume segments. This
would provide effective IRA response in the short term until the final remedial action for 200-UP- 1
Groundwater OU is identified. The exact well locations and final design pumping rates will be defined
during the remedial design activity.
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3.3.3 Treatment System Conceptual Design
This section summarizes the 200 West Area groundwater treatment system from the conceptual design
provided in DOEIRL-2008-78. The 200 West Area treatment facility is planned to be located near the
center of the 200-ZP- I OU in a previously disturbed area with the necessary utilities located nearby
(Figure 1-1).

3.3.3.1 Transfer Pipeline
The groundwater from. the two new extraction wells in the WMA S-SX vicinity will be pumped to the
200 West Area treatment facility. A conceptual layout of the transfer pipeline is shown in Figure 3-9.
Transfer piping is expected to be single-wall, high-density polyethylene installed above grade to the
maximum extent possible. Leak detection for dangerous waste in the above-grade piping will be provided
either through daily inspections or an equally protective measure that is identified during remedial design.

3.3.3.2 200 West Area Treatment Facility
A preliminary process flow diagram illustrating the conceptual radiological treatment process is provided
in Figure 3-10. Conceptually, the treatment process includes filtration to remove suspended solids and
then ion exchange to reduce Tc-99 concentrations. The ion exchange effluent will then be pumped to the
centralized treatment system for further treatment.

In anticipation of the future use of the 200 West Area pumnp-and-treat system, the 200-ZP- 1 Groundwater
OU remedial design is also addressing treatment of groundwater contaminated with uranium that may be
captured by the extraction wells being installed for the 200-ZP- 1 remedy. This evaluation includes: (1) the
estimated influent concentrations, (2) recommended treatment technology (or technologies), and
(3) design considerations.

A preliminary process flow diagram illustrating the central treatment process is provided in Figure 3-11.
Conceptually the central treatment process includes the following units:

* Fluidized bed reactor for nitrate treatment and potentially carbon tetrachloride removal

" Aeration tank to remove the residual carbon substrate, total suspended solids, and biomass

" Air stripper to remove the remaining carbon tetrachloride and other volatile organic compounds

The treated water will either be pumped to an effluent tank or directly to the injection well field being
installed for the 200-ZP- 1 remedy.
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3.4 Design Approach
Rcimedial design of several work elements is needed so that the IRA implemnents Ecology, 2009 to the
200-UP-I OU ROD and the Trn-Party Agreemrent milestonec for the Tc-99 contamination in the
WN4A S-SX vicinity. Thesc work elements are remedial design of new extraction wells and transfer
piping in the WMA S-SX vicinity, as described below. The 200 West Area treatment facility is beingTZ-
designed and constructed under a separate work plan (DOE/RL-2008-78).

Thle remedial design process will address the refined numlierical modeling to determine the locations and
pumping rates of two new extraction wells in thle WNIA S-SX vicinity, and hydralic analysis and design
of a new transfer Pipeline fromn these extraction wells to the 200 West Area treatment facility. The design
process will be performed in a phased approach (e.g., 30 percent design, 60 percent design, 90 percent
design, and final design). The lead reguLlatory agency will be briefedl as the design progresses. A remedial
design report will not be prepared.

The final remnedial design will include the following items:

* Design drawings

* Construction specifications

* Con1str-uction Cost estimnate

* Construction schiedule
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4 Remedial Action Work Plan

This section describes implementation of the remedial action (RA) to accomplish the goals set forth in the

200-UP-i Groundwater OU ROD, as amended by Ecology, 2009. It includes a discussion of the

management team, facility procurement and construction approach, and the operational approach.

A description of the actual operation of the 200 West Area pump-and-treat system will be prepared

concurrently with the design and included in the Operations and Maintenance (O&M) plan.

4.1 Project Team

The term "project team" includes the individuals working to accomplish the 200-UP-lI Groundwater OU

RA. Accordingly, the project team includes the lead regulatory agency; the DOE-RL; and the rernediation

*contractor.

4.1.1 Lead Agency
DOE is the lead agency under CERCLA, delegated by Executive Order 12580, the primary authority

under Section 104 and 121, to conduct removal and remedial actions on DOE facilities. DOE is

responsible for the RAs throughout the Hanford Site and, as such, has assigned remedial project managers

to each main area and task involved with remediation activities. The lead agency is responsible for

managing the assigned activities, which include scope, budget, schedule, quality, personnel,

communication, risk/safety, contracts, and regulatory interface, and works under the lead regulatory

agency oversight in accordance with CERCLA Section 120, as implemented through the Hanford

Tni-Party Agreement. It obtains congressional funding for these functions.

4.1.2 Lead Regulatory Agency

Ecology is the lead regulatory agency for the CERCLA remediation activities at the 200-UP- I

Groundwater OU. The lead regulatory agency is responsible for overseeing activities to verify that

applicable regulatory requirements are met. Lead regulatory agency approval will be required on all

sampling and analysis plans (SAPs) and Tni-Party Agreement primary documents (e.g., this RD/RA WP).

4.1.3 Remnediation Contractor
On October 1, 2008, CH2M HILL Plateau Remediation Company assumed the contract with the DOE to

perform remedial actions at the 200-UP- I Groundwater OU. CH2M HILL Plateau Remediation Company

performs work under direction of the DOE Remedial Project Manager, assisted by other DOE personnel,

as outlined in the following descriptions and Figure 4-1.

4.1.3.1 Groundwater Remediation Manager

The groundwater remediation manager provides oversight for all activities and coordinates with the DOE

Richland Operations Office (RL), the regulators, and primary contractor management in support of

remediation activities. In addition, support is provided to the 200-UP-i Groundwater OU project manager

to ensure work is performed safely and cost effectively.

4.1.3.2 Project Manager
The 200-UP-i Groundwater OU project manager is responsible for direct management of sampling

documents and requirements, field activities, and subcontracted tasks. The project manager ensures that

the field construction manager, environmental compliance officer, sampling coordinator, and others

responsible for implementation of regulatory documents are provided with current copies of these
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(1ioctiments and any revisions thereto. The project manager also works closely with thle Quality Assurance
(QA) organization, the HeIalth and Safety organization, and the field Construction mnanagyer to integrate
these and the other lead disciplines in planning and implementing thle work scope. The project manager
also coordinates with and reports to RL, thle reglators, and remrediation contractor management on all
remecdiation activities.

Lead Agency

Groundwater
Remediation

Management Manager ControlnOperos Qaiy Hat n

Figure 4-1. Project Organization

4.1.3.3 Engineering
All engineering and design work will be performed by qualified engineering staff in accordance wvith
remnediation contractor engineering procedures (or equivalent standards) using a graded approach.

4.1.3.4 Operations
Operations include the operating personnel, field engineering, procuremnent, and maintenance. Operations
ensure that the facility and systemrs are operated and maintained in accordance with applicable
requirements and procedures while safely meeting production goals. Responsibilities include the
pumnp-and-treat systemn operations, process control, sampling, configuration and work control,
modification to systemns/facili1ties, corrective and preventive maintenance, waste management, and
support to new systemn/facility construction, testing, and startup.

4.1.3.5 Quality Assurance
The QA lead is mnatrixed to the 200-UP- I Groundwater OU project manager and is responsible for QA
issues on the project. Responsibilities include overseeing implementation of the project QA requirements;
reviewing project documrents, including data quality objective summary reports, SAPs, and the QA
project plan; and participating in QA assessments on sample collection and analysis and other remnediation
activities, as appropriate.

4.1.3.6 Health and Safety
The Health and Safety organization's responsibilities Include coordinating industrial health and safety
Support within the pro -iet as carried out through health and safety plans (H-ASI's), job hazard analyses,
and other pertinent safety documents required by federal regulations or by remnediation primary contractor
work requ iremnents. In addition, assistance is provided to project personnel in complying with applicable
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health and safety standards and requirements. Personnel protective clothing requirements are coordinated

with the Radiological Controls lead.

4.1.3.7 Field Construction Manager
The field construction manager has the overall responsibility for supporting the safety, environmental,

QA, sampling, waste management, and radiological control staff in the planning, coordination, and

execution of field rernediation activities. Responsibilities also include directing training, mock ups, and

practice sessions with field personnel to ensure that the field actions are understood and can be performed

as specified. The field construction manager cornmunicates with the 200-UP-i Groundwater OU project

manager to identify field constraints that could affect the remediation activities.

4.1.3.8 Environmental and Regulatory Support
The Environmental and Regulatory Support lead is responsible for developing required regulatory

documents. Responsibilities include developing and documenting the sampling data quality objectives,

SAPs, and RD/RA WPs. The Environmental and Regulatory Support lead also supports the data quality

assessment process and develops the final verification plan or RA report at the conclusion of the

remediation activity.

4.1.3.9 Environmental Compliance Officer
The environmental compliance officer provides technical oversight, direction, and acceptance of project

and subcontracted environmental work and also develops appropriate mitigation measures, with a goal of

minimizing adverse environmental impacts. The environmental compliance officer also reviews plans,

procedures, and technical documents to ensure that all environmental requirements have been addressed,

identifies environmental issues that affect operations and develops cost-effective solutions, and responds

to environmental/regulatory issues or concerns raised by RL and/or regulatory agency staff.

4.1 .3.10 Radiological Control
The Radiological Control lead is responsible for the radiological/health physics support within the

project. Specific responsibilities include conducting as low as reasonably achievable (ALARA) reviews,

exposure and release modeling, and radiological controls optimization for all work planning. In addition,

radiological hazards are identified and appropriate controls are implemented to maintain worker

exposures to hazards at ALARA levels (e.g., personal protective equipment). Radiological Controls

interfaces with the project health and safety representative and plans and directs the radiological control

technician support for all activities.

4.1.3. 11 Waste Management
The Waste Management lead communicates policies and procedures and ensures project compliance for

storage, transportation, disposal, and waste tracking in a safe and cost-effective manner. Other

responsibilities include identifying waste management sampling/characterization requirements to ensure

regulatory compliance and interpreting the characterization data to generate waste designations, profiles,

and other documents that confirm compliance with waste acceptance criteria.

4.2 Change Management

The three types of changes in the 200-UP I OU RA that could affect compliance with the requirements in

the 200-UP 1 OU ROD include: (1) a non-significant or minor change, (2) a significant change to

a component of the remedy, and (3) a fundamental change to the overall remedy.
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A non-significant or mninor change does not imipact the remnedy identified in the 200-UP-I Groundwater
0 U ROD. Examiples of non-signi ficant changes mnay Include adding additional groundwater plumes for
remnediation by the recined ml action, adding an additional contaminant for cleanup, or mnodifications to the
remedial action Schedule that do not impact an agreed-upon milestone. These minor01 Changes Should be
documented in the appropriate post-decision project file (c.-g., through interoffice memoranda or
logbook s).

It may be determined that a significant change to the selected remedy as described in the 200-UP I OU
ROD is necessary. Significant changes are defined as changes that significantly modify the scope,
performnance, or component cost for the remedy as presented in the ROD. All significant changes will be
adldressedl in an FSD. Examples of significant Changes May Include, but are not Ilmited to, the f'ollowil":

* A significant increase (greater than 50 percent) or decrease (greater than 30 percent) in the total cost
of site remediation

" A significant delay in the point in time when the remedial action or objectives are mect

A fundamental change is a chiange that does not mneet the requiremrents set forth in the 200-UP I OU ROD
or that incorporates remedial activities not defined in the scope of the ROD. Should the situation arise, the
ROD miust be amended.

Determining whether a change is significant or fundamental is the lead agency's responsibility. The
project mnanager is responsible for tracking all changes and obtaining appropriate reviews by staff. The
project manager will discuss the changes with the lead agency, followed by discussions with the lead
regulatory agency.

4.3 Procurement and Construction

4.3.1 Procurement Approach
The final remedial design package is used to support the procuremeint of construction service and/or
materials. The scope of work will be accomplished using the most effieient combination of onsite
resources and/or procurements to outside vendors and subcontractors.

4.3.2 Construction
The new extraction wells in the WMA S-SX vicinity and transfer pipeline construction to the 200 West
Area treatment facility will be performed in accordance with the drawings and specifications developed
by the final remedial design. Remnediation contractor oversight will be onsite during all construction
activities to ensure compliance with the drawin gs/spec Ifi cations and to address field questions fromn the
driller, vendor, or subcontractor. Following construction, compliance with the design requirements will be
performed as part of the construction acceptance testing. Changes to the final remnedial design will be
docurnented using construction change control, and significant changes will be discussed with the lead
agency and lead regulatory agency during regular status mneetings.

4.3.3 Construction Acceptance Testing
A construction acceptance testing plan will be developed and finalized during the remedial design phase.
This plan will be executed after construction is complete and will provide documnentation that the new
extraction wells in the WMA S-SN vicinity and transfer pipeline have performed as intended. Upon
Successful construction acceptance testing, the new extraction wellI systemn will be turned over to
operations.
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4.4 Operational Approach

4.4.1 System Startup
Upon completion of the construction acceptance testing of new extraction wells in the WMA S-SX
vicinity and the transfer pipeline to the 200 West Area treatment facility, the system will be formally

turned over to groundwater remediation operations. Operational testing will be coordinated between the

WMA S-SX system and the 200 West Area treatment system. The first activity during initial operations

will be to complete the actions identified in the operational testing plan. These actions will include final

operability testing and system interface with facility operators. During this phase, all facets of the system

will be cyclically started, operated, and shut down for training purposes. Procedures that were drafted

prior to turnover will be used and refined. Preventive maintenance procedures (also developed prior to

turnover), including equipment and instrument calibrations, will be performed where necessary and

procedures refined as needed.

System operators and maintenance personnel will spend time familiarizing themselves with the

equipment, systems, procedures, and interfaces. It is expected that minor modifications and maintenance

will be necessary, as the equipment and systemns are run-in. Safety, radiation control, and waste

management programs will be implemented and verified as operational. Upon completion of operational

testing, the system will transition to long-term operations.

4.4.2 Operations
Operation of the pump-and-treat systems in the U Plant vicinity and in the WMA S-SX vicinity includes

the O&M, engineering, and support functions that will continue until the RAOs have been achieved or a

final remedy is in place. Operations activities include the operation and control of extraction systems, the

training and qualification of operators to ensure depth of trained personnel, sample collection, emergency
response, continuous improvement through lessons learned, and control of access. Preventive, corrective,
and modification maintenance will continue throughout this phase. Engineering evaluations and

plant/system optimization will be an ongoing activity to continuously improve efficiency, reliability, and

maintainability. Radiation control, industrial safety and hygiene, and waste management programs for

long-term surveillance, oversight, and stewardship of the facility will be implemented and continuously

updated as conditions change or new activities warrant. Continuous feedback using tools such as

management assessments, independent assessments, QA, and RL oversight will be in place throughout

the life cycle of the project. Treatment of extracted groundwater will occur at the ETF or 200 West Area

treatment facility and will follow associated facility operational procedures and plans.
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5 Environmental Management and Controls

This section describes the environmental management and controls associated with the

200-UP-i Groundwater OU pump-and-treat system.

5.1 Air Emissions

Listed below are descriptions of the management and controls associated with both radiological and

nonradiological air emissions.

5.1.1 Radiological Air Emissions
The proposed remedial activity will be evaluated with respect to determining the potential-to-emit

radionuclides from any point source or diffuse/fugitive source. To accomplish this, the total unabated

potential release (in curies) will be determined and the annual dose to the maximally exposed individual

will be calculated using DOE/RL-2006-29, Calculating Potential- to-Em it Radiological Releases and

Doses, or modeled using the CAP 88PC computer model. Control and monitoring requirements for

potential radiological air emissions will be based on the calculated/modeled value of the potential-to-emit.

5.1.2 Nonradiological Air Emissions
To demonstrate compliance with the ARARs of WAC 173-400, "General Regulations for Air Pollution

Sources," and WAC 173-460, "Controls for New Sources of Toxic Air Pollutants," an acceptable source

impact analysis will be completed. The analysis will demonstrate that, after application of toxic best

available control technology, the new source's maximum incremental ambient air impact levels do not

exceed the WAC 173-460 Class A or Class B acceptable source impact levels; or, if applicable, the new

source toxic air pollutant emission rates do not exceed the small quantity emission rates specified in
WAC 173-460.

5.2 Waste Management
A minimal amount of waste will be generated during routine operations of the extraction wells and

transport of groundwater to ETF. The specific requirements for waste identification, characterization,
segregation, packaging, labeling, storage, and inspections for generation activities associated with the

200-UP- I Groundwater OU pump-and-treat will be managed under DOE/RL-2000-5 1, Interim Action

Waste Management Plan for the 200-UP-] Operable Unit.

5.3 Cultural/Ecological
Protection of cultural resources is addressed in the Archeological and Historic Preservation Act of 1974,

the National Historic Preservation Act of 1966, and the Native American Graves Protection and

Repatriation Act of 1990. These federal acts mandate the identification and protection of archeological

objects and historic data including human remains, funerary objects, sacred objects, and objects of

cultural significance. Prior to disturbing the earth (e.g., drilling, surface grubbing, and excavating), a

survey will identify culturally significant items and will document those with respect to the areas included

in this IRA where there would be disturbance of the earth. Any restrictions regarding disturbance of the

earth or otherwise will be identified in a letter report.
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5.4 Safety and Health Program
The remecdiation contractor's hazardous waste operations health and safety program was developed For
emnployees involved in hazardous xvastc site activities. The program was developed to comply with the
requiremen1C1ts of 29 CER 1910.120, -azardous Waste Operations and Emergency Response;" and
10 CFR 835, -Occu~pational Radiation Pro0tction," to ensure the safety and health of workers ding-11
hazardous waste operations.

A site-specific HIASP will be revised or a new HASP developed in accordance with the health and safety
program to define the chemical, radiological, and physical hazards and specify the controls and
requirements for work activities. Access and work activities will be controlled in accordance with
approved work packages, as required by established internal work requirements and processes. The H-ASP~
will address the health and safe~ty hazards of each phase of site operation and Includes the requirements
for hazardous waste operations and/or construction activities, as specified in 29 CER 19 10.120.

Project field staff must comply With the IHASP at all times. Unescorted site visitors are required to read
and sign the HASP before entering the construction area and must have completed the required training
Outlined in the HASP. Escorted visitors are briefed on health and safety concerns and must be escorted by
the site superintendent (or designee) at all times when they are in the construction area.

5.5 Emergency Response
During operations, emergency response for the 200 West Area pumnp-and-treat activities will be covered
by the site-specific HASP. The HASP contains primary emergency response actions for site personnel,
area alarms, implementation of the emergency action plan, and emergency equipment at the task site,
emergency coordinators, emergency response procedures, and spill containment. A copy of the HASP
will be kept in the ETF and 200 West Area control room. Emergency actions are primarily governed by
the HASP.

5.6 Quality Assurance Program
Overall QA for the RD/RA WP will be planned and implemented in accordance wvith 10 CFR 830,
Subpart A, "Quality Assurance Requirements;" (EPA QA/R-5) EPA/240/B3-0l/003, EPA Requiiremnents
fior Qua//tv, Assur~ance Prolect Plans; and SW-846, Test Methods/b.fir Evalualtin~g Solid W~aste:
PhY.'sical/Chelnical Methods, Thir-d Edition, Final Update IV-B. The QA activities Will use a graded
approach based on the potential impact on the environment, safety, health, reliability, and continuity of
operations. The LERE and ETE are peimitted final status treatment, storage, and/or disposal units and the
existing documentation for these facilities mneets these QA requirements.

All prepared SAPs that support the 200-UP- I Groundwater OU IRA will contain a QA project plan,
which will be used to Support the sampling and characterization activities. Other specific activities will
include QA implemnentation, responsibilities and authority, document control, QA records, and audits.
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6 Interim Remedial Action Reporting and Completion

This chapter describes how IRM progress toward achieving the RA~s and complying with requirements
in Ecology, 2009 will be evaluated and documented. The interim action will continue until RAOs have
been achieved or a final action is in place.

6.1 U Plant Vicinity Groundwater Contamination

Ecology, 2009 requires that existing and any new 200-UP-lI Groundwater OU extraction wells be pumped

in accordance with this RD/RA WP until concentrations of both uranium and Tc-99 are less than or equal

to 10 times the MCL for four consecutive quarters. The groundwater extraction well locations are

discussed in Section 3.1.2. The interim ROD management and treatment requirements for the extracted
groundwater are unchanged.

Groundwater extraction will continue at wells 299-W 19-36 and 299-W 19-43 until the concentrations of

uranium and Tc-99 in the U Plant vicinity groundwater are less than or equal to 10 times the MCL for

each of these contaminants (e.g., less than or equal to 300 [ig/L for uranium and less than or equal to

9,000 pCi/L for Tc-99) for four consecutive quarters. The extracted groundwater will be pumped through

existing pipelines from the wells to LERF and then to ETF for treatment. The treated effluent from ETF
will comply with Ecology, 2000 and final delisting (40 CFR 261, Appendix IX, Table 2) requirements.

No additional sampling and analysis of the treated effluent will be performed for the purpose of

implementing Ecology, 2009. The progress toward achieving the RA~s will be documented annually.

6.2 Well 299-W23-19
Ecology, 2009 added the requirement to sample well 299-W23-19 on a quarterly basis for Tc-99. After

sampling, the well will be purged at a minimum of 3,800 L (1,000 gal) until concentrations of Tc-99, only

at well 299-W23-19, are less than or equal to 10 times the MCL (i.e., less than or equal to 9,000 pCi/L)
for four consecutive quarters. Purging of well 299-W23-19 will continue until replacement by WMA
S-SX pump-and-treat operations. The contaminated groundwater will be subject to the same management,
treatment, and disposal requirements as those for extracted groundwater described in Section 6. 1. The

progress toward achieving this RAO will be documented annually.

6.3 Waste Management Area S-SX Vicinity Groundwater Contamination

The two emerging Tc-99 groundwater plumes in the WMA S-SX vicinity will be addressed by installing
two new extraction wells as described in Section 3.3. The extracted groundwater will be pumped through

a new pipeline from the wells to the 200 West Area treatment facility that is being designed to implement

the 200-ZP- 1 Groundwater OU remedy. The conceptual groundwater extraction well locations are
discussed in Section 3.3.2 and the new extraction well locations will be refined as discussed in

Section 3.4.

Groundwater extraction will continue at the new extraction wells until the concentrations of uranium and

Tc-99 measured in the WMA S-SX vicinity groundwater are less than or equal to 10 times the MCL for

each of these contaminants (e.g., less than or equal to 300 Ig/L for uranium and less than or equal to
9,000 pCi/L for Tc-99) for four consecutive quarters. The progress toward achieving the RA~s will be
documented annually.
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7 Cost and Schedule

This chapter provides the cost estimate and project schedule broken down into major phases or

components.

7.1 Cost Summary

A cost estimate for elements of the 200-UP- I Groundwater OU IRMs for the next four years is provided

in Table 7-1. This timeframe includes the upfront planning and design, well drilling and pipeline

construction, startup, and initial operations for the new pump-and-treat system at WMA S-SX, in addition

to continued operation of the existing pump-and-treat system at the U Plant and the quarterly 3,800 L

(1,000-gal) purge of well 299-W23-19. A detailed cost estimate for the entire RA will be prepared once

the design is finalized.

Table 7-I. 200-UP-I Groundwater OU IRM Cost Estimate

FY 2009 FY 2010 FY 2011 FY 2012 Total
WBS ($ in ($ in ($ in ($sin ($ in
Title thousands) thousands) thousands) thousands) thousands)

Remedial Action Design - $0 $170 $0 $0 $170
WMA S-SX Vicinity
Extraction Wells and
Conveyance'

Procure and Construct $0 $0 $1,700 $0 $1,700
WMA S-SX Vicinity
Extraction Wells and
Conveyance b

Start-up and Operational $0 $0 $5 $45 $50
Testing WMA S-SX Vicinity
Extraction System

WMA S-SX Vicinity $0 $0 $0 $100 $100
Pump-and-Treat System
Operations

U Plant Vicinity $93 $93 $93 $93 $372
Pump-and-Treat Operations'

200-UP-i Groundwater OU $100 $100 $100 $100 $400
* Annual Pump-and-Treat

Performance Report

Well 299-W23-19 Quarterly $10 $10 $10 $10 $40
(3,800 L (1,000-gal) Purge

Grand Totald $203 $373 $1,908 $348 $2,832
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Table 7-1. 200-UP-1 Groundwater OU IRM Cost Estimate
FY 2009 FY 2010 FY 2011 FY 2012 Total

WBS ($sin ($Sin ($Sin ($Sin ($ in
Title thousands) thousands) thousands) thousands) thousands)

a. The estimate for design of the WMA S-SX vicinity is assumed to include design support during construction.

b. The estimate for WMA S-SX vicinity extraction wells and conveyance assumes drilling and construction of two
extraction wells with associated mechanical, electrical, and transfer piping from the WMA S-SX vicinity to the
200 West Area treatment facility (assumes 4,270 m [14,000 ft] of utilities). Site support and construction
oversight are included in the estimate. The need for a unit-specific transfer station has not been determined and
transfer station costs are not included in this estimate.

c. U Plant vicinity pump-and-treat operations include the cost of redeveloping the existing wells to improve
pumping rate. The cost for replacement wells has not been determined and is not included in this cost estimate.

d. This cost estimate is a scoping level cost estimate and is not based on detailed design requirements. Scope and
bid contingencies are not included in the cost estimate. The estimate has an expected accuracy of -30/+I50%.

WBS = Work Breakdown Structure

7.2 Schedule
Figure 7-1 illustrates the overall IRM project schedule for the 200-UP- I Groundwater OU activities
described in this RD/RA WP. Operational testing and operation of the WN'A S-SX extraction system- will
be coordinated with operational testing and operation of the 200 West Area treatmient facility and may
require schiedle~ adjustments.
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Al Introduction
Table A- I summarizes the implementation strategy for applicable and appropriate requirements for the
200-UP-lI Groundwater Operable Unit.
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Appendix B

Groundwater Pumping Capture Zone Analysis to Support
Preliminary Well Locations and Pumping Rate Selection
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B31 Introduction
This appendix describes the application of a numerical computer model to estimate groundwater
extraction well capture zones as discussed in the Interim Remedial Design/Remedial Action Work Plan
for the 200-UP- I Groundwater Operable Unit (OU). The capture zone analysis was performed to support
preliminary selection of well locations and identify possible extraction well pumping rates. The model
used for this analysis was originally developed for use in optimization of groundwater extraction and
injection wells in the 200-ZP-1 Groundwater OU, located immediately adjacent to the 200-UP-1
Groundwater OU. This model was selected because it already existed at the time and had been
demonstrated to provide useful illustrations of groundwater extraction well capture zones.

B2 Purpose
The purpose of this appendix is to present the methodology, inputs, and results of numerical simulations
to estimate the extent of groundwater capture zones for groundwater extraction wells under consideration
for interim remedial actions (IRAs) at two locations within the 200-UP- I Groundwater OU. The specific
locations are in the vicinity of the U Plant, where an IRA is currently in operation to remediate plumes of
uranium and technetium-99, and the vicinity of Waste Management Area (WMA) S-SX, where plumes of
technetium-99 exceed action levels identified for interim action.

B3 Methodology
The computer codes MODFLOW (Harbaugh et al., 2000) and MODPATH (Pollack, 1994) were used to
simulate the capture zones of proposed extraction wells. Previous modeling using MODFLOW conducted
for the simulation of the pump-and-treat system for the 200-ZP- 1 Groundwater OU simulated
groundwater movement in the Central Plateau region and the same computational approach was also used
to simulate the proposed extraction wells. The 200-ZP-lI Groundwater OU model incorporates the
unconsolidated units of the Hanford formation and Ringold Formation as the permeable domain with the
underlying basalt treated as an impermeable boundary. The model extends from the basalt areas above the
water table on the north, west, and south to a boundary with an Basting coordinate of approximately
581200 (Figure B-1). This eastern boundary is some 10,000 m (32,800 ft) from the eastern edge of the
200-UP- I Groundwater OU area and thus is quite distant from the 200-UP-lI OU IRA target areas (i.e., U
Plant Vicinity and WMA S-SX vicinity). A generalized head boundary condition is applied along this
eastern edge, simulating the hydraulic connection of this boundary to the Columbia River farther to the
east. The southeast boundary from the eastern edge to the intersection of the basalt area south of the
200-UP-lI Groundwater OU is treated as a no-flow boundary. Along the northern edge, the two gaps in
the basalt areas are treated as specified head boundary conditions. The locations within the 200-UP- 1
Groundwater OU that were simulated for this preliminary design are sufficiently distant from the model
domain boundaries as to not be affected by boundary conditions.
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The hydrostratigraphy of the Central Plateau is simulated with six units in the 200-ZP-lI Groundwater OU
model. These are the highly permneable Hanford formation, Ringold Formiation units E and C, fine-grained
Ringold Formnation unit B, coarse-grained Ringold Formnation units B and D, the Ringold Formation
lower mud unit, and Ringold Formation unit A. Only the Ringold Formation units E and C, the lower
mud, and unit A appear in the model in the northern portion of the 200-UP- I Groundwater OU that
contains the U Plant and WMA S-SX. In this area, the Ringold Formation units E and C are
approximately 60 mn (196 ft) thick and, with respect to the relatively shallow groundwater plumes,
constitute an aquifer separated from the permeable Ringold Fonnation unit A by the relatively low-
permeability Ringold Formation lower mud unit. Inspection of well logs from wells 299-W22-86 and
299-W22-72 indicate the lower 40 mn (131 ft) of the Ringold Formation units E and C is cemented or
partly cemented, further isolating these upper units from the Ringold Formation unit A. This cemented
region is not widespread in the 200-ZP-lI Groundwater OU and separate treatment of this feature is below
the level of detail represented in this model.

Because the 200-ZP-1 Groundwater OU pump-and-treat remedy will influence the hydrology in the
WMA S-SX vicinity, the simulations conducted for the conceptual design of the interim action extraction
wells in the WMA S-SX vicinity assume the current net 1,325 L/min (350-gal/mmn) pumping of the
200-ZP-lI Groundwater OU IRA continues for 3 years. Afterward, the 200-ZP-lI Groundwater OU remedy
is assumed to expand to the planned 3,800-L/min (1,000-gal/mmn) net pumping. Startup of the interim
action extraction wells for the WMA S-SX vicinity is assumed to be concurrent with startup of the
3,800-L/min (1,000-gal/mmn) operation of the 200-ZP-1I Groundwater OU remedy.

The methodology used to estimate groundwater extraction well capture zones applied the following steps:

I. The existing 200-ZP-lI Groundwater OU model was selected for this analysis because it had been
previously constructed using hydrogeologic inform-ation that includes the 200-UP- 1 Groundwater OU
area. The model allows for examination of varying well locations, well configurations, and extraction
rates.

2. The areal extent of target plume areas were identified in plan view using groundwater contaminant
plume maps prepared for the Hanford annual groundwater monitoring report. The target plume areas
are those portions of the identified groundwater plumes where the concentration of selected
contaminants (i.e., total uranium and technetium-99 for the U Plant Vicinity, and technetium-99 for
the WMA S-SX vicinity) exceed the IRA goals of 10 times the established Maximum Contaminant
Level (MCL) for the individual contaminants. These concentration goals are 300 jig/L and 9,000
pCi/L for uranium and technetium-99, respectively.

3. Preliminary extraction well locations were selected for each of the target plume areas. Preliminary
* locations were generally near the downgradient extent of the target plume areas.

4. The plumes were simulated to migrate downgradient from their present locations at the same rate as
groundwater movement in the area. This plume migration was estimated to provide additional basis
for identifying extraction well locations.

5. Preliminary extraction well pumping rates were selected for hypothetical wells. The preliminary
pumping rates ranged from 37.8 L/min (10 gal/mmn) to 189 L/min (50 gal/mmn). The duration of
pumping operation was also selected for each scenario.

6. The model was operated for each selected set of well locations and pumnping rates. The model
generated resultant series of groundwater particle tracks and calculated extent of capture for the
duration of pumping for each well. The U Plant Vicinity analysis was perfonned separately from the
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WMA S-SX Vicinity analysis. Following completion of the numerical simulation, the results were
post-processed to prepare graphic illustrations of the simulation results.

7. The graphic illustrations were subsequently visually inspected to evaluate the apparent capture
efficacy for individual wells. For illustration purposes, the capture zones and hypothetical well
locations were located to indicate the extent of capture relative to the plume(s).

B4 Assumptions and Inputs
The assumptions and inputs used for the extraction well capture zone analysis are described in this
section. Generally assumptions were made at the level of detail of the model domain, and at no smaller
level of detail than the OU level. Inputs were identified for each model scenario run.

B4.1 Assumptions
Simplifying and facilitating assumptions were made to allow application of the existing model to the
200-UP- I Groundwater OU interim action target areas. The following assumptions were applied:

*The hydrogeologic basis of the existing 200-ZP- 1 OU model is sufficiently representative of
conditions within the target areas of the 200-UP- I OU. This assumption is valid, based on the use of
overall 200 West Area hydrogeology to develop the 200-ZP- 1 OU model.

" The pumping rates identified for groundwater extraction wells are within realistically achievable
values for actual well performance. This assumption is valid, based on historical groundwater
pumping operations at the 200-ZP- 1 Groundwater OU IRA, as well as historical pumping at the 200-
UP-i Groundwater OU IRA in the U Plant vicinity. Although the IRA extraction wells currently in
operation at the U Plant vicinity are producing relatively small quantities of water (e.g., on the order
of 18 L/min [5 gal/min]), this appears to be the result of a combination of declining water table and
corresponding decrease in available well screen length, non-optimal pump placement within the
screened interval, and fouling of the well screen associated with long-term pumping operation.

" The aquifer system is currently affected by groundwater extraction in the 200-ZP- 1 Groundwater OU
and this effect will become more pronounced as the ZP- I remedial action is implemented in phases to
increase the overall groundwater extraction rate.

* Existing groundwater plumes were assumed to migrate coincidental with groundwater within the time
frame of the capture zone simulation.

* The results of capture zone analysis calculations are sufficiently accurate to provide a technical basis
for preliminary well location. This assumption is valid, based on the demonstrated performance of the
model in the 200-ZP- 1 OU capture zone analysis.

* As water enters the model grid node containing the extraction well(s), it is assumed to have been
captured.

* No continuing vadose zone source term contributions are assumed.

The assumptions made to support this computational effort are not believed to contribute to substantial
uncertainty in the results.
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B4.2 Inputs
The variable inputs that were modified for each scenario were as follows:

* Number of extraction well(s) operated
* Location of extraction well(s)
* Extraction well pumping rate(s)

* Extraction well operating period

Well screen length for extraction wells was 30 mn (98 ft) below the water table in all scenarios. The values
for specific input variables used in the model scenarios for each scenario at each plume area are
summarized in Table 134-1.

Well pumping rates of 57 L/min (15 gal/min) to 189 L/min (50 gal/min) for wells located in the vicinity
of the WMA SX technetium-99 plume were selected for the simulation. These pumping rates exceed the
pumping rate observed for well 299-W23- 19, however, that well was not designed and constructed as a
groundwater extraction well and is not expected to produce substantial amounts of water. Pumping
activities at other locations nearby (e.g., the IPA extraction wells near the U Plant) have exhibited
substantially higher pumping rates.

Table B4-1. Simulation Variable Values for Groundwater Extraction Well Capture Zone Analysis
for 200-UP-1 Groundwater OU Interim Remedial Actions

Scenario Number of Well Locations Pumping Rates Operating
Wells Period

U Plant Vicinity 2 Existing Wells 299-Wi19-36 and 37.8 L/min (10 gal/min) 2 years
299-Wi 9-43

WMA S-SX Vicinity 2 1 well near downgradient end of 132 L/min (35 gal/mmn) 3 years
Scenario 1 SX Tc-99 Plume 57 Llmin (15 gal/mmn)

1 well near downgradient end of
S Tc-99 Plume

WMA S-SX Vicinity 2 1 well near downgradient end of 170 L/min (45 gal/min) 3 years
Scenario 1 SX Tc-99 Plume 57 L/min (15 gal/min)

1 well near downgradient end of
S Tc-99 Plume

B5 Software Applications
The computer codes MODFLOW (Harbaugh et al., 2000) and MODPATH (Pollack, 1994) were used to
simulate the capture zones of proposed extraction wells. These are both commercial off-the-shelf
computer codes that are currently undergoing qualification for entry into the Hanford Information System
Inventory (HISI).

B6 Results and Conclusions
The capture zone simulation results are presented graphically in Figure B-2 through Figure B-4 and are
discussed in the following subsections. The simulation scenario results were screened to identify those
that resulted in desirable capture of target plume segments. The model is constructed using tOO-rn-square
(320.8-ft square) computational grid nodes. This results in some uncertainty regarding capture behavior
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within about 50 m (164 ft) of any particular pumping well location. In addition, this model grid
configuration does not yield readily detectable capture results from pumping rates less than about

57 L/min (15 gal/min). Historical pumping activities in this area, however, indicate that pumping rates of
57 L/min (15 gal/mmn) or greater will be required to provide acceptable capture.

136.1 U Plant Vicinity Extraction Well Capture Zone Analysis Results
Analysis of extraction well capture in the U Plant vicinity assumes the performnance of the existing

extraction wells can be restored to increased pumping rates. The time period for the simulations in the

U Plant vicinity was identified as two years, assuming the pumping was commenced in 2009 and

continued through 2011. For the U Plant vicinity, the target plume segment is identified as that portion of

the inferred uranium groundwater plume where the total uranium concentration exceeds 300 gig/L. No
monitoring wells in the U Plant vicinity currently exceed the IRA objective of 9,000 pCiIL
technetium-99. The results of the scenario simulation are described as follows.

U Plant Vicinity Scenario assumes the two existing groundwater extraction wells (i.e., wells 299-W 19-3 6
and 299-W 19-43) are redeveloped and pumps reset such that pumping rates in those wells can be
increased to 37.8 L/min (10 gal/mmn) for each well for a total of 75.7 L/min (20 gal/mmn). The results of

this scenario simulation are shown in Figure B-2. This extraction scenario provides capture of the east
(i.e., downgradient) portion of the target plume. Some uncertainty exists regarding capture of the

upgradient portion of the target plume; however, this scenario provides hydraulic containment of the
plume and remediation of the downgradient portion of the plume until a final remedy for 200-UP-i
Groundwater OU is defined and implemented.

Based on evaluation of the simulation scenario results for the U Plant vicinity groundwater extraction, the
recommended approach is to redevelop the existing extraction wells, reset the pumps, and attempt to
increase the combined pumping rate from those two wells to 75.7 to 132 L/min (20 to 35 gal/min). This
would result in short-term capture of the downgradient portion of the target plume and provide hydraulic

control of the same plume segment. This would provide effective IRA response in the short term until the
final remedial action for 200-UP- 1 Groundwater OU is identified. Use of the existing groundwater
extraction wells would be the most cost-effective alternative for this location. In the event the existing
wells cannot be restored to at least 3 7.8 L/min (10 gal/mmn) from each well, installation of a new well
should be evaluated in greater detail.

136.2 WMA S-SX Vicinity Extraction Well Capture Zone Analysis Results
Analysis of extraction well capture in the WMA S-SX vicinity utilized assumptions of installing new
groundwater extraction wells to capture the discrete plumes of elevated technetium-99 concentration in
the vicinity of the S and SX tank farms. The time period for the simulations in the WMA S-SX vicinity
was 3 years for all scenarios, assuming the pumping started in 2011 and continued through 2013. For the

WMA S-SX vicinity, the target plume segment is identified as that portion of the inferred technetium-99
groundwater plume where the concentration exceeds 9,000 pCiIL. No monitoring wells in the U Plant
vicinity currently exceed the IRA objective of 300 g~g/L uranium. In both of these simulations, the time
period for operation coincides with expansion of the 200-ZP- 1 Groundwater OU final remedial action.
This causes noticeable inflection in the groundwater flow direction toward the north-northeast. The results
of these scenario simulations are described below.
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Figure B-2. U Plant Vicinity Groundwater Extraction Scenario 1
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WMA S-SX Vicinity Scenario 1 assumes two new groundwater extraction wells are constructed, one
located to the east side of the SX tank farm portion of WM S-SX and one to the east side of the S tank
farm portion of WMA S-.SX. These wells were assumed to be operated at pumping rates of 132 L/min
(35 gal/min) and 57 L/min (15 gal/min) for the southern and northern wells, respectively. This scenario
provides a total extraction rate of 189 L/mmn (50 gal/min). The results of this scenario simulation are shown
in Figure B-3. This extraction scenario provides capture of the northern plume segment in the short term and
provides interception of the downgradient portion of the southern plume segment. Some uncertainty exists
regarding capture of the upgradient portion of the target plume over a longer period of time.

WMA S-SX Vicinity Scenario 2 assumes two new groundwater extraction wells are constructed, one
located to the east side of the SX tank farm portion of WNvIA S-SX and one to the east side of the S tank
farm portion of WMA S-SX. These wells were assumed to be operated at pumping rates of 170 L/min
(45 gal/mmn) and 57 L/min (15 gal/mmn) for the southern and northern wells, respectively. This scenario
provid 'es a total extraction rate of 227 L/min (60 gal/min). The results of this scenario simulation arc
shown in Figure B-4. This extraction scenario provides capture of the northern plume segment in the short
term and provides interception of the downgradient portion of the southern plume segment. This scenario
also provides increased confidence in capture of the upgradient portion of the target plume over a longer
period of time. This extraction scenario provides capture of the northern plume segment in the short term
and also intercepts the southern plume segment in the simulation time period and would capture the
southern plume segment over a longer period of operation.

Based on evaluation of the simulation scenario results for the WM S-SX vicinity groundwater
extraction, the recommended approach is to install two extraction wells as described in the simulation
scenarios and operate the wells at pumping rates between 132 and 170 L/min (35 gal/mn to 45 gal/mmn)
in the southern plume segment and 5 7 L/min (15 gal/mmn) in the northern plume segment. This would
result in short-term capture of the downgradient portion of the target plume segments and provide
hydraulic control of the same plume segments. This would provide effective IRA response in the short
term until the final remedial action for 200-UP- I Groundwater OU is identified. The target combined
pumping rate would range from 189 to 227 L/min (50 to 60 gal/mmn).

B36.3 Uncertainties in Simulation Results
The simulations described in the preceding sections are subject to some uncertainty related to the
following conditions:

1. The model grid cell size (i.e., 100-in square [328-ft square]) is relatively large compared to the size of
the target plume areas, so there is low resolution in the exact location of the hypothetical extraction
wells relative to the target plume areas.

2. The conceptual extraction well performance does not address the differences between the local
hydrostratigraphy in the WMvA S-SX vicinity and the 200-ZP-lI Groundwater OU model, specifically
related to the apparent cementation of deeper Ringold Formation sediments that are present in the
WMvA S-SX vicinity. Cementation would reduce the hydraulic conductivity in a portion of the
formation that will be expected to increase the radius of apparent capture for a given well configuration
and pumping rate. The impact of this uncertainty is expected to be relatively small because the target
contamination in the areas addressed under this IRA is found in the upper portion of the aquifer.

The conceptual extraction well locations should be refined during the remedial design by using a numerical
model with a finer grid resolution in the target plume area. This refined numerical model will allow better
representation of the local hydrostratigraphy, optimal pumping locations, and reduce the uncertainty in the
conceptual well results that arise from the 100-in square (328-ft square) grid dimensions.
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