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EXECUTIVESUMMARY

Groundwater protection is a national priority that is promulgated tn a
variety of environmental regulations at local, state, and federal levels. To

. effectively coordinate and ensure compliance with app)icable regulations, the
U.S. Department of Energy has issued DOEOrder 5400.1" (now under revision)
that requires all U.S. Departmentof Energy facilities to prepare separate
groundwater protection programdescriptions and plans. This document

" describes the GroundwaterProtection ManagementProgramfor the Hanford Site
located in the state of Washington.

DOEOrder 5400.1 specifies that the GroundwaterProtection Management
Programcovers the following general topical areas: (1) documentationof the
groundwater regime, (2) design and implementation of a groundwater monitoring
programto support resource managementand complywith applicable laws and
regulations, (3) a managementprogramfor groundwaterprotection and
remediation, (4) a summaryand identification of areas that may be
contaminatedwith hazardouswaste, (5) strategies for controlling these
sources, (6) a remedial action program, and (7) decontamination and
decommissioningand related remedial action requirements.

Manyof the aboveelements are covered by existing programs at the
Hanford Site; thus, one of the primary purposesof this documentis to provide
a framework for coordination of existing groundwater protection activities.
Additionally, it describes how information needsare identified and can be
incorporated into existing or proposednewprograms. The Groundwater
Protection ManagementProgramprovides the general scope, philosophy, and
strategies for groundwater protectionmanagement at the Hanford Site. Subtier
documentsprovide the detailed plans for implementing groundwater-related
activities and programs. Related schedule andbudget information are provided
in the 5-year plan for environmental restoration andwaste managementat the
Hanford Site.

The basic groundwater protection strategy for the Hanford Site involves
long- and near-term actions. Near-term actions include gradual elimination of
liquid waste disposal (to ground) with a target date of 1995. Long-term
protection will be accomplishedby removal, stabilization, and/or treatment of
stored waste andwaste released to the ground, and use of engineered barriers
to restrictinfiltrationover disposalsites. Institutionalcontrolwill also
be usedto allowattenuationof existingcontaminantplumes. Theseactions
are ngw partof the formalHartfordFederalFacilityAgreementand Consent

. Order"(Tri-PartyAgreement)involvingtheWashingtonStateDepartmentof
Ecology,the U.S. Departmentof Energy,and the U.S.EnvironmentalProtection
Agency.

IDOE,1988,GeneralEnvironmentalProtectionProgram,DOE Order5400.1,
U.S.Departmentof Energy,Washington,D.C.

2Ecology, EPA, and DOE, 1989, Hanford Federal Facility Agreement and
Consent Order, WashingtonState Departmentof Ecology, U.S. Environmental
Protection Agency, and U.S. Departmentof Energy, Washington, D.C.
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1.0 INTRODUCTION

This Groundwater Protection ManagementProgram (GPMP) for the Hanford
Site fulfills U.S. Department of Energy (DOE) environmental planning
requirements outlined in DOEOrder 5400.1, General Environmental Protection

" Program (DOE 1988, p. III-2 and presently under revision). The relationship
of the GPMPto other environmental planning documents for the Hanford Site is
illustrated in Figure 1-1. Responsibility for Implementing DOE's groundwater

- protection policies is shared by DOE-iteadquarters and the DOE, Richland
Operations Office (RL) with its contractors. Many of the required activities
are already included under DOE's general environmental protection policy and
orders to satisfy legally applicable requirements. The primary focus of this
document is on development of a framework for coordination of existing
groundwater protection programs and activities, and on the process for
identifying and correcting program deficiencies.

1.1 REGULATORY_EQUIREMENTS

A number of existing state and federal environmental regulations include
requirements that lead to, or explicitly require groundwater-related plans and
programs. Thus, to a large extent, a program that satisfies the above need
will be an integration of existing DOE/contractor plans, policies, and
procedures that are responsive to: the Washington State Department of Ecology
(Ecology) regulations, the U.S. Environmental Protection Agency (EPA)
regulations, the state of Washington compliance orders, Consent Orders between
Ecology and EPA, and the Comprehensive Environmental Response, Compensation,
and Liability Act of 1980 (CERCLA)-related DOEorders. A summaryof federal
regulatory requirements related to groundwater protection are shown in
Table 1-1. In addition, the Hanfor_t Federal Facility Agreement and Consent
Order (Ecology et al. 1989) (Tri-Party Agreement) involving EPA, Ecology, and
DOE identifies timetables for waste cleanup, which specifies that the
groundwater protection provisions of Washington Administrative Code
(WAC) 173-303, "Dangerous Waste Regulations," apply to the Hanford Site.

1.2 U.S. DEPARTMENTOF ENERGYREQUIREMENTS

DOE Order 5400.1 (DOE 1988) specifiesseven general program elements that
must be included in a site GPMP. The relationshipbetweenthese program
element requirementsand existingHanford Site environmentaldocumentationis
illustratedin Figure I-2. The matrix diagram shows the program element,
correspondingdocumentationwhere the subject is addressed,and/or the section
number in the GPMP where the subjectis discussed. Areas of deficiency or
need for additionalinformationare identifiedin the diagram.

w
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FigureI-2. Correlationof ExistingPrograms,Plans,and Information
withProgram Element Requirements in DOEOrder 5400.1 (DOE1988).

Requirements Programs and Pierre Information Sources
,, ,ll i

l .
, |

Documentation of
Groundwtter Regime Yes 5.1, 5.3,5.4

,,,

Groundwater Monitoring
Program for Regulatory • • • • Yes 5.1
Compliance/Resource Mgmt.

Management Program for
Groundwater Protection • • • Yes All
and Remedlatlon

Summery of Hazardous
Waste Sites • • • • No

,,,

Strategies for Controlling
Hazardous Waste Sites • • Yes 6.0

! Remedial Action Program • No

,,,,,,

D & D/Remedlatlon • 7.0

H9210005.3
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1.3 PLANNIN6DOCUIIENTS

As shown in Figure I-I, the GPMP ,_ supportedby four major areas of
planning documentation: The Resource Conservationand RecoveryAct of 1976
(RCRA) groundwatermonitoringproject plans, the CorrectiveAction Work Plans,
the Characterizationand TechnologyDevelopmentPlans, and the Underground

" Storage Tank ImplementationPlan.
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2.0 GROUNDWATER/RESOURCER_AGEICENTPHILOSOPHY
ANDGENERALINFORMATIONNEEDS

Several state and federal regulationsrequiregroundwaterprotection
activities,each with a differentoverallobjective. Common to all, however,
is the fundamentalneed to understandthe hydrogeologicsystem and the dynamic

" processes involved. Accordingly,the GPMP is based on the belief that a
common approachor process should be used regardlessof the specific
groundwater-relatedregulationor requirement. This process is illustratedin

- Figure 2-I showingthe relationshipbetween site mission, regulations,
groundwaterprotectionstrategy,geotechnicalinformationneeds
(characterization,modeling,and monitoring),and correctiveaction or
remediation.

Acquisitionof geotechnicalinformationis the central focus of
groundwatermanagement. Groundwatermanagementat the Hanford Site involves
the various activitiesshown in Figure2-2. Acquisitionof basic
hydrogeologicand related informationas well as contaminantmonitoring
results is needed for an understandingof the regulatedsystem. Thus,
regardlessof whether CERCLA activities,RCRA activities,state-implemented
programs,or operationalactivitiesare being addressed,the same general
informationbase is needed, as well as a common process for acquiring it.
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Figure 2-1. Relationship Between Groundwater Protection Regulatory
Requirements and Groundwater Management and Compliance Activities.
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Figure 2-2. Groundwater Management Activities and Interrelationships.
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3.0 6ENERALPROGRAMOBJECTIVES

Within the general objectiveto ensure adequateenvironmentalprotection
at all DOE facilities,site-specificobjectivesfor groundwaterprotectionat
the Hanford Site includethe following"

• Protect the suprabasalt(or unconfined)aquiferfrom further
contamination

• Evaluateupper confined aquifersfor existing contaminationand
potentialpathwaysand interconnectivitywith unconfinedaquifer

• Manage groundwater(rechargeand withdrawal)to minimize adverse
impactsof existingcontamination

• Assess constraintson offsitemigrationof contaminants

• Ensure compliancewith applicablestate of Washington regulations
(and federalstatutes by reference)

• Determinevadose zone monitoringneeds

• Periodicallyreview monitoringprogramsto ensure cost-effectiveuse
of resources (e.g., implementprovisionsof WAC 173-303-645(b)for
"tailoring"monitoringprogram to site-specificconditions)

• Establishprocessfor identifyinginformationneeds.
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4.0 GROUNDWATERPROTECTIONSTRATEGY

Groundwater protection involves general, DOE-wide as well as site-
specific policy and strategy elements. The general strategy elements are

. described below. Ecology and Hanford Site (DOEand contractor) policy and
standards focus on near-term controls and remediation or corrective action
during the period of "institutional control." Long-term protection guidelines
and strategy, emphasizing engineered barriers or physical controls, as

" distinct from actionsduring the institutionalcontrolperiod, are also
described.

4.1 GENERALPOLICYANDSTRATEGY

Preventionof groundwatercontaminationis eminentlypreferableto
remediation. However, contaminationthat has already occurred as a result of
past defense-productionactivitiesmust be addressed. Thus, the DOE general
policy is to preventfurthergroundwaterdegradationand to clean up existing
contaminationconsistentwith currentor potentialusefulness. Primary
reliance will be on physical rather than institutionalcontrol for long-term
protection.

To accomplishthe above objectives,a general strategy that combines
source control/eliminationwith remediationis required. Specific elements of
the general DOE strategy from DOE Order 5400.1 (DOE 1988) are listed below.

• Comply with all legallyapplicablewaste management and groundwater
protectionrequirements.

• Voluntarilyconform to the EPA's groundwaterprotection strategyand
implementationguidance.

• Systematicallyreview and practice source control to ensure that
contaminantreleasesare as low as reasonablyachievable.

• Cooperatewith federal and state authoritiesto promote speedy
implementationof RCRA and CERCLA/SuperfundAmendments and
ReauthorizationAct of 1986 (SARA).

• Inform and cooperatewith the public on groundwaterquality issues.

• EstablishDOE groundwaterprotectionstandardsfor new facilities
and remedial actions.

. • Perform and periodicallyrevise groundwaterprotectionplans for
major facilities.

Site-specificstrategyelements to accommodatethe unique nature of the
Hanford Site operations includethe following.

• Manage (treat)waste and effluentsto minimize or eliminatereleases
to groundwater.
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• Establish design criteria for early warning, vadose zone monitoring
programs, and conduct appropriate groundwater monitoring programs.

• Control artificial recharge and groundwater withdrawals to mintmize
movement of contaminant plumes.

e

• Manage soil and vegetative cover to minimize Infiltration of direct
precipitation over waste sites.

• Provide for acquisition of technical data (aqutfer and vadose zone
propertiesand groundwaterquality).

• Provide centralizeddata storageand retrieval.

• Use performanceassessment/engineeredbarriers for risk-based,
long-termgroundwaterprotection(In-placestabilizationoptions).

Some of the above strategy elementsare partiallycoveredby existing
programswithin either WestinghouseHanfordCompany (WHC) or Pacific Northwest
Laboratory (PNL) programs in supportof RL directives.

4.1.1 6roundwater Protection/Cleanup Standards

4.1.1.1 Remedtal Action. Groundwater protection standards for the Hanford
Site are based on a policy of nondegradation of groundwater, as defined by the
state of Washington groundwater regulations and EPAguidelines. Foremost
amongremediation and related regulations are the groundwater cleanup
standards of "Model Toxics Control Act-Cleanup," WAC173-340-720, and the
associated statistical guidance (Ecology 1992). Additional WACsaffecting
groundwater remediation and protection are discussed in Section 4.2. The
policy of nondegradation prohibits additional or incremental increase in
contaminant levels in groundwater, and requires restoration of contaminated
groundwater to drinking water standards, "background" levels, or negotiated
alternative concentration limits (ACL). Restoration may be preempted if it
can be demonstrated that imposed standards would not be exceeded in
groundwater during the postclosure period as a result of contaminant
interception/attenuation in the vadose zone.

In addition, the proposed revision of 40 Code of Federal Regulations
(CFR) 191 and 40 CFR 193 considers the drinking water standard as a primary
design performance standard. If engineered barriers are used as part of the
cleanup/closurestrategy,they must be designed so as to controlwaste release
rates such that the drinkingwater standard is not exceeded in groundwater.

4.1.1.2 Potentlal Impact. As indicatedpreviously,the EPA rule governing
high-levelwaste (HLW) and transuranic(TRU) waste disposal is under revision
and is expected to includea groundwaterprotectionstandard.

The remandedrule requiredthat disposal systemsfor HLW and TRU waste
not cause potentialexposuresabove 4 mrem/yr (drinkingwater pathway only)
for special sources of groundwater,or 25 mrem/yr (all pathways)for
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significantsourcesof groundwaterfor a period of I,O00 years outsideof the
controlledarea (up to 5 km beyond the waste area). Waste previouslydisposed
of was excluded.

Waste types potentiallysubjectto the remanded rule includeddouble-
shell tanks (DST),single-shelltanks (SST), and retrievablystored TRU waste.

. Of these, only SST waste might be disposedof in place (decisiondeferred
subjectto furtheranalysis and development). Stored TRU waste and the HLW
portionof DST waste are to be disposedof offsite. Pro-1970 unsegregated

. waste and TRU-contaminatedsoil are excluded as "previouslydisposed of."
Appendix R of the defensewaste EnvironmentalImpactStatement (EIS)
(DOE 1987) shows that for SST waste, the exposure limits might be exceeded,
but not for severalthousand years. Thus, it is expected that the remanded
rule will have little impact beyond the need for the same additionaldata,
model development,and documentationas that requiredto support additional
decisionsand actions under the NationalEnvironmentalPolicy Act of 1969
(NEPA),RCRA, and/or CERCLA.

In connectionwith the draft 40 CFR 193, it has been suggestedthat the
intentionof the EPA is to apply the 4-mrem/yr limit as total (including
backgroundand existing plumes)rather than as an incrementattributableonly
to disposal actions under the rule. The limit would become "no additional
radioactivity"for areas already above the 4-mrem/yrgroundwaterlimit. This
would forbid disposal in such areas because it is not possible to prove "zero"
addition with high confidencefor severalmillennia. There are some areas on
the HanfordSite where the unconfinedaquifer is contaminatedabove the
4-mrem/yrlimit. This could lead to a prohibitionon in-place disposal of SST
waste, even if all other conditionswere met. However, models of
contaminationplume migrationmay demonstratethat plumes are separatedin
space and/or time, thus averting exceedanceof standards.

One importantpoint regardinglong-termplanning and informationneeds
for groundwaterprotectionis that barrierdesign and performancevalidation
may be unnecessaryif clean closure is required to enforce the nondegradation
groundwaterrule. That is, if the contaminatedsoil is removedto background
levels or other appropriatecleanup standards,then the need for complex
barriersto restrict infiltrationbecomesunnecessaryand clean closure
technology should be emphasizedrather than surfacebarriers.

4.1.1.3 Remedial Period. The general DOE-Headquartersguidance is that
remedialactions should be completedas rapidlyas possible but within
100 years. This impliesan institutionalcontrol period of 100 years during
which contaminationwithin a large portion of the unconfinedaquiferwould be
attenuatedbecauseof dispersionand transportto the river. The Hanford Site
proposesto use the institutionalcontrolprovisionand control of access to
the uppermostaquifer as part of its groundwaterprotectionand remediation

_ strategy.

4.1.1.4 Point of Compllance. Compliancepoints specify the locationsat
which compliancewith groundwatercontaminationstandards is enforced. The
compliancepoint works in concertwith standards;"compliancepoint" relates
to the extent of the protectedenvironment;"standards"refer to the level of
protection. Compliancepoints may be useful as part of the specificationsfor
the design of new facilities(at least where complete containmentof
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contaminants is not reasonably achievable). Monitoring is conducted at the
compliance point to demonstrate _ompliance and to help provide early warning
of any groundwater contamination.

Regulatory agencies have established different compliance point
conventions in different rulemakings (e.g., 40 CFR264, 40 CFR61). Some
conventions permit a horizontal and vertical "buffer zone" between a
contaminant source, such as a waste disposal area, and the compliance point.
In effect, this incorporates the absorbing and diluting properties of adjacent
earth and groundwater as part of the disposal system. The RCRAconvention is
most restrictive, however, and virtually forbids buffer zones. The RCRA
regulations provide an almost equivalent feature (i.e., an alternate
concentration limit) only as a site-specific variance, where a contaminant
release "...will not pose a substantial present or potential hazard..."

The DOE's policy is to conform to such established conventions as they
apply to its operations and facilities. WhenDOEhas the discretion, it will
choose compliance points as close to the contaminant source as is reasonably
achievable, but not outside the boundaries of its facilities.

4.1.2 Variances

Most environmental standards include provisions for "tailoring"
regulations to site-specific hydrogeologic conditions. This is especially
important at the Hanford Site where recharge is low because of the arid
climate and the distance to groundwater is great beneath a major portion of
the area in which waste sites are located. For example, there is little to be
gained by installing groundwater monitoring wells in areas where past
experience (Routson and Johnson 1988) and performance assessment demonstrates
long travel times to groundwater (>50 years). In these locations, vadose zone
and/or ]eachate collection monitoring are more relevant as an "early warning"
monitoring system for groundwater protection. Reliance on groundwater
monitoring in these cases is potentially misleading because a slow-moving
]eachate would not be detected until the entire vadose zone beneath a waste
site is contaminated.

Other special cases at the Hanford Site involve potentially rapid removal
of existing groundwater contamination by natural flushing processes,
especially for waste sites located near the Columbia River. Similarly,
existing contaminant plumes in highly transmissive sands and gravels
downgradient from the 200 East Area will attenuate within the institutional
control period because of natural dispersion and transport processes.
Allowance for such processes will be considered part of the remedial action
strategy.

The site-specifichydrogeologyand waste form or disposal conditionsmust
be analyzed in a systematicmanner before reaching a decision on an
appropriatesubsurfacemonitoringsystem for each waste site. If these
analyses are in conflictwith regulatoryinterpretations,they will be
resolved by negotiationwith EPA and Ecologyin accordancewith procedures
establishedin the Tri-PartyAgreement. Such requestsfor deviation from
prescriptiveregulatoryrequirementsmust be supportedwith performance
assessmentsand alternativesubsurfacemonitoringplans.
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4.1! STATEOF WASHINGTONGROUNDWATERREGULATIONS

Since the last version of this document was produced, the state has
finalized several new WACs, or revised versions thereof, regulating
groundwater quality and quantity. Additional new codes are in various stages
of formulation or review. These regulations and their implications for

. groundwater managementare summarized in Table 4-1.

Ecology administers most of the new codes that affect the managementand
protection of the state's groundwater. These tnclude MAC 173-200, "Water

" Quality Standards for Ground Maters for the State of Washington," MAC173-360,
"Underground Storage Tank Regulations," and WAC173-340, "Mode] Toxtcs Control
Act-Cleanup." Also, tn accordance with Trt-Party Agreement Milestone M-17-13,
WAC173-240, "Submission of Plans and Reports for Construction of Wastewater
Facilities," and WAC173-216, "State Waste Discharge Permit Program," sites
receiving liquid effluents must be assessed for impact on groundwater quality
and satisfy the appropriate permitting requirements. Although the Hanford
Stte Solid Waste Landfill is managedunder the RCRAprogram, actual
requirements for groundwater monitoring for this factlity are governed by
WAC173-304, "Minimum Functional Standards for Solid Waste Handling."

Rules add_essing hydraulic continuity between surface water and
groundwater are undergoing formulation and public review under the Hirection
of Ecology, Mater Resources Program. Although hydraulic continu';%
regulations will focus on degree of exchange of quantitiesof surface water
and groundwater, quality impairment will also be addressed as provided in the
empowering laws (Revised Code of Washington [RCW]), Including "Mater Resources
Act of 1971" (RCW90.54) and "Regulation of Public Ground Waters" (RCWg0.44).
Water resources laws also authorize other potentially pertinent administrative
codes, such as WAC173-154, "Protection of Upper Aquifer Zones," and
WAC173-160, "Minimum Standards for Construction and Maintenance of Wells."

The federalEndangeredSpeciesAct of 1973 has recentlytriggeredthe
implementationof state emergencyrules protectingsalmonidson the main ste_s
of the Columbia River and Snake River (WAC 173-563and WAC 173-564). Ecology
has suspendedthe issuanceof surfacewater rights/permitson these rivers,
and any groundwateradjudgedto be in hydrauliccontinuitywith the rivers.

Mostly as a result of the "GrowthManagementAct" (Departmentof
CommunityDevelopment1990),other WashingtonState agencieshave recently or
will soon implementrules directlyor peripherallyaffectingstatewide
groundwatermanagement. The WashingtonState Departmentof Health has assumed
the role of lead agency for administeringthe WashingtonState Wellhead
ProtectionProgram (WHPP);no specific administrativecode yet exists. For
now, other state and local agencieswlll have "source-speciflc"jurisdictions
over the implementationof the WHPP and regulationof sources of potential
contaminationto wells (e.g.,Ecology has regulatoryresponsibilityfor

" undergroundstorage tanks and dangerouswaste generators). The Washington
State Departmentof CommunityDevelopmentadministersWAC 365-190, "Minimum
Guidelinesto Classify Agriculture,Forest,Mineral Lands, and Critical
Areas." These guidelinescontain provisionsfor protectionof "aquifer
rechargeareas" (under a general headingof "CriticalAreas").

4-5



DOE/RL-8g-12 Rev. I

Table 4-1. WashingtonState Groundwater-Related Regulations.
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4.3 GROUNDWATERISSUES

The Tri-PartyAgreementdefineda cleanup schedule for hazardouswaste at
the Hanford Site (Ecologyet al. 1989). The groundwaterprotection/monitoring

t,,,.Tri-PartyAgreementmust be technicallydefensibleand notaspects of _o
. simply "pr_scriptive"(see Section4.1.2). For example, in many cases

groundwatermonitoringwells may not be the most effectiveapproach for
assessingpotentialgroundwatercontaminationand may not providethe desired

. or expected early warning system envisionedby the regulatoryrequirements
(WAC 173-303-645,"ReleasesFrom Solid Waste ManagementUnits"). In many
cases at the HartfordSite, only a vadose monitoringsystem will provide this
type of information. Thus, a systematicapproach is needed to design the most
appropriatesubsurfacemonitoring facilities(e.g.,use of performance
assessmentmodels of waste sites).

Near-termemphasis is on: (I) characterizingthe occurrenceand
distributionof existing vadose zone and groundwatercontaminantsand on
defining the groundwaterflow system,and (2) determiningif a vadose zone
monitoringsystem would better serve the need of compliancepoint monitoring
and groundwaterprotection.

4.4 GROUNDWATERPROTECTIONANDMONITORING

Effluentmonitoring is used to determinethe characterof waters
dischargedto the ground. Groundwatermonitoringprograms are institutedto
verify compliancewith regulationsand orders and to track past contaminant
releases that may requireremediationthroughthe CERCLA process. Results of
these activitiesare publishedannually in effluent and groundwatermonitoring
reports.

Groundwatermonitoring is the key activity for ensuring adequacyof
groundwaterprotectionmeasures and strategies. The basic strategy for "near-
term" groundwaterprotectionat the HanfordSite is summarizedas follows.

• Reduce or eliminatecontaminantsin liquid effluent to limit
releases to drinkingwater standards.

• Allowancefor radioactivedecay during the period of "institutional
control."

• Remediationand/or attenuationto meet drinkingwater standards(or
ACLs) at the end of the period of institutionalcontrol (assumedto
be the year 2150).

_ This strategy is illustratedin Figure 4-I. The bell-shapeddistribution
of hypotheticalcontaminantsrepresentsthe centerlineconcentration(s)of a
plume moving toward the Columbia River during the institutionalcontrol
period. The objectiveconcentration(horizontaldashed line indicatingeither
the maximum contaminantlevel or drinkingwater standard) is shown for
reference. The portion of the plume that requires remediationis shown as the
shaded area of the initial (1988)concentration-distancedistributioncurve.
The dashed bell-shapedcurve at the dischargeboundary (ColumbiaRiver)
illustratespossiblecontaminantattenuationcaused by dispersion and/or
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Ftgure 4-1. Proposed Hanford Stte Groundwater
Protection and Remedtatton Strategy.
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radioactive decay. Thus, depending on the nature and concentration of the
contaminant, remediation in the near term to reduce contaminant levels to
either drinkingwater standardsor a negotiatedACL will take advantageof
decay and dilution to ensure compliancewith CERCLA requirements.

4.5 LONG-TEM PROTECTION6UIDELINES

Many constituents that have been disposed (or leaked) into the vadose
zone from past Hanford Site operations will remain indefinitely because they
are either chemically stable or have a very long half-life. Because stability
of humaninstitutions cannot be predicted, institutional control is
unacceptable for long-term protection. Thus, DOE's policy is to rely
primarily on physical control methods (or source removal) for long-term
groundwaterprotection. Institutionalcontrolswill be limitedto IO0 years
as discussedpreviously. Both risk and control (or performance)assessments
will be used to projectlong-termperformanceof disposalmethods. The
projectionperiod used will be at least I,O00 years.

Engineeredbarrierdesignswill be used with other technologies
(e.g.,hydrauliccontrolof contaminantplumes)to maintain contaminant
concentrationsin groundwaterat less than drinkingwater standardsduring the
projectionperiod. For radionuclides,the design performancestandardmay be
based on a dose rate (drinkingwater pathway)standard of 4 mrem/yr from all
sources (see Section4.1.2). For nonradioactivecontaminants,state-imposed
drinking water standardsor ACts will be design performancecriteria.
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Demonstration of compliance with the above requirements will be based on
performance assessmentsthat require realistic predictive models and
assignmentor determination of input parameters such as net infiltration rate,
climatic changes (precipitation), and sorptive properties of soils and
sediments. These factors are part of the ongoing Hanford Site performance
assessmentand barrier developmentprograms.

i -

i
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5.0 GROUNDWATERPROGRAMS

This section describes (1) existing groundwater protection, management,
and related monitoring programs; (2) associated hydrogeologic characterization

. needs/guidelines;and (3) a strategy and policy for integratingthe various
groundwatermonitoring and management activitiesat the Hanford Site.

" 5.1 GROUNDWATERSURVEILLANCEANDMONITORINGPROGRAMS

Groundwatermonitoring,consistingof chemicalconstituentanalyses and
water level measurements,is a key element of any groundwaterprotection
program. At the Hanford Site, this currentlyinvolves (1) sitewide
surveillanceto track contaminantplume movement from past disposal
operations,(2) complianceor operationalmonitoringof active liquid waste
disposal sites, (3) permit-relatedmonitoringfor RCRA-regulatedfacilities,
(4) CERCLA-relatedremedial investigationstudies, (5) WashingtonState
216 Permitmonitoring,and (6) Washingtonundergroundstoragetank (UST)
monitoring.

PNL is responsiblefor the sitewidegroundwatersurveillance(monitoring)
program at the Hanford Site. This programprovides an integratedassessment
of the impact of site operationson the groundwatersystem. Assessment is
performed independentlyof programs administeredby the site operating
contractor. The need for an independentassessmentof groundwaterquality on
the site will remain throughoutthe period of cleanup activitiesand during
the postclosuremonitoringphase.

WHC has responsibilityfor operational,RCRA, CERCLA,216 Permit, and
UST groundwaterprograms. Operationalmonitoringprimarilyassesses the
performanceof liquid waste disposal systems (soil column) for which
monitoringwells were located immediatelyadjacent to the facility. In the
future these programswill shift to an independentassessmentand reportingof
data acquired for RCRA and CERCLA programs. This will occur as operational
monitoringactivitiesdiminish in responseto cleanupmilestones and schedules
for eliminationof soil column disposal of liquid waste streams. As CERCLA
characterizationproceeds,some wells no longerneeded for that programmay
become designatedto the operationalprogram. This changing relationshipis
illustratedin Figure 5-I. These phases representa natural evolutionof
compliancemonitoring,discovery,characterization,remediation(or corrective
action), and cleanup verification. The transitionamong these phases will
require aggressivecoordinationamong the various organizationsand programs
over the next 30 years until final cleanupand closure of Hanford Site waste
sites.

5.1.1 Program Strategy

Battelle-Northwest,the operatorof PNL for the DOE, is responsiblefor
environmentaloversightof the HanfordSite operations. The plan for
conductinggroundwaterenvironmentalsurveillanceon the Hanford Site has been
developedby Battelle-Northwestand is summarizedin the followingparagraphs.
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Environmental surveillance ts conducted to monitor any effects of DOE
activities upon the environmental and natural resources at the Hanford Site
and adjoining areas. DOEOrder 5400.1 (DOE 1988) requires an environmental
surveillance screening program be undertaken at DOEsites to determine the
need for a permanent surveillance system. The environmental surveillance
program is designed to satisfy the following program objectives.

e

• Verify compliance with applicable environmental laws and
regul at ions.

• Verify compliance with environmental commitmentsmade in EISs,
environmental assessments, safety analysis reports, or other
official DOEdocuments.

• Characterize and define trends in the physical, chemical, and
biological condition of environmental media.

• Establish baselines of environmental quality.

• Provide a continuing assessment of pollution abatement programs.

• Identify and quantify new or existing environmental quality
problems.

The strategy for the environmental surveillance program is as follows.

• Review applicable environmental laws, regulations, and DOEorders to
determine program requirements.

• Conduct a groundwater sampling, analysis, and interpretation program
that will meet environmental surveillance requirements.

• Review groundwater monitoring programs conducted to meet other
monitoring needs (e.g., operational monitoring, monitoring for
compliance with RCRAand CERCLAregulations) on the Hanford Site and
in the surrounding area.

• Identify additional data collection and analysis needed to meet
environmental surveillance requirements.

Use of data gathered by other programs will allow the environmental
surveillance program to meet the requirements set forth in the DOEorders in a
cost-effective way.

At the present time, approximately 800 monitoring wells on the Hanford
Site are used to assess the impact of specific facilities and to track the
movement of contaminant plumes from past disposal practices. Many of the
wells used in this assessment are selected from the operational monitoring
networks to define sitewide distribution patterns of chemical and radiological
contaminants.
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5.1.2 RCRA8roundwater Monitoring

The RCRAgroundwater monitoring program currently involves site-specific
monitoring and/or well Installation at 20 facilities (Including the Hanford
Site Solid Waste Landfill). Over 250 new RCRA-compltant monitoring wells have
been installed for this purpose since 1987. Groundwater monitoring networks
for several additional facilities have been prtortttzed and scheduled in the
overall plan for meeting RCRApermitting needs at the Hanford Site. This plan
has been incorporated in the Trt-Party Agreement action plan schedule. A Key
issue for the groundwater monitoring portion involves distinguishing past-
practice, multiple-source contaminant plumes from RCRAsite-specific
contaminants. Recent negotiations with regulators to expedite and streamline
CERCLAinvestigations should help resolve these problems.

Implementation of RCRAat the Hanford Site involves preparation of
groundwater compliance monitoring plans for each regulated unit (identified
and prioritized in the action plan). The plans include specifications for
well location, construction, hydrogeologtc characterization, sampling and
analysis, and parameters dictated by the groundwater protection plan outlined
in WAC173-303 and 40 CFR 265, Subpart F. The focus of these plans is on
detection and assessment monitoring at the waste source or waste management
area boundary. The intent of these requirements is to determine if
groundwatercontaminationhas occurred from these facilitiesand what, if any,
correctiveactionmay be indicated. A detailed listingof these plans is
included in the groundwatermonitoringplans summarydocument, updated
annually (see Figure ]-I).

The overall process involvedin implementingthe RCRA groundwater
protectionprovisionsof 40 CFR 265 and 40 CFR 264 is summarizedin
Figure 5-2. The GPMP providesdirectionto the six major groundwater
protectionprograms,each of which interactswith the RCRA groundwater
program. Coordinationamong these programs is effected throughWHC functional
organizations,such as the Well AdministratorTeam (see Section 5.4.1) and
integratedorganizationssuch as the GeohydrologicWorking Group (GWG).
Informationneeds are derivedfrom the permittingprocess and hydrogeologic
requirementsidentifiedin the six subtierplans. The middle of the diagram
illustratesthe flow of informationneeded to comply with RCRA-related
groundwaterrequirementsand WHC proceduralrequirements. The lower portion
of the diagram illustratesthe interrelationshipof activitiesleadingto the
final output as quarterlyand annual monitoringreports and characterization
data for permit-relateddocuments (i.e.,RCRA closure and postclosureplans).

5.1.3 Operational Monitoring

Operationalgroundwatermonitoringhas been carried out at the Hanford
Site since the early days of site activity. The initialobjectiveof this
monitoringwas to evaluatethe impactof disposal operationson the
environment,with the specificobjectiveof determiningwhen it was necessary
to replacea soil column disposal facility. Historically,the operational
monitoringprogram has been directedtoward radionuclidemonitoring,although
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attentionwas given to nitratebecauseof itswidespreaduse and mobilityin
groundwater.Monitoringfor hazardouschemicalshas been phasedintothe
programover the past severalyears. Approximately300 wellsare used for
operationalgroundwatermonitoring(Johnson1993).

Operationalmonitoring,whichmay be considered"near-field"monitoring,
addressesgroundwaterconditionsin and adjacentto reactorand chemical
processingoperationsin the 100,200,300,400, and 1100Areas. Sitewide
surveillancemonitoringprovidesmorewidespreadcoveragethanoperational
monitoring,but also allowsindependentevaluationof operationalgroundwater
monitoringresults.

Currently,the operationalprogramservesas a mechanismfor the
integratingand reportingof groundwater-relatedactivitiesoriginatingwithin
otherprograms(RCRA,CERCLA,216,etc.)on the HanfordSite. Geological,
geochemfcal,and hydrologicalinformationis continuallycompiledand
presented annually in the Westinghouse Hanford CompanyOperation Groundwater
Status Report (WHC1993b). Ongoingobjectives of the operational groundwater
monitoring program include:

• Identify sources of groundwater contamination andmaintain
surveillance of these sources

• Establish baseline conditions of groundwater quality andquantity

• Evaluate impact of disposal operations on the groundwater flow
system

• Determineif activedisposalfacilitiesarecausingcontaminationof
the groundwaterabovestandards

• Providecapabilityfor earlydetectionof leakagefrominactive
disposalfacilitiescontaminatingthegroundwater

• Identifyand trackexistingcontaminantplumes

• Demonstratecompliancewith all applicableregulationsand DOE
orders

• Coordinatewith RCRA,CERCLA,and othermonitoringto avoidgapsand
duplicationin datacoverage

• KeepWHC managementand DOE informedon the statusof the
groundwaterin the operatingareas

• Providea technicalbasisfordecisionmakingrelativeto disposal
practicesand the management/protectionof groundwater

• Conductthe programin a cost-effectivemanner.
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, Strategies for meeting the requirements of operational groundwater
monitoringare:

• Maintain knowledgeof existing federal and state regulationsand DOE
orders

• • Monitorwater levels of aquifersto determinedirectionsof flow and
hydraulicgradientsfor estimationof near-fielddispersal rates and
directions

• Select existingwells or identifyneed for new wells for monitoring
active/inactivedisposal facilitiesin operatingareas in
coordinationwith RCRA, CERCLA, and surveillancemonitoring

• Review operatinghistoryof inactivefacilitiesand effluent
characteristicsof active facilities

• Develop sampling/analysisplan for operationalmonitoring network in
coordinationwith RCRA and CERCLA monitoring. Assess
appropriatenessof regulatorylists (WAC 173-303-9905,"Dangerous
Waste ConstituentsList,"WAC 173-360, "UndergroundStorage Tank
Regulations,"WAC 173-216,"StateWaste Discharge Permit Program,"
and 40 CFR 264, Appendix IX) for inclusionin operationalmonitoring

• Oversee sample collection,analysis,and interpretationof
analyticalresults

• Identifytrends associatedwith individualwells and track the
formationand movem_Rt of contaminantplumes

• Providegroundwaterinformationto management in the form of notes,
reports, and/or presentations

• Integratemonitoringinformationwith that obtained by hydrologic
characterizationand flow/transportmodeling to provide technical
basis for decisionmaking

• Coordinate all activitieswith RCRA, CERCLA,216 Permit, and UST
monitoring and PNL sitewidegroundwatersurveillance

• Maintain an awarenessof costs and seek improvedmethods of
operationto reduce costs while maintKiningor enhancing the
integrityof the program.

Sampling frequencies,locations,and parameters are based on operational
needs and are updated at least annuallyin the operationalgroundwater

_ monitoring plan.

The flowsheetfor the operatior:Jlprogram is shown in Figure 5-3. Output
is in the form of technicalreports and quarterlyand annual monitoring
reports to demonstratecompliancewith DOE and WHC administrativelimits.
However, as discussedearlier, the operationalgroundwaterprogram is in a
transitionalphase as RCRA and CERCLA programsprogress.
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Figure 5-3. Hanford Site Operational GroundwaterProgram
Process Flowsheet. (2 sheets)
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5.1.4 6roundwater Characterization Under CERCLA

A strategy for CERCLAactions at the Hanford Site is illustrated in
Figure 5-4. Groundwater monitoring and related site characterization for
operable units (groupings of regulated units) are treated separately to allow
for the differencebetween the more localizedcontaminantsin the soil column
at the sourcesand the more widespreaddistributionof groundwatercontaminant
plumes that may result from one or more individualsources. The concept of
the groundwateroperableunit has been adoptedto separatecharacterizationof
the specificwaste site or unit from groundwatercharacterization. Monitoring
wells are locatedso as to define the nature and extent of the contaminant
plume, rather than tightlygrouped at the individualwaste source as for RCRA
sites. Groundwateroperable units are describedin Appendix D of the
Tri-PartyAgreement.

The CERCLA process (Figure5-5) is similarto the RCRA process described,
except the permittingfunction is replacedby project scoping and a site-
specificwork plan function that specifiesdata needs as coordinatedthrough
the GPMP and the Hanford Site GroundwaterManagement/EnvironmentalMonitoring
Plan. Another importantdifferencebetweenthe RCRA and CERCLA activitiesat
the HanfordSite is the mechanismof program implementation. For example,
CERCLA work is often conductedby subcontractorswith overall project
managementcontrolledby DOE and the prime contractor (WHC);whereas, the RCRA
groundwaterprogram is usuallyconductedby the operatingcontractor (also
WHC) for the facilitiesinvolved. The final CERCLA output is in the form of
technicalreportsand remedial investigationreportsthat ar¢;used to support
feasibilitystudies for remediation.

5.1.5 216 Waste Discharge Permit Program

In December 1991, Ecology and DOE signedConsent Order No. DE 91NM-177,
also known as the Liquid EffluentConsentOrder (Ecologyand DOE 1992). Under
this order, permits administeredby WAC 173-216, "StateWaste DischargePermit
Program" (SWDP or 216 Permit)or National PollutionDischargeElimination
System (NPDES),are requiredfor certainliquid waste streams. The order also
affects the practice of dischargingliquid effluentsto the ground at the
Hanford Site. This order is distinct from, though consistentwith, the
Tri-PartyAgreement.

Two key provisionsof the Liquid EffluentConsentOrder are:

• DOE agrees to abide by all applicablestate water qualitycriteria
(e.g.,WAC 173-200and 173-201),provided those criteria are
consistentwith Ecology'sstatutoryauthorityand are applied on a
nondiscriminatorybasis statewide.

• DOE agrees to secure permits for effluent streamsdischarged at the
HanfordSite, as requiredby applicablelaw.
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Figure 5-5. HanfordSite CERCLA GroundwaterProgram
ProcessFlowsheet. (2 sheets)
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A 216 Permit requiressubmittalof an engineeringreport of Best
AvailableTechnologyor All Known and ReasonableTechnology (BAT/AKART)
(WAC 173-204-130). The engineeringreport must includea geohydrologic
evaluationof the liquid effluent receivingsite. Also samplingand analysis
plans are requiredfor liquid effluents,and groundwaterimpact assessments
are required for some specificdisposal sites.

Related to the 216 Permit programare monitoring requirementsattendant
to Tri-PartyAgreementMilestoneM-17-O0, "Completeliquid effluent treatment
facilities/upgradesfor all Phase I streams." Under this milestone,disposal
to the soil column of all untreatedeffluentswill cease as of June ]995.
TreatedEffluentDisposal Basins receivingtreatedeffluentswill incorporate
groundwatermonitoringrequiredby the 216 Permit program as part of their
operation.

5.1.6 Underground Storage Tanks Program

In October ]991, Ecology finalized "Underground Storage Tank Regulations"
(WAC173-360), which controls the underground storage of petroleum products
and "other regulated substances." However, radioactive, hazardous (subject to
Subtitle C of the federal Solid Waste Disposal Act of 1974) and mixed waste
are exempt from these regulations. Sections 345(6)(g) and 520 of WAC173-360
set provisions for groundwater monitoring in conjunction with USTs. Recent
agreements between DOEand Ecology have acknowledged this state code as the
underlying authority for groundwater monitoring and other applicable
activities concerning USTs.

5.1.7 Support Needs

The groundwater surveillance, characterization, and monitoring programs
described above are dependent on reliable sampling and analysis methods and
collection of critical data to support cleanup/closure decisions or
demonstrate compliance. The sampling and analysis results are in turn
dependent on proper well installation, adequate well development ("cleanup
pumping" before sampling), sampling equipment, and site-specific sediment and
hydrochemical data.

With the increasing number of groundwater monitoring wells drilled, the
disposing of potentially contaminated purge water was soon recognized as a
major issue. In October 1990, Ecology, EPA, and DOEreached an agreement
regardingthe strategyfor handling and disposingof these waters (WHC ]9gO).
This agreementprovides proceduresand criteria for disposal of waters
extractedfrom monitoringwells during sampling,maintenance,testing, and
development.
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5.1.8 Subsurface Data Collection Criteria

Somegeneral criteria are commonto all activities requiring subsurface
measurements. To ensure maximumuse is made of each borehole (to support
performanceassessmentneeds as well as monitoring activities),the following
guidelinesare adopted.

• Monitoringwell locationsare selectedusing all available
groundwaterdata, local hydraulicgradient information,source

" locations,and waste characteristics. Plume modeling is applied to
determinean appropriatearray of initialwell locations.

• The probabilityof encounteringcontaminantswith densitiesgreater
than water (e.g.,dense, nonaqueous-phaseliquids) is evaluated.
For example, carbon tetrachlorideis known to occur widely in the
subsurfacewithin and near the 200 West Area of the Hanford Site.
Verticaldistributionof contaminantswill, in part, govern well
design.

• In addition to ContaminationIndicatorParametersand water quality
parameters,site-specificindicatorsare chosen based on the records
of waste compositionfor waste sites likely to have contributedto
vadose zone or groundwatercontamination. Other groundwater
sampling requirementsare as directed in WAC 173-303-645. Chemical
characterizationof the groundwatershould also includean
assessmentof the possible presenceof colloidalphases and basic
geochemicalcharacteristics(pH, redox, major ion composition)for
geochemicalmodeling predictionsof contaminantstability.

• It will be necessaryat many waste sites to demonstratecompliance
with long-termgroundwaterprotectionstandards(RCRA). This will
require knowledgeabout the lithologybeneaththe waste site and
reactivityof the contaminantswith the sediments. Thus, sediment
samples are acquiredduring the drilling of every monitoringwell
for possibleanalysis.

5.2 VADOSEZONECHARACTERIZATIONANDMONITORING

The vadose zone (unsaturated soil and sedimentary deposits above the
water table) contains the radioactive/hazardous mixed waste of concern as a
potential source of contaminants to groundwater at the Hanford Site. The
depth distribution of contaminants from releases, discharges, and leaks is of
primary concern to operational programs and remedial investigations for
RCRA/CERCLAactivities. Primary areas of interest are: (1) the recharge or
infiltration rates at waste sites (the driving force for downwardmovementof

" contaminants), (2) physical and chemical characteristics of the sediment/soil
column,which, along with recharge is needed for predictingcontaminant
mobility and calculationof ei:gineeredbarrierdesign/performance
requirements,and (3) vadose zone monitoringof subsurfacewaste storageand
disposal sites to provideearly warning of waste movement that could
potentiallycause future groundwatercontaminationproblems.
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5.2.1 Net Infiltration

The net Infiltration of precipitation is dependent on climate and sotl/
sedimenttexture. These variablesare being evaluatedexperimentallyand with
transportmodels at the Hanford Site in connectionwith the performance
assessmentand engineeredbarriersprograms. Becausecompliancewith
groundwaterprotectionstandardswill be based on performanceassessment
models, model validationis of particularconcernto the GPMP. This
informationis criticalto demonstratewith "reasonableassurance"that
infiltrationrates, the most importantvariable in contaminanttransport
models, are credible for Hanford Site conditions.

Near-termvalidationplans includethe use of old spill sites as "tracer
experiments"to gain greaterconfidencein short-term(months),small-scale
collectionlysimeterresults. The change in contaminantdepth-distribution
over tens of years will be evaluatedat suitablewaste sites for this purpose
(Routsonand Johnson 1988). Natural analogssuch as the caliche layers in
many soil profiles at the Hanford Site are also being evaluatedas long-term
indicatorsof net infiltration(duringthe past 10,000years).

5.2.2 Contaminant Nobility and Engineered Barriers

Engineeredbarriers at the HanfordSite representlong-termgroundwater
protectionmeasures (see Section4.5). These structureshave been under
developmentfor severalyears (Adamsand Wing 1986; DOE 1987) at the Hanford
Site and are intendedto minimize human and biologicalintrusion,erosion,
release of noxiousgases from waste zones, and to inhibitthe infiltrationof
moisture (Figures5-6 and 5-7).

As discussed in Section4.5, a groundwaterprotection,drinking water
standardmay be used as a design performancestandardfor barriers in the
revised 40 CFR 191 rule governingHLW and TRU radioactivewaste disposal.
In-placestabilizationoptionsthat rely on waste form/barriermust
demonstratecompliance (over a 1,000-yearperiod)with the dose equivalent
drinkingwater standard of 4 mrem/yr (includingbackground). Other input data
requirementsare waste composition,chemicalpropertiesand spatial
variabilityof vadose zone sediments,waste reactivitywith vadose zone
sediments,and net infiltrationcapacity and physical propertiesof the soil
column. With appropriateperformanceassessmentmodels and reasonableinput
data, the infiltrationrate that will maintaingroundwaterconcentrations
below the drinkingwater standardover ],000 years can be calculated.

The BarrierDevelopmentProgramhas been in existencesince fiscal year
(FY) 1986. Since then, the emphasisof the program'sefforts has been on the
developmentand testing of variousbarrier components. For the most part,
these developmsntand testingefforts have been performedeither in the
laboratoryor on relativelysmall-scalefield plots. Although not completely
resolved, issuespertainingto protectivebarrierperformancewith respectto
water infiltration,biointrusion,erosion and deposition,human interference,
physicalstability,and climatechange are being addressed. During FY 1992, a
full-scaleprototypebarrierwas designed. This prototypeis planned for
constructionin FY 1994. The design and constructionof a prototypebarrier
forces all of the variouscomponentsof the barrierto be broughttogether
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Figure 5-6. Engineered Barrter Functional Performance.
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into an integrated system. This integration ts particularly important because
someof the components of the protective barrier have had to be developed
Independently of other barrier components. The prototype wtll also provide
engineers and scientists with a capability for testing the performance of a
full-scale barrier, something that has not been possible with the relatively
small-scale tests and experiments that have been conducted to date in the
program. The Barrier Development Program is expected to be completed in the
late 1990's.

q

Someof the information for the above purposes is being acquired in
connection with the Barrier Development and Performance Assessment Programs.
Background radionucltde concentrations are in part available from groundwater
monitoring activities and past repository studies. Additional information is
acquired through special sampling and characterization efforts.

To "predict contaminant movementvia performance assessment modeling,
information in addition to contaminant concentrations is required. Soils are
characterized and archtved, to the extent possible, to maximize understanding
of variabilityof chemical and physicalpropertiesof soils that control
contaminanttransport. By collectingand archivingas much of the soil column
as possible during the drilling of monitoringwells, sampleswill be available
for characterizationand later use in laboratoryevaluation. To advancethis
strategy, the Nanford$ite Background: Part 1, Soil Background for
Nonradioactive Analytes (DOE-RL 1993) was completed in early FY 1993.
Likewise, groundwater quality background studies are presented in Hanford$ite
Groundwater Background (DOE-RL1992b).

5.2.3 Vadose Zone Monitoring Strategy

Radionuclides and hazardous waste were discharged or placed in various
cribs, ponds, ditches, and burial grounds at the Hanford Site. When effluent
is discharged from impoundmentor infiltrationfacilitiesinto the surrounding
sediment,the radionuclidesand hazardousconstituentsthat precipitateout of
solution,are adsorbed on the sedimentor, in the case of highly mobile
species, slowly migrate both horizontallyand downward. The greatest portion
of these hazardousconstituentsis retainedwithin the unsaturatedzone
(vadosezone) above the unconfinedaquifer.

There are two main objectivesto this program: (I) to protect the
groundwaterfrom contamination(shortterm) and (2) to provide contaminant
characterizationand migration informationfor performanceassessmentmodeling
(long-termgroundwaterprotectionassessment).

Monitoringto protectthe groundwateris particularlyimportantfor
active facilitieswhere large volumesof effluent can be expected until
dischargeto the soil column is eliminatedin 1995. Vadose zone
characterizationand monitoringare essentialactivitiesrequired to support
the HanfordSite defensewaste EIS (DOE 1987). Vadose zone monitoring is also
requiredto satisfy data needs for performanceassessmentmodeling for the
waste sites. These models requiredata on the concentrationand location of
contaminantsover long periodsof time (severalyears), and will be used to
confirm computermodeling of specificcontaminantmigration.
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Vadose zone monitoring will determine the concentrations, area/
distribution and movementof radlonucltdes, and nonradioactive hazardous
constituents retatned withtn the vadose zone. Initially, the focus wtll be
mostly on the gamma-emitting component of the radioactive waste. Thts
monitoring is requtred by DOEOrder 5820.2A, Radioactive Waste #anagement
(DOE 1984). The plan Is also requtred to provtde data for performance

. assessment modeltng needed to satisfy the requirements of RCRA, CERCLA,and to
address comments recetved from Ecology tn a Nottce of Deficiency tn 1990 on
the Single-Shell Tank (SST) Closure/Corrective Actton Work Plan. Improvements
to vadose zone monitoring will also respond to concerns of reports of the

" General Accounting Offtce and the DOETiger Team regarding the fate of waste
leaked to the sotls from the SSTs. A jotnt Cooperative Research and
Development Agreement between PNL and WHChas been approved. The Cooperative
Research and Development Agreement wtll adapt commercial geophysical loggtng
techniques to the Hanford Site ustng two commercial loggtng companies.

I

5.2.3.1 Radtonucltde Monitoring Techniques. Radtonucltde monitoring at
active and tnacttve waste sttes will be accomplished with a combination of
borehole geophysical loggtng techniques. Existtng and new wells provide
access to the contaminated zones. Loggtng probes will be lowered tnto these
wells to measure responses that can be used to interpret the radtonucltde
concentration and distribution as well as the sedtment moisture profile. Soil
moisture wtll be monitored because water ts the matn driving mechanism for the
migration of radtonucltdes and hazardous waste. Logs are analyzed and
archlved for comparison at a later date. Log data are supplemented with
actual sampling, where needed, to measure the concentration of radionuclides
mope accurately.

5.2.3.2 Hazardous Chemtcal Monitoring. Hazardous, nonradioactive
contaminantsare more difficultto monitor than the radioactivecontaminants.
This type of monitoringwill employ a combinationof soil gas sampling and
analysis and actual sedimentsampling. Becauseof the expense of drilling and
sampling,it is expected that hazardouschemicalmonitoringwill be more of a
characterizationeffort as opposedto a regularmonitoring task.

5.2.3.3 6eneral Monitoring Plan. A vadose zone monitoring strategy is now in
preparationby WHC. The plan will identifymonitoring requirements,
monitoringtechnology,the requirementsof the variousmonitoringmethods,
monitoringfrequencies,site priorities,and monitoringwell criteria. This
plan will establishthe basis for monitoringand provide guidelinesfor
preparationof site-specificmonitoringplans and Data Quality Objectives.

5.2.3.4 Site-Specific Monitoring Plans. Because each waste site is unique
(t.e., site geometry, geology, hydrology, and waste constituents), site-
specific vadose zone monitoring plans will be required. For Isolated,
inactivesites with relativelyinnocuouscontaminants,a monitoringfrequency
of once every 5 years may be adequate. All untreatedliquid effluent

" dischargesto soils will cease by June 1995, at which time monitoringwill
change to satisfythe Data QualityObjectivesfor design, testing, and
assessmentof environmentalrestoration.
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5.3 PASCOBASINCONCEPTUALHYDROLOgiCMODEL

Managementof groundwater resources requtres a conceptual model of
surface water and groundwater regimes on a bastnwtdescale. Figure 5-8 is a
simplified version of such a conceptual model for the Hanford Site. The
strategy for the continued developmentof conceptual and numerical models
involvescollectionand analysisof the followingtypesof information:

, Geohydrologlcframework(stratigraphicand structuralrelationships,
hydrostratigraphicunits,etc.)

• Hydrochemlcalfacies

• Physicalparametersof aquifers(hydraulicconductivity,head
distributions,flowdynamics,volumetricflow rates,net
infiltration,etc.)

• Recharge/dischargeboundaries(bothnaturaland artificial).

This information is used to assess groundwater movement,surface water/
groundwater interactions, and to evaluate manmadesurface and subsurface
perturbationson the system(wastewaterdischarge,irrigationwithdrawals,
etc.).

Much informationis availableas a resultof pastdefensewasteand
nuclearrepositorycharacterizationstudiesand ongoingstudiesconductedby
stateand federalnaturalresourceagencies.A significantportionof the
data acquisitionandmodeldevelopmenthas beendocumentedin site
characterizationreportsand plans(DOE1987;DOE-RL1988). Thesedocuments
alsoprovidedetaileddescriptionsof additionaldatarequirementsthatwill
be usedas guidance(whereapplicableto surfacewater/groundwater
interactionsand evaluationof the unconfinedand uppermostconfinedaquifer
systems).Hydrologicmodelsto assesscontaminanttransportin the vadose
zoneand in groundwaterhavebeendevelopedand are used and upgradedas
needed.

Existingdata acquisitionplansto definethe hydrologicregimeswithin
the PascoBasinare stillvalidand are takenintoconsiderationwhen defining
and prioritizingfuturedata needsto supportcurrentbasinwide
characterizationefforts. Currentplansfocuson acquiringcritical
groundwaterprotection/managementinformationthat includes,but is not
limitedto, the following.

• Rechargedata to betterquantifygroundwatertransportin the
unconfinedaquifer(theaquiferbeneaththe HanfordSitemost
vulnerableto contamination).

• Effectsof agriculturalrecharge(i.e.,impactof ColumbiaRiver
IrrigationProjectactivities)on confined-systemflowdynamics
beneaththe HanfordSite.
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Figure 5-8. Major Surface Water Features of the Pasco Basin that
Influence the Groundwater Regime Beneath the Hanford Site.
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• Interconnecttvtty and potential for groundwater exchange between
unconfined and confined aquifers.

• Intercommunication and exchange between the Columbia River and the
unconfined aquifer (lO0 Areas).

Opportunities for cooperative research efforts involving DOEcontractors,
universities, and the U.S. Geological Survey are routinely sought to ensure
coordination with related programs underway in the region, and to avoid
duplicationof efforts.

5.4 INTEGRATIONOF PROGRAMS

The variousprograms involvinggroundwater-relatedinformationneeds must
be effectivelycoordinatedto: (I) avoid duplicationof efforts, (2) minimize
costs, (3) avoid inadvertentconflicts,(4) maximize use of boreholes and
wells, (5) ensure the timely acquisitionof critical information,and
(6) completemission objectives. Strategyelements to address these
objectives include,but are not limitedto, the following.

• A centralizeddatabasemanagementsystem to facilitatedissemination
and storageof existing and futuredata.

• The Well AdministratorTeam is establishedto coordinate locating,
use and well maintenance,and well ownership(for activity funding
purposes).

• The GWG of onsite and offsite peers is establishedto periodically
review sitewidegroundwater-relateddata and needs, and to make
recommendationsfor improvinggroundwaterresource managementat the
Hanford Site.

Organizationaland administrativeaspectsof the above are discussed in
the EnvironmentalProtectionImplementationPlan (DOE-RLIgg2a). Conceptual
and technicalaspects are discussed in the followingsections.

5.4.1 Well Administrator Team

The Well AdministratorTeam is a multilateralorganizationalelementwith
a central role in monitoringwell oversight. Regularparticipantsin
bimonthlymeetings and the Well AdministratorTeam efforts includeRL, WHC,
PNL, Washington Public Power Supply System, and the U.S. Army Corps of
Engineers.

Currently,over 3,000 vadose zone and groundwatermonitoringwells exist
on the Hanford Site (Chamnessand Merz 1993). Many new monitoringwells
(roughly300) meeting regulatorystandardshave been drilled since IgB7.
Additionalnew wells may be needed to meet regulatoryrequirementsfor CERCLA,
RCRA, and operable unit groundwatermonitoring. Most older monitoringwells
were installedfor either operationalpurposesor for the sitewide
environmentalsurveillanceprogram conductedby PNL. Some of the older wells
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meet specifications, but most require replacement or modification for meeting
new standards. Many wells that are beginning to go dry, because of reduced
effluent discharge and lowering water tables, may also be modified, abandoned,
or repl aced.

WHC (EnvironmentalField Services) is functionallyresponsiblefor the
management,field direction,and documentationof groundwaterwell remediation
on the Hanford Site. $traLeg_for well remediationand decommissioning
activitiesis described in the HanfordWell Remediationand Decommissioning

" Plan (WHC lgg3a).

5.4.2 geohydrologtc Working Group

To provide a broad perspectiveand maximize hydrogeologicinformation
acquisition,senior technicalstaff representativesfrom organizations
involvedin Hanford Site characterizationstudiesmeet periodicallyas the
GWG. Agendas includetechnicalexchangepresentationsof topics in the
subject area and panel discussionof additionaldata needs. Outside technical
expertsare invited to provideindependentreview and assessmentof program
progress and direction. Recommendationsfor any new informationneeds or
changes in direction are preparedby the GWG and reviewed in conjunctionwith
the Well AdministratorTeam for considerationin future funding for the
necessaryactions.

5.4.3 Hanford Environmental Information System

The Hanford EnvironmentalInformationSystem (HEIS) is a consolidatedset
of automatedresourcesthat effectivelymanage the data gathered during
environmentalmonitoringand restorationof the HanfordSite. The HEIS
includesan integrateddatabasethat provides consistentand current data to

t all users and promotes sharingof data by the entire user community
(Figures-g).

Data stored in the HEIS are collectedunder severalregulatoryprograms.
Currentlythese includeCERCLA,RCRA, and the Ground-WaterEnvironmental
SurveillanceProject, managedby PNL.

As the title suggests,the HEIS is an informationsystem with an
inclusivedatabase. Althoughthe database is the nucleus of the system, the
HEIS also provides user access software: menu-drivendata entry, reporting,
extraction,and browsingfacilities;an ad hoc query facility;two-dimensional
graphics;and a geographic informationsystem.

The HEIS serves as a central repositoryfor all groundwaterdata
collectedon the Hanford Site. Informationon water levels,groundwater
chemistry,sampling,and monitoringwell activity and ownershipare available
on HEIS for incorporationinto smaller,user-tailoreddatabases.
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Figure 5-9. Hanford Environmental Information System User Community.
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6.0 IDENTIFICATION AND CONTROLOF HAZARDOUS
WASTESOURCE_

Section III of DOE Order 5400.1 (DOE 1988) specifies inclusionof
programs dealingwith identificationof hazardouswaste areas and strategies

" for controllingthese potentialsourcesof groundwatercontamination. This
requirementis met by existingdocumentssuch as the Hanford Site defense
waste EIS (DOE 1987) and the Tri-PartyAgreement. This agreementincludes a

• detailed action plan that identifiesand prioritizeswaste sites for cleanup
actions. The strategyfor controllingwaste sources as a groundwater
protectionmeasure places emphasis first on terminatingliquid waste disposal
to ground by 1995. This is a major near-termgroundwaterprotectionprovision
of the agreement. Long-termgroundwaterprotectionis addressedby removal
and solidificationof high-levelliquid waste stored in undergroundtanks, and
cleanup and closure of inactivewaste units. Generalizedprioritizationand
major milestones are shown in Figure 6-1. Detailedwaste site priorities are
listed in the master plan and scheduleof the Action Plan of the Tri-Party
Agreement.

6-I



-rl
,,..h

_3
r-

1986- 1991 - 1996 - 2001 - 2006- 2011- 2016- m
Description 1990 1995 2000 2005 2010 2015 2020 o_

e

RCRA Interim Status :¢
Compliance Achieved ¢"

. 0

RCRA Permit Applications i -_
Submitted -..

Cease Disposalof v,t-i-

Contimated Liquids o
to the Soil Column mu)

i,.ml

Hanford Waste Vitrification o.
Plant Operational =m oo

m
--'o

o_ Single-Shell Tank _ :o---'- r--I
ro Retrieval Technology mC1. CO

Demonstrated _o
--.'. |

r_
--I

Single-Shell Tanks Closed I -_..
I

"0
m

All Operable Units _,<

Investigated _.
t¢3

All Inactive Waste Units "_(I)
m

Cleaned Up I I
(I)
:3
(-.1-

I I I I I I °, , _.
O

78906080.11 DRAW _

---' ¢D



DOE/RL-89-12 Rev. 1

7.0 DECONTAMINATIONAND I)ECOMMISSIONINSACTIVITIES

In additionto hazardouswaste control under RCRA/CERCLAand current
waste managementactivities,surplusbuildingsand other structures (reactors,

. supportbuildings,etc.) contaminatedwith radioactivematerialsmust be
dismantledand decontaminated. The majority of these facilitieswere built in
the Ig40's as part of the ManhattanProject and are mainly located in the 100

• and 200 Areas. These facilitiesincludeeight plutoniumproductionreactors,
two chemical separations/processingplants, and ancillarysupportstructures
that contain residual radioactivecontamination. There are 115 such
structurescurrentlyidentified. Dismantlingand decontaminationis conducted
under the Hanford surplusfacilitiesprogram.

Generally,decontaminationand decommissioningcan be considered a
source-controlstrategyfor groundwaterprotection. Removal of these sources
diminishesthe potentialfor long-termgroundwatercontamination. Groundwater
protectionprovisionsalso needingconsiderationduring decontaminationand
decommissioningincludewash or rinse water containmentand long-term
leachabilityof residual contaminantsin the soil column. These are
especiallyimportantfor locationsnear the ColumbiaRiver where the vadose
zone is of limited thickness. Other specialsource considerationsincludethe

presence of the long-livedradionucli_ in _he graphitecores of the old6Cl [hal of 5,700 andplutoniumproductionreactors (e.g., and f-lives
200,000years, respectively]). If these are removedand disposed of on the
200 Areas Plateau, some type of engineeredbarriersystem may be needed. Such
groundwaterprotectionconsiderationshave been made in the EIS, such as for
the decommissionedplutoniumproductionreactors. Additionally,the
groundwaterprotectionprovisionsof 40 CFR 193, "EnvironmentalStandards for
the Management,Storage,and Land Disposal of Low-LevelRadioactiveWaste and
NaturallyOccurringand Accelerator-ProducedRadioactiveWaste," and state
regulations(see Section4.2) will apply.

Most of the cleanupand verification(or postclosuremonitoring) is
conductedunder NEPA, for which projectplans are prepared for each waste site
or structure. Groundwatermonitoringplans do not appear to be required as a
standardcourse of action for the decontaminationand decommissioningprogram;

as described above. They may be needed in specialcases, however, if large
amountsof rinsate or decontaminationwater are likely to be discharged to the
ground or if long-termperformanceassessmentsindicatethe likelihoodof
transportto groundwater.

. Groundwater-relatedactivitiesin the Hanford surplusfacilitiesprogram
will be coordinatedwith the Well AdministratorTeam and GWG to ensure
consistencywith other groundwaterprograms.
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8.0 IMPLEMENTATIONSCHEDULE

Many of the activitiessatisfyingthe GPMP elements specifiedin DOE
Order 5400.1 (Ill) are also addressedin plans and schedulesassociatedwith
the Tri-PartyAgreementmilestones. However, some data needs and activities

" are not covered by existing plans. The scheduleoutline of Table 8-I
addressesthe additional informationand organizationalneeds, as discussed
previously,and within Tiger Team audit findings.

Implementationof GPMP elementswill be jointlycoordinatedby the GWG
and through RL oversight. The two groups will meet regularlyto ensure
implementationoccurs and that requirementsof the plan are met. This
bilateralentity will replacethe formerlyproposedOffice of Groundwater
ProtectionManagement. Implementationof those activitiesnot included in
Tri-PartyAgreementmilestones,state regulations,or safety issueswill
depend on funding availability.
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Table 8-1. GPHPActivities and Implementation Schedule.

Program element Administrating Date(s) of
ontlty(a) implementation

' ' '"' ',,," ' ',' ' ,' " "" b ' , ,, ,, i

1. Program Integration:
.,..,, ,, , ,,,

A. Prepare groundwater sections of annual Integrated PNL Annually, in
Hanford Site Environmental Monitoring Plan. November

B. Review/revise Groundwater Protection Management WHC, RL Annually (review)
Program document, and triennially

(revision)
,... ,.,,.,,. , , , . .,,, .,,,,, ,,, , .., , ,=,,,,, ,.

C Prepare annual groundwater quality/status report. WHC, PNL Annually, beginning
in FY 1993

=.. ,. ,,,, . ,,,

D. Prepare Operational Groundwater Status Report WHC Annually
., ,..,, , ,. .

E. Participate in Well Administrator Team. PNL, RL, WHC, Bimonthly, ongoing
U.S. Geological
Survey, U.S. Army
Corps of Engineers

.., ,=,.. .,, , .,, , . ,,,, , .

F. Participate in Geohydrologic Working Group meetings. PNL, RL, WHC, Monthly, ongoing
U.S. Geological
Survey

,,. ,, . ,,,.=, , ., .,,. ,

2. Characterization of Geohydrologic Regime:
,, ... , . ,..., , , ,, ,, .., ,,

A. Evaluate existing, unincorporated data; both older and WHC, PNL Continuous, ongoing
current work on geology and hydrogeology of the
Peace Basin.

B. Drill new hydrogeologic characterization boreholes. PNL, WHC Ongoing and
currently proposed

. . ,, ,.,,

C. Conduct borehole logging. WHC, PNL Continuous,
beginning in
FY 1893

,, , ,,, , . , .., ,. ,, , , , ,,

D. Evaluate recharge-discharge boundaries, surface PNL, WHC Continuous, ongoing
runoff, infiltration, and conduct vadose zone
monitoring.

E. Conduct sitewide conceptual/numerical groundwater WHC Continuous, ongoing
modeling.

=, , , , ,=, , , ,,. ,, _ ,

F. Conduct surface geologic mapping. WHC Continuous, ongoing
,, =, • , , , ,,, j,

G. Evaluate water-level data from deep basalt piezometers PNL, WHC Continuous, ongoing
(in conjunction with (A) and (B) above.

........................

FY = fiscal year.
PNL .- Pacific Northwest Laboratory.
RL = U.S. Department of Energy, Richland Operations Office.

WHC -- Westinghouse Hanford Company.
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HANFORDSITE AGREEMENTMANAGEMENTSTRUCTURE

AI.O GENERALSITE INFORHATION

A1.1 ORGANIZATIONANDADMINISTRATION

- The U.S. Departmentof Energy (DOE) AssistantSecretaryof Defense
Programs is responsiblefor managingwaste that is either generatedby defense
programs or is acceptedthroughnegotiationswith other governmententities.
The AssistantSecretaryof Defense Programshas the authorityfor establishing
policy for the managementof DOE waste and ensuring that DOE waste within the
purview of defenseprograms is managed accordingto the requirementsof DOE
Order 5820.2A (DOE 1984).

The HanfordSite is administeredby the DOE throughthe DOE, Richland
OperationsOffice (RL), located in Richland,Washington. The Manager, RL, is
responsiblefor all activitiesthat affectthe treatment,storage,or disposal
(TSD) of waste at the Hanford Site. This responsibilityis delegatedto the
AssistantManagerfor Operations,and furtherto the Director of Waste
ManagementDivision. The Deputy Manager for Environmentis responsiblefor
ensuring compliancewith environmentalstatutesand regulationsthrough the
Office of EnvironmentalAssurance, Permitsand Policy. Figure A-I illustrates
the RL organization.

Three prime contractorsoperatethe Hanford Site: the Hanford
EnvironmentalHealth Foundation,PacificNorthwestLaboratory (PNL), and
WestinghouseHanfordCompany (WHC). Boeing Computer Services,Richland is
contractedto RL along with WHC. Kaiser EngineersHanford is subcontractedto
WHC. All of these contractorsgenerate regulatedwaste; it is either
radioactiveand subjectto the requirementspursuantto the Atomic Energy Act
of 1954 as amended, or it is hazardousand subjectto the regulationspursuant
to the Resource Conservationand RecoveryAct of 1976 (RCRA),as amended.
Only PNL and WHC are responsiblefor managing the TSD of regulatedwaste.

WHC, as the Operatingand EngineeringContractorfor the Hanford Site, is
directly responsiblefor the managementof regulatedwaste. PNL is
responsiblefor portions of the research and developmentassociatedwith the
management of regulatedwaste and has the lead responsibilityfor away-from-
facilityenvironmentalmonitoring.

The WHC organizationalstructureis shown in Figure A-2. Facility
Operations is the principalorganizationwith responsibilityand authorityfor
the operationof facilitiesfor regulatedwaste. Restorationand Remediation

- is responsiblefor the strategyand negotiationsassociatedwith obtaining
regulatorypermits for certain facilities,for coordinationof permit
applicationpreparation,and for regulatorycompliance activities.
EnvironmentalSafety,Health, and QualityAssurance is responsiblefor
oversight in all activities.
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The PNL organizationalstructureis shown in Figure A-3. Much of the
researchand developmentfor the HanfordWaste VitrificationPlant and the
Grout TreatmentFacility,two major treatmentfacilitiesat the Hanford Site,
is accomplishedby PNL. To a lesser extent,three other departments
contributeto some technicalaspectsfor regulatedwaste: Earth and
EnvironmentalSciencesCenter,Material and ChemicalSciences Center, and
Office of TechnologyPlanningand Analysis. The PNL also has specific
responsibilitiesfor environmentalsurveillanceand monitoring. Facilities
and Operationshas responsibilityfor storageof mixed waste or hazardous
waste generatedby PNL.

RL, in associationwith the HanfordSite contractors,interfaceswith
severalgovernmentalagenciesboth at the federaland state levels. These
agencies includethe U.S. EnvironmentalProtectionAgency (EPA),the EPA
regionaloffice in Seattle,Washington,the WashingtonState Departmentof
Ecology (Ecology),and the U.S. NuclearRegulatoryCommission (NRC).

EPA has authorizedEcologyto regulatethe TSD of hazardouswaste and the
hazardousconstituentsof mixed waste and remedial actionsat inactivesites
and facilitiesat the HanfordSite. RL has agreed with EPA and Ecology to
cover RCRA regulatoryactionsand ComprehensiveEnvironmentalResponse,
Compensation,and LiabilityAct of 1980/$uperfundAmendmentsand
ReauthorizationAct of 1986 (CERCLA/SARA)remedial actions. This agreement
establishesthe basis for a long-termregulatorycompliancestrategy.

The NRC has licensingjurisdictionfor facilitiesexpresslyauthorized
for disposal of high-levelwaste. Coordinationis maintainedwith the NRC, as
appropriate,to ensure compliancewith applicableregulations.
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A2.0 TRI-PARTY AGREEMENTPROJECTMANAGEMENTDESCRIPTION

A2.1 PROJECTMANAGERS

The EPA, DOE, and Ecology shall each designate one individual who will
- serve as projectmanager and the primarypoint of contact for all activities

to be carriedout under this action plan.

. The primary responsibilitiesfor the projectmanagers are as follow:

• Implementthe scope,terms, and conditionsof this action plan

• Approve annual work scheduleupdatesand other revisions

• Direct and provideguidance to unit managers

• Maintain effectivecommunicationamong the projectmanagers and
report status to respectivemanagement.

Subject to the limitationsset forth in ArticleXXXVII o_ "he Hanford
Federal FacilityAgreement and ConsentOrder (Tri-PartyAgreement) (Ecology
et al. 1989), in additionto other authoritiesand responsibilities,Ecology
and EPA projectmanagers,or their designatedrepresentative(s),shall have
authorityto: (I) take samples,requestsplit samplesof the DOE samples, and
ensure that work is performedproperlyand pursuant to EPA protocolsas well
as pursuant to the attachmentsand plans incorporatedinto this agreement;
(2) observe all activitiesperformedpursuantto this agreement,take
photographs,and make sure other reportsare prepared on the progress of the
work as the projectmanagerdeems appropriate;and (3) review records, files,
and documentsrelevant to this agreement. In addition,the projectmanager
for EPA or Ecologyhas authorityto requirechanges to any procedural,design,
or specificationdocument that is referencedin a supportingwork plan. Such
requiredchanges will be subjectto the appropriatedispute resolutionprocess
as specifiedin the Tri-PartyAgreement.

The DOE projectmanageror his or her representativeshall be physically
presenton the Hanford Site or reasonablyavailableto supervisework
performedat the HanfordSite pursuantto this agreementand shall be
availableto EPA and Ecologyprojectmanagers for the pendencyof this
agreement.

Other authoritiesand responsibilitiesare identifiedin the context of
. this action plan. The projectmanagersmay delegate their authorityand

responsibilitiesto the unit managers as appropriate. Table A-I provides a
listingof Hanford Site technicalresources.

A2.2 UNIT MANAGERS

EPA, DOE, and Ecology shall each designatean individualas a unit
manager for each operable unit, each TSD group/unit,or other specific
Tri-PartyAgreement activity in which they participate. Unit managers will
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Table A-I. Hanford Site Remedial Investigation/FeasibilityStudy
TechnicalResources.

Technicalresources
Subject/activity

Remedial investigation Feasibilitystudy

Hydrology"and''"geologywHC/Geosciences"iPNL/Earth -WHC/Geosciences
and EnvironmentalSciences
Center

Toxicologyand risk/ WHC/EnvironmentalTechnology;WHC/Environmental
endangerment PNL/Earthand Environmental Technology
assessment SciencesCenter;PNL/Life

SciencesCenter

Environmental WHC/Geosciences;PNL/Earth WHC/Geosciences
chemistry and EnvironmentalSciences

Center
, ,, ill

"Geotechnicaland WHC/Geosciences"(Planning) " NA
civil engineering EnvironmentalField Services

Geotechnicaland WHC/Environmental
civil engineering NA Engineering;PNL/Waste

TechnologyCenter

Groundwatertreatment WHC/Environmental
engineering NA Engineering;PNL/Waste

TechnologyCenter

Waste stabilization WHC/Environmental
and treatment NA Engineering;PNL/Waste

TechnologyCenter

Surveying Kaiser EngineersHanford NA

Soil and water WHC/Environmental
sampling and analysisEngineering;Westinghouse

Office of Sampling
,Management;PNL/Earthand NA
EnvironmentalSciences
Center; PNL/Materialsand
ChemicalSciencesCenter

Drilling and well WHC/GeosciencesEnvironmental
installation Field Services;Kaiser NA

EngineersHanford

Radiationmonitoring WHC/OperationalHealth
Physics NA

NA = Not applicable.
PNL = PacificNorthwestLaboratory.
WHC - WestinghouseHanford Company.
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only be identifiedfor thoseareaswhereeffortis ongoingor plannedin the
near future. A listingof currentlyassignedunitmanagersfromall three
partiesshallbe maintainedand distributedto all partiesby the DOE project
manager. Each unitmanagershallrepresenthis/herrespectivepartyand keep
his/herprojectmanagerinformedon the statusand any problemsthat arise.

In general, EPAand Ecology will both assign a unit managerto each
operableunitor separateTSD group/unit.The unitmanagerfromthe lead
regulatoryagency(seeSection5.6of maindocumentfor discussionof lead

• regulatoryagency)shallbe responsiblefor regulatoryoversightof all
activitiesrequiredby thisactionplanfor thatoperableunitor TSD
group/unit.

The unitmanagerfromthe supportingregulatoryagencyshallserveas a
liaisonfor his/heragencyand shallstay informedof thegeneralstatusof
issuesadd problemsencounteredat the operableunit. The unitmanagerfor
the supportingregulatoryagencyshallbe responsibleformakingdecisions
relatedto issuesfor whichthe supportingregulatoryagencymaintains
authority.All suchdecisionsshallbe made in considerationof
recommendationsmade by the unitmanagerfor the leadregulatoryagency.
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A3.0 PROJECTORGANIZATIONANDRESPONSIBILITIES
FORCERCLAACTIVITIES

The projectorganizatlonIs shown in FlgureA-4. The followlng
paragraphsdescrlbe the responslbllltiesof the indivldualsshown in
FlgureA-4.

ProjectManagers. EPA, DOE, and Ecologywlll each deslgnateone
• Individual as project manager who wt11 serve as the prtmary point of contact

for all activities to be carrted out under the Tri-Party Agreement and Action
Plan.

Unit Managers. EPA, DOE, and Ecology will each designate an individual
as a unit manager for each operable unit or separate TSOgroup/unit. The unit
manager from the lead regulatory agency will be responsible for regulatory
oversight of all activities required. The unit from the supporting regulatory
agency will be responsible for making decisions related to issues for which
the supportingregulatoryagency maintainsauthority. All such decisionswill
be made in considerationof recommendationsby the unit manager from the lead
regulatoryagency. The unit manager from DOE will be responsiblefor
maintainingand controllingthe scheduleand budget and keeping the EPA and
Ecologyunit managers informedas to the status of these activities,
particularlythe status of agreementsand commitments.

QualityAssuranceOfficer. The QualityAssuranceOfficer is responsible
for monitoring overall EnvironmentalRestorationProgramactivitiesthrough
establishmentof Hanford Site qualityassuranceauditingprogram controls that
may be appropriatelyappliedto the remedialactivities. The Quality
AssuranceOfficer is specificallyvestedwith the organizationalindependence
and authorityto identifyconditionsadverseto quality, and to systematically
seek effectivecorrectiveaction.

Health and Safety Officer. The Health and Safety Officer is responsible
for monitoring all potentialhealth and safety hazards, includingthose
associatedwith radioactive,volatile,and/or toxic compoundsduring sample
handling and samplingdecontaminationactivities. The Health and Safety
Officer has the responsibilityand authorityto halt field activities
resultingfrom unacceptablehealth and safety hazards.

Technical Lead. The technicallead will be a designated person within
the WestinghouseHanford EnvironmentalRestorationEngineeringGroup. The
responsibilitiesof the technicallead will be to plan, authorize,and control
work so that it can be completedon schedule and within budget, and to ensure
that all planning and work performanceactivitiesare technicallysound.

• Remedial Investigation/Feasibility Study Coordinators. The remedial
investigation (RI) and feasibility study (FS) coordinators will be responsible
for coordinating all activities related to the RI and FS, respectively,
including data collection, analysis, and reporting. The RI/FS coordinators
will be responsible for keeping the technical lead informed to the RI and FS
work status and any problemsthat may arise.
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Ftgure A-4. Project Organization.
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