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EXECUTIVE SUMMARY

This Rewedial Dosign RopoetRemedial Action Wodk Plan {RDR/RAWP) scdmencs soil aad
in Ook Ridge, Temneante as net forth in the Recond of Dacision Joi intsrin Resvedicl Actions i1 Bethel
Yaltey, Ock Ridge. Tennezsee (DCE 2007) (BY ROD). The BY ROD defined temodial actiony for soil
and sedinut include throe sajorislly dEFeront sakac 1) plgigiog ot two lorgs wasie xisew, 2) mil remowl
actions that vary in sise from Handied cocent o leege s, sl 3) sempwil of swgarn sodiments from sevem
stremm reach exposare wolse.. The peimary objectivei of this RDR/KAWP e 0 defiae the wops of
remediation work 0 be perfoimed, ideatify dhe-pontrols thei will bo splemesicd w protect workees snd
the cuviromsmsent, s describa the metods of socomplislancat © be wied w.dmacute tho work.

This RDB/RAWP farfher adkirepncs the BV ROD resgirvidumt 1o develop 5 statiotiondly based apit
charactorization sirategy fov vee in soquicieg sildiconsl dati ko adiue dossifiod gupe in the mitere aod
extent dets sot and o verify, followiag remedial acticts, that S BY ROD rossadinl uction. aljective
requiseents sy faet. Smmpling activiics inshedod i this BDRRAWP e cxpaniod beyond BY ROD
requirnaily o inchule comtanidetice bowmday dommination o mpport soounsio calculsiion of
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1. INTRODUCTION

This Remedial Design Repor/Remedial Acuon Work Plan (RDE/RAWPE)Y addresses sail and
sediment remedial action {RAJ and characierization activities set forth in the Record of Decision fir
fterim Roemedial Actions in Betitel Valley, Ogk Ridge. Tennessee (DOLE 20023 (BY ROD). The BY ROD
identifics several remedial actions in Bethel Valley which include seil and waste excavation and capping.
Additional remedial actions may be necessary based on characierization results. With regard to soil and
sediment characterization. there are two primary types of sampling activities conducted — one for
vharacterization and one for confirmation. Characterization sampling 15 conducted to dewrmnine where action
I8 necessary and to dewrmine the boundaries ol contaminated sites. Confirmanion sampling ts condhicted to
determing that a remedial sction is complete and to conflirm that waste materizls are consistent with the
waste acceplance criteria (WALCY for the point of disposal. The overarching strategy for both sampling
activities is refermed 1o as the Diyvnamic Characterization Stratepy {DCS )

In addition, this RDRAEAWE discusses the decisions and communication necessary during the
characterization phase. implementation of the remedy. and tinal waste disposition. The Oak Ridge
Heservation (ORR) Federal lacility Agreement (FEA) provides opportunities for  future
medifications 10 primary documents.

1.1 BACKGROUND

In the mid 10 late 19805 a substantal remedial investigation program commenced in the portion of
Bethel Waltey occupied by the Oak Ridge Mational Laboratory {ORMNL} under the Remedial
Investigation/F easibility Study (RLFS) program conducted by Bechiel Environmental, Inc. This program
did not complete a comprehensive determination for all potential ¢ontaminant release sites at ORNI. and
additional characierization activities were conducted throughout the 19905, Work culminated with the
publication ¢ a series of CERCLA documents that included Remrediod Investipatione: Feasibifity Study for
Bethel Valfer Warersiied of Quk Ridee Natfonal Laboratory, Cuk Ridge, Temnessee (DOE 1999) (BY
RIFRY Propesed Mlan for Ivterim dotions in Retita] Vallew ok Ridge, Tesnmessee (IHIF 20003 (BY PP)
and the BY ROD. Several interim actions. actin memoranda, and engincering, evaluation/cost analysis
(EEACA documents were i3sued allowing work to commence within Bethel Valley to address significant
problem areas. The BY ROD was issued in 2002 and defined several remedial actions in the (JRNL
portion of Bethel Valley. The document alse identified known or suspected sites at {)RNL where potential
releases ¢ould pose a threat 10 groundwater or industrial workers and which need additional investigation.
In addition. the BY ROD recognized that the undeveloped land arcas of Rethel Valley sumrounding
ORWL. atthough assumed to be gencrally uncontaminated because of lack of wse for historical ORNI.
activities. have ot been {ully characterized. The methodolowy for obtaining these data is provided in this
RDHE/RAWD,

The BY R makes a determinanon of future land use as restricted industrial in the central portion
of QORNL. uncontrolled industrial in the eastern and western pertions of ORNI ., recreational along stream
reaches and at a farmer dispusal area, salid waste storage arca [(SWHA) 3. located to the east of the ORNL
main plant. and unrestricied in peripheral arcas outside the main ORNL developed areas. The BV ROD
identified exposure to 501l and sediment as the primary risk driver. A risk assessment methodology based
un exposure units (ELs) and a list of sotl and sediment contaminants of concem (COCs) with
comresponding remediation levels (RLs) are presented in the BY ROD. The RLs of the BV ROD consist
of Rl.s for the protection of human health in all land use arcas and RLs for the protection of ecological
receptors in the recreational land use areas. The BY ROD also states thar prsteetion of groundwater is a
remedial action goal and idenufies areas where patential groundwater sources may he present and



requires addmonal imvestigation of these polential threat sites This document addresses these piential
gf'D'l]'I'Id".'.'HIL‘T SIHETCD Ardas.

1.2 SCOPE

This RODRRAWTE presents the inended approach for implementing soils and sediment remedial
aclions as sdentified by the BY ROUI ¢see Fig. 1.5 The remedial actions for landfill capping and soil and
sediment excavation wili be conducted under CERCLA o meet the remedial action ohjective (RAalh
astablished In the B RO

This RDREAWE addresses the poriion of the Bethel Valley selected remedy pentaining 10 sols and
sediment acons ¢as defined in Sections | 4 and 217 of the BY RODY including inaciive facilities and the
[F34-pere arey spanting trom the sasternmost porlion of ORNL westwuard 10 the Clineh River. The scope
addresses soils which have been determined 1o be sourses of groundw mer contamination but daes not
wddress groundwarer itseli” The BY RO divides Bethel WValley inwe four maior administrative areas (East
Buethel Vallev, Central Bethel Valiev. Wen Bethel Valley and Raceoon Creekd to facilitare discussion and
documemantion (Fie. 1.2 Each ares has unique historical agiivities and a mix of land wse determinations,
The By ROD further divides the Fas and Cenal Bethel Vallew areas inte nine Ebis (Fig 1.3 and
streaen reaches imo sesven EUs for the purpeses of esaluating risk and making remediation decesions,
The BV ECHY alse pravides that other L1 s may be defined in Bethe] YVallev it comannmarion is found
o be presene.

I his RDR/EAWP further addresses the BV EOD requirement 1o develop a statisticalls based soil
characterization stratcey 10 fill identiled data paps 0 the natore and extent characienzation data =2t in
addition. thiz document presents methods for verifving that woils and szdiments meet the requirements of
the BV RO RAG following remedial actions,

121 BY ROD Sclected Remedy

To provide reterence and context, she following section describes relevant partions of the selected
remidy as proscoted in the BY RO Secnen L1 Table 1.0 presents the FAL far Hethel Yalles.

Table 1.1 Remedial action objective (RAQ) for the selected remedy [or Bethel Yalley

issiie _ _ Protection Coels _

Future land se Protect humam health for ¢ | controlled industrial use in ORNL S main plant arva, (23
untestricted indusimal wse in the remainder of the ORENL developad arcac. 13)
recreational use of solected burial prounds, and (3 onrestricied use mothe sndeveloped
Az, all i i sk Juvs of 1w T

Pronectien «of surface «  Aghicve AWOE for deseenated stream uses inall wanters of the state

woater hodies «  Achicwe at lcast 457 risk redoction from | 994 levels m 7200 Brides
» Maiotain surface water and azhieve sediment recreational risk-based Limirs 10 a gnal

nffx 07

Cizoundwater protesiion o Minimize furber impacts W eroundw ater

*  Preven: sroundwater from causing surface water exceedanzes in all waters of the

slats,
Fratection of coojomcal  Maintain pritestion for arez populatinns of temresirial nrganisms: proiect reach-level
rECEplors populations of aquanc oraaniams. .
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The following List provides the maior components of the selected remeds as defined in the BV RO
Cly e soil and sediment remedial action components included in the scope of this RDRFRAWP are
presentyd here

* The ORMI. mam plane area in Central Bethel Valley 1ie. 2000 area, 3000 ar=a. and the western
portion of the 4000 aread will be remediated 10 meo a controlled industrial land wse. Industoial
uses wili he alkowed of the upper 0.6 m (2 i1 of the area. Use of the subsorface below the depth
of 0.6 m 2 iy will be resteicred.

¢ The remainder of the ORNL campus puiside the main piam area {Le. 1000 area in West Bethel
Valles, 1the esstern portion of the 306506 arca and the 3000 and 6000 areas in Cemtry] Bethel
Valler, and the 006 and 7000 wreas i East Bethel Vallevy will be remediated womeet an
unresuicted industrial fand wse. [ndusecial uses will be allowed of the upper 3 m 70 fi) of 1he
area. Use of the area below e depth of 3m 10 iy will be restricred.

s Sirgambed sedimends will be remediated w0 meet g recreational dand use o the depth of
deposition. Seven ITs have been defined along the following stream reaches: Racconn Creell
Morthwest Triturary (NWT First Creckh. Fifth Creek, White Oak Creek (WO between 7300
Bridee and Tirst Creek, WO between First Oreek and Tifth Cregk, snd WO abeve Fifth
Creek.

«  Strecmbed sediments will alao ke remediaed v mest ecolosical benchwmarks o the deptis of
Jepasition,

s 5WSA S and the Contracter s Tand il will be remediatad to meet a recreational band wse. The
three waste disposal areas in Central Bathel Valley [SW5A 1, the Nonradiobogical Wasiewater
[eeatmemt Plant (NRWTP: Debris Pile. and the Former Waste Pile Area (F@PA] will be
inciuded in the controlled industriai land wse boundar of the main plant area.

v Toe undeveloped arzas in Bethel Yalley and the disturbed aress around SWSA 3 and the
Comtractar s Landfill will ke remediatod as needed to a condition consisient with an anrestrictad
land vse. Comamimation. it encountered above RLs will be removed 10 the water 1able or
bedrock. whichey 2 cames [irs.

» Through seiscted source and sroundwater actioms, impacts 10 surface waler designated as waters
of the swte will be contralisd and mimmized o allow streams 10 mect their stream use
glassifcation.

s Remedianon etforts and osher iinpros 2inents will achieve a 43% risk reduction from 1994 levels
ar the 7304 Bridge, 1the surface water imkegration point for Beilel Vallev, This risk reduetion at
the 7500 Bridee will reduce releases inieoihe Clinch River and proside additional protection for
an eff-site et of surface water, which 15 one of the goals under the Melwon Valies waletshed
RO

o The impacts frien sewwrces of groundwarer contaminatian will be minimised.

| U [ Y T P P H .
B QIO !.lu|_|l.|].;.|t|u||._1 Wil be p.ﬂ{ec{ed in Bothel y ..".”'E:

Langd use gonirets |ILLICS) arg a necessary pan of the cureent LS. Department of’ Energy (D00
policies provedures for this indusirial site. Objectives of the LUCs pest remadiation, aee 2s follows,

o Controlled mndustrial area: control excavations or penetrations helow 0.6 m {2 {74 and prevent uses
of the land more intrusive than industrial vse above Q6 m 2 ik

»  Lomrestrictad industrial area: comroe) cacavations or penetrations helow 3 om0 iy and prevent
uses of lamd more intrusive than imdustrial uss above 3 mo 10 i

+ Recreational aran (as applicd to streambed sedimanesic restrict aceess o most strearmbed
sediments and cantrol worker exposure through a radiological exposare proteclion progran:
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« Recreational area (as applied to SWSA 3 and the Contractor's Landfilh: restrict recreational
aclvity 1o passive surface use of disposal areas; prevent unauthorized contact. removal, ar
excavation of waste material: prevent unauthorized destruction or modification of enginecred
controsls: and preclude use of the areas for additional fulure waste disposals ot allernate uses
inconsistent with the management of currently disposed waste; and

*  Unrestricted areas: no LUCs required.

The selected remedy and the specific compenents of the reimedy are. where possibla, prescriptive.
describing the required action and the remediation goals 1o be met. The selected remedy. with regard to
soil and sediment actions. has identitied three materially difierent tasks for remedial action.

|, Capping at twe of the large waste sites in Bethel Valley including SWSA 3 and SWSA 1,
Instaliztion and maintenance of soil covers is required for the Contractor's Landtii] site in Wesi
Bethel Valley and the FWPA and NEWTPE Debris Pile in Central Bethel Valley, Capping may
alsp be considered as an option for areas that will cequire further investigation should the
magnitude of the required action and the cost 1w remediate be substantially different than the
assurnptions made in the BV RO

2. 50 remowal actions tw meet land use criteria which vany in sice from Dmited exient to large
areas. These actions muelude substantial sodl removal actions ot SW5SA 3 {soil areas 1. 2 and 3)
and a1 numeroes locations within the QBRN1. main campus area. These locations also include two
sites where groundwater investigations were conducted post BY ROD that were subsequently
wentified as threwis (o groundwater. Recommendations that idemified these additional soil
removil actions are made in the Emgineering Studh Report for Growsdwater dctions in Bethel
Fafley (DO 20033 (Groundwater Report).

3. Removal of stream seditments in the seven stream each ELs

These three soils actions will be implemented with task specific requiremenis consideriog the
action’s impact an ihe immediate and {arger Bethel Valley atea to minimize site operations disruptions
und 1o minimire the probability of Temobilizing comaminants. The remedial action plan presented in this
documernt addresses the three different types of actiuns separately und provides specific requirements and
precamions ta be taken during each tvpe of remmedial action,

Al numerous areas in Central Bethel Valley where comamination is known or suspected to be
present, no definitive data are available o support an action NFA determination. For these areas the
primary focus of this decument is to define a DCS which, when implemented. will provide data adequate
to support an action™NFA decision for cach potential contaminated release site, define the nature and
extent of the contamination o support a voelume estimate for 2 remedial action, and prowvide the necessary
data ta support a WAC evaluarion.

1.7 BY ROD Actions Addressed by this RDR/RAWE

This RDRE/RAWD has been developed to present the process steps that will be taken for the defined
soils and sediments actions and to describe the characterization process that will be used to support the
actiott'NF A determinations for the identified sites where additional sampling is requircd. Actions thar are
specifically identitied in the BY ROD that are meluded in this RDEARAWE include the following.

In Ceniral/East Bethel Valley;

= Buried Waste, 5WSA | install 2 cap W pratect the wotker and minimize impacts o groundwater;

B |



1.3

Surface So1l. main piant arca: remove surtface soil o protect the indusirial worker, controlled
industrial use scenario |estimuted §35,90H m’ 1| l:_Eﬂlﬂ}d:J]f

Surface Sail. outside the main plant area: remove surface soll w proteot the induserial worker.
unrestricled industriand use scemasio [estimated 3000 m’ 0 700vd™)

Deep Soil. outside the main plant area: remove soil thal excerds Rls i anv. o protect the
industris] wacker, unrestricted industrial use scenario; and

Sediment- and Floedplain Soils, WO, Firs: Creek and Fisth Creek: remove sadiment 10 achies e
recreational risk-based limits and o control cesium-137 ¢ Cs s at the 7300 Bridge. remove
floadalain sails to prateet byvpothetical vecveational user [estimared 13500 m ¢ ]'-".{-'u{'rﬁ}'d"'u]. and
as appropriate, removy sediment oo prowest scelogical rTeceptors.

In West Tiethel VallevRaccaon Creek:

Buned Waste, SWSA 30 install a multilaser cap to protect 1he mamenacce worher and minimize
impacts to groundwarsm:

Soils. SWSA 3, Soll Arces 1.2 and 3 remove s0il that exceeds BLs for uaresiicted wse:

Roila, 1000 Area: remove sail thar exceeds RLs to protecs the industrial worher under an
unrgsinzted industrial tse seenasio: wnd

Soil. remainder of West Hathel Valley: retnove soils 10 meet unresiricied mdustrial use jestimared
LTAOG M (22.000vd ]

DYNAMIC CHARACTERIZATION STRATEGY (DCS)

The goal of the [0S characwerization sampling i 10 obtain data 1o suppon an acien™F A decision

for Beshel Walles soils and sediments comsisient with the anticipated jand uses designated in the BW
RON, deline excavanon volumes, and confirm thar post-remedial aetion soits and sedimeants comply with
the BY ROD RAQ. To gather information that will meet the BY ROD RAOQ while minimizing the need
Lior multiple phases of data collecion planing. -he DO% inteerates elements of the following.

Guidance mulined in the Muli-Apencsy Radiation Surven and  Site lnvestigation Manual
(VARSSIN G (DOE e al, 200450 MARSST™S provides preseriptive, st flevible wuidance for
policeting defensible data to evalume the starus of radiologically contaminated sites, MARSSIM
was developed 1o address potental yadielogical comamination on surface soil and building
surtaces and makes use of survey Instruments designed 1o deleet the oresence of onizing
radiation in the field. In Bethel Valley there iz potential radiolosical contamination in buth
surfaee and subsurface soils, and there are potential chemical comtaminants whose presence s no
detertable using the radiation deection Instrumentation emplioved by MARSS M. While the DCS
2oes bayvond the seope of MARSSIMV. @1 incorparares key elements of the MARSSIM approach.
These clements inchude the 1MC% data evaluation process wnd use of @ classification system for
investizaive umis. Lnder MARSSIM, classification is the process v owhich @ surves unit is
deseribed aczording ti radiolovical characteristics, Under this DS, soil unit 15U are classified
B estimating the hkelhood. based on gxising information, that an area will raguire a remedial
action, The clussification svstem allows respurces to be focused on areas for which insutficient
infurmanion exists to estimae such lhelihood.

U5 Envirommental Projection Agencs s (EPAsE Trad Approach (EPA 20010 including the
rgorous application of the dasa gualin objective (OO procgss. The Triad Approach = a
strategy Tar field investizations that is designed to obtain site-specific information in an efficien
and cost-effective manner and improve decision-making contidence. There are three primars
elements fo the approach: 171 systemane planning, (23 dvonamic work plans ([DDWPsi and 035 real-
time measurement wechaolegies. In general, these three elements ane inteerated to sireamhine the
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approach to characierization, remediation. and dectsion making, Systemanc planning involves a
rigorous application of the DQO process 1o meet the needs of environmental sampling projects
and 10 ensure that the means tu satisfy those needs are fully understood {the DGO process for
Bethel Yalley is presented in Appendix Ak The goal of systematic plaoning through the DO
process is to manage inherent uncerainty in a cost-¢fTective manmer, taking inta consideration the
number of sample measurements to be collected, the expecied reduction in uncerlainty from such
data. and the cost of acquiring these data. The DWIP describes the bhase set of samples fi.c.,
number of samples and sample locations) but is also designed o be flexible and kept current sa
that the project team can react o the data produced by field and laboratory analytical wechmiques
and make decisions in the fleld about the direction of the fleldwork, In the cvent that an
ungnticipated situation should arise. it is imporant that the decision-makers have access 10 the
data so that they can pive umely instructions about how o proceed. fn general, dynamic
adiustments during ficldwork will entail collecting more data in response te field analytical
results, thus providing o higher level of confidence that the siie has been adequately
vharacterized.

The applicatin of applicable components uf these two characterization approaches was evaluated
duting the Dynamic Verification Sirdegy (DVS) process development for the DOE East Tennessee
Technology Park (ETTP) site, Because the key aspects of the DV approach are suceessfully being
implemented. the DWVS stratepy forms the basis of the 1% approach. The key to envirenmental field
project flexibifity and acquiring etfective data is on-site technologies that deliver real-time information,
Selection of real-time wechoologies is based on the project D5 that are clearly defined duting
systemalic planning. The capability of cach technology o address site-specific contaminanes needs 1o be
adeguately demonstrated prior 1o the technology's apphication, and qualin checks should be made during
application. Although real-time technolegies are an integral part of the DCS approach. fixed laboratory
analytical methods are used o provide anabyie-specific data thar assist in managing uncertainty and
suppatt the cisk assgssment portion of the decision rules as well as being a quality contral (OC) tool.

A Hemedial Action Core Team (BA Core Team) has been esiablished to streamling planning and
completion of actiens ta be performed in Bethel Valley. The RA {ore Team approach is a formalized,
consensis-hased process where members reach agreement on key issues #nd strategies. The RA Core
Team comsists of representatives of the FFA parties, including NOFE. EFA. the Tennessee Department of
Envirorument and Conservation {TDEC) and DOE"s remedial action contractor. The RA Core Team's
primary function is o make programmatic decisions that facilitate and guide the specific projects as
Bethel Valley progresses loward its anticipated end state. Proper use of a Core ‘Team solicits issues and
views of Jeam members and builds consensws on the appropriate seope and direction of the work before
inal docurmentation is prepared. To perform this function while adhering to schedule, the RA Core Team
must be regularly informed of issues and perform its duties on schedule and in a timely manner. The
primary decisions facing the RA Core Team during characterization include what sampling 10 conduct
and whar, if any. action s required. A varicty ol tools discussed later in this document are used to
cominunicate existing and newly gathered information o support these decisions,

The DCS stratepy establishes a confinmation sampling approach to determine if a remedial action has
heen sufficient to mwect the BY ROD RAO. After remediation. confirmation sampling can determine if
additional remedial action is needed to meet the RAQ, As with characterization sampling, systematic
planning. field measurements. and use of the RA Core Teamn to streamline decision making are key
compenents of confimation sampling. Sampling conducted 10 suppart remediation may be used to
evaluate site conditions beyond the action/NFA decision, such as refinement of remedial action
heundaries. waste characleristic identification. or extent of saturation. These sampling activities are
acknowledeed as necessary and are included in project planning.



Also. during remediation implementation. communication with the RA Core Tesm 1o discuss the
impacts of changing site conditions s critical. During planeing of an action. potentiad changes are
identified and a contingency plan developed tor the conditions mast likely to chanege. As the action s
mnplemenied. the site conditions are moniterzd and i a changed conditon ocours, the BA Core Team is
notified se that a decizion can be made on the impact to the remedy, Cominunicanion with the R4 Cure
Team is critical 10 provide coecurrence that the action is complete. Az with characterization results
comfimation sampling results and sile conditions are communicated to the RA Core Team through a
variens af taels,

[ PROIJECT ORGANIZATION

The following foure (Fuz, L4 presemts @ programmatic overview of the key orzanizations involved
in the Bethel Vallew soils and sediments remedial actions and characterization.,

The RA Core Team provides programmatic decisions and direction o the remedial aciion
comiraceoris). (JOE™s prime contractarl sy ensnes implementdion an the project leve] and is responsinle
bor field implementation, DOE. EPAL and TDEC compeese the Ba Core Team. [20E contractars) mas
pericipate n Ccore wam acuviles i wppropriste and as necessany, The DOE prime coatractoris) :s
responsible tor ensuring e remedial action is performed in accerdance with specificarions set fonth 3o the
BV ROD.

Kemadial acnors und characterizaton  activities will be conductsd in accordance  with ihis
RIDIRRAWP after approwal by EPA and TDLC, In addition, am: lower-nier subcontractors must teet the
DOE prime contraciar regquirements tor developing and complving with the coatracwor approved site-
specilic work plan, ransportation plan, wesic management plan, work contral packages, amd ail
appheable permits and procedures,  The remediol action contractor will meet al: applicable 130E
arders negquitements during the exgeution of the activities deseribed in this RDEARAWE.

Figure i.4 Organization Chait for Bethel Valles Soil and
Sediments
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2, SITE DESCRIPTION AND CONCEPTUAL SITE MODEL

This section presents adescription of Bethel Valley including its location in the ORR. its gencral lay
aut. and the prineipal sources for contamination.  The description of Bethel Valley s followed by the
conceptual site madel (C5M).

2.1 SITE DESCRIPTION

Oak Ridge Reservation (DOE)

Bethe! Valley area at Oak Ridge National Laboratory
Cak Ridge. Teanessee

CERCLIS (DD TN1890090003

The 34.316-acre DOE ORR (Fig. 1.1 is located within and adjacent to the corporate limits of the
city of (ak Ridge, Tennesscee, in Reane and Anderson counties. The ORR 35 hounded to the east. south,
and west by the Clinch River and on 1he north by the developed portion of the vity of Cak Ridge. The
ORR hosts three major industrial research and production facilities originaily constructed as part of the
Waorld War [T-era Manhattan Project: ETIP (furmerly the K-23 Sitel, ORNL (formerly X-10%, and the Y-
[2 Natienal Securily Complex.

CIENL is an active laboralory that occcumies approximately 3560 acres in Melton Valley and Bethel
Valley and is located approximately 16 km {10 miles) souhwest of downtown Oak Ridge. Tennessce,
Although ORNL was originally constructed in 1943 10 support the Manhaman Project, ORNL s current
misstons are to condugt applied research and engineering development in suppert of [XOE programs in
nugicar fusion and fission. energy conservation, fossil fuels. and other energy technalogics and (o perform
basic scientific rescarch in selected areas of the physical, life, and environmental sciences.

Rethel Walley is a 1734-acre area detined by the upper dralnage area of WOC and its tributaries in
Bethel ¥alles, Bethel Vallev includes the neiphboring Raccoon Creck watershed and a small portion of
Bearden Creck (Fig 1.2). Raccoim Creek is included because comaminants detzeted in the surface waters
are aiributed Lo contaminant migration from releases i West Bethel Valley. Bethel Valley includes
headwaters for WOUC, which ¢xits the valley through a water gap into Mellon Valley. A tributary of
Bearden Creek bepins in last Bethel Valley and Mows through the Haw Ridge and into Clinch River
{Melton Hill Laka), Adpacemt Mehon Valley includes farmer waste areas derived from operations at
ORNL. and comprises the Melion Vailey watershed administrative area.

The Bethet Valley area was divided into the following four arcas fur the BY RIFS {Fig. 1.2) to
simplify discussion of findings:

s Fast Bethe] Valley.

«  Central Bethel Valley,

»  Wesl Bethel Valley, und
&  Raceoon Oreck.

East Bethel Yalley includes the QRN plant maintenance area. Central Bethel Valley includes the
OBENL main plant area, which consists of active and inactive buildings, former burial grounds,
underground liguid low-level (radioactive) wasie (LLLW) tanks. underground process and LLLW
pipelines. and associated underground and abovepround utilities, West Bethel Valley contains a burial
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ground arca and g smaall porien of the plant area. Raccoon Creek contains primarily slightly cantaminared
media that have migrated from West Bethel Vallev. The BY RUITFS further divided the heavily
industrialized Central Bethel Walley area inmto sehareas (based on building nutnbersy Central Bethel
Wallen 2000 Monh Area. Central Bethel Valles 2000 South Area, Cenirzl Rathel Vallew 30040 Sorth Area.
Central Bethel VYalles 3000 Sauth Area. and Central Bethed Vallev 3000-6000 Area (Frz. 1.3

Histotical processes, programs. and wasie manaverment practices associated with the missions of the
laboratary have led w environmental contamination in Bethel Valley, The estimated peographical ewent
ot crntarminalion is apprisimaicly W00 acres, & large inventan of radicactive waste combaned o ith wher
hazardows waswe constiluents in nomerees locations, which wegether release comaminants ino the
environment at cancentrations exceeding legal or risk-based criteria are present i the Bethel Yalley area.
The pervasiveness of cantamination it the ORNT. comples and the swnilarity of conaminans found trom
different source unity cenplizale determingtion of well-de Gned contaminant olumes and distinet areas of
comamination. Corrent releases from Bethel Valley oxinthe ORR viag WO w o the confluence of W
and the Clinch River.

im accordance with CERCLA Sect 120 and 40 CFR 30343001041 and the FEA. DOE is acting as the
lzad avency for thi action, PIEC and EPA s pantics o the FEA, provide eversicht and approval of the
temnedy szlection and related cheanup decizions.

22 TCONCEPTUAL SITE MODEL

Bethel Walley is located in the wallzs and ridge physiographic province of eastzrn Tennessee.
Floengated vallevs amd ridges of Rided and Gahed rock charaeieriae the prinince. The geologic anits of
shale and carbonate rock wete structurally deformed in the distam past. These disturbed rock units are
interseb tractured and have been exposed o surtace erosion for eons. The persistent humid conditions of
the reginnal covironment resuled o dissoiution of the carbonate rock, leaving behind the inselubie
residual fraction. The region s characterized by solution fhatures, cavernous porosity, and open-flow
conduits in the carbonate rock uaits. covered with a blanket of cias-rich residouns. Sharp topographic
reliel and small poimed surface and groundwater drainage aress are localhy characteristic of Bethel
Waliew.

Stils dne portions of Bethel YValley have bocome contaminatad by baboraton related chermicals and
radiotuclides through a number of release wechanisms (chemical spills. leaking fines. tandfills. pits and
sumps below byildings basins, and hurn pitsy and pose twoe problems. The ficst problem concerns the
comlaminated soils. which pose a potential risk 1o the healin of warkers who might come into contact with
them. The second concern s 1hat the contaminated soils (and associated debris or infrastruciuce s ma he
SIMIETE SN :11"[:.:1r|l;-1rnin:1[inn ' f_,lT[‘.l'I_!I'I'II’J“'ﬂ'I[.‘.F.

Exposure 1o warkers represents the pronars potential exposure pathwas n Bethe. Vallev, Exposure
could accur during daily activitizs, such as mowing or simpdy walking across the site, or during
construclionfesgavition golivities. Much of 1the conlamination has beenr deposited on the surface and 15
relatdvely smmobile and. thus, has remamed on the surtace. The maobility of consaminants in the soils is
alfected. in large part by the chemizal nature of the contaminants and the high chne content and
correspondingly high cation exchange capacits of the unconsolidied residual soils. Priman contamninants
in soils constst of tadionuclide and inarcanic chemicals wivich oopicallyv have a high ion exchange affinity
Tor soils, As o resolt. the soil cortaminants are relathvebs mmobile, Transport of these contmaminants Lo
sroundwater will tvpically oocour by mobilizavdon of colleids w0 which the contaminanis are atached.
Cither mobile contamingnts that may pose & threat o groundwater include volatile arzanic compoumds
PV Dense nomagueous-phase guids (AP are a predominant gresmdwater contaminant and
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have tvpically moved from the original source location into the wnatoral materials, These mohile
comtaminants are present in the relict structure. micro-fractares and pore spaces of the unconsolidated
sone and bedrock materials that underlie disposal sites.

Investipation of potential sources of contamination of yroundwater was conducted following the
puhlication of the BY ROD. The findings fTom these groundwaler investigations are incorporated in the
Groundwater Report. Several additional seurce removal soil actions were defined by these investigations
and are included in the idemified soils wetion in this RDR/RAWP.

The BY ROD has dentified specitic actions and selected a remedy that will he implemented by tkis
RDR/RAWP. Three rypes of temedial actions are identified: 1) partial excavation and capping of landfill
and buried waste disposal siws. 21 smil removal actions, and 3) excavation and disposal of stream
sediments along, White Oak Fiest and Fifth Creeks, The (ollowing discussion presents a summary-jevel
descripion of the physical characteristics. distribution and special considerations for each type of
retwedial action. These conveptual deseriptions will form the basis of the conceplual site models 1o be
nsed in developing site-specific work plans, Work plans will be provided by the contraciors who executs
tha required remedial actions at the individual sites.

2.2.1  Buried Waste {Burial Grounds anyd Landfills)

The principal buried waste disposal areas in Bethel Valley are SWSA |, SWSA 2, the FWPA, the
NRWIT Debris Bile. SWHA 3. and the Contractor's Landfill. Between 1943 and 1931, solid Iow-level
radivactive waste was routinely buried at shallow depths In the subsurface soil. Early burial procedures
involved using unlined renches covered by suil ar a combination of concrete caps and soil. SWSA 1 in
Centeal Bethel Valley, s a |-acre burial ground used from 1943 to 1944, The volume of waste in SWSA |
is estimated at 12.400 m” (16.200 }'d:‘ 1 SWSA 2 received waste frome 1944 10 1946 in an area tn Central
Bethe]l Vallev cavering about 3.6 acres, The contents of SWHA 2 were tater excavated and moved to the
eastern end of SWSA 3 in West Bethel Valley, {The residual comamination at the SWSA 2 area is
addressed in the BY ROD as an area of subsurface soil contamination.) The FWPA is estimated 1o have a
volume of 1600 m’ (2100 ¥d’) of primarily soil and constructionidemolition debris. The NRWTP Dyebris
Pile is estimated to have a volume ol 3170 m* (41350 }'d3) of primarily constructionfdemelition debris.

SWSA 3 is a T-acre burial ground located 1n West Bethel Valley that received waste from multiple
sources Irom 1946 to 193], During this time, ORNL served as a disposal site for wastes from such
facilities as the Mound 1.aboratory and the University of Chicago. as well as the threg ORR plants. Alpha-
cmitling radioactive wattes were contained in drums, set on conerete. and covered with concrete. Beta-
pamma-emitting radioactive wastes were buried in unlined trenches and backfilled with sol. The contents
of SWSA 2 wer excavated and moved to the eastern end of SWSA 3 aller SWSA 2 was closed in 1946
The volume of waste and contaminated soil in SWSA 3 ix estimated at %6700 m3 (126,300 »d3 )

2.2.2  Soils and Scdiments

Conlumination is present in sediment and surface soil [defined here as less than 0.6 ¢m {2 {t) deep]
and in subsurface soil {defined here as greater than 0.6 em (2 ) deep]. Ultrasonic Ranging and Data
“wstem data indicate severa| areas that vxhibit surface radicactivity. These areas are listed here in generat
orcler of largest areas of contaminant exient:

«  WOC floodplain soils.
¢ South Tank TFarm
o SWRA G



*  Marth Tank Farm, and
+  |solopes Ared.,

Analvses of 2oil samples reveal mamy different radionuclides in these arcas. Cesium-137 is the maost
connmam radionuclide present. with ™ Co, “®Ra. "7 7VPh. P ac WS, and T also prevalent. Cesiom-137
car be found at concentranions of 2KAWK) picocuries per sram (pCigl (compared o a backuround
cancentration ol 0.9 pCinl Cesium-137 (5 founded extensivelv in the White Ok Creek floodplain.
reflecting the affinity of this consiluent to sorb to solls und sediment, Other radionoclides are found
disserminaed throughout the Central QRN comples. resultng from various accidental relzases. Samples
of surface soil collected trom abaut 220 locations thranghout Bethel Valles have been analvzed for bath
radiologicai and chemcal constituents. Compared o radiclogical constituents. the  distribition of
chemicals in surface sail s lest exiensive and the concentratons i as high, Contaminated soils in Wes
Bethel Yallev include several discrete arcas ol surface soi! contamination. Surface soil cortamination is
present over a [ial ol approximatzly 3 acres o the vicinite of SWSA 3, the Contractor’» Land A1, and the
Closed scrap Mewal Area Cesium-137 35 common i SWSA 7 zoils,

There were numerous subsursace releases at OENL, including leaks trom pipelines. Subsurfice
samples were collected from more than 197 locations throughos Bobel Walles and analvzed for
rudionuclides, matals, oo orpanic compounds, Anakbvrical resulrs indicare at least tour arees of significan
subsurface comtaminatbion: Bldg. 3009, both the Morth and Sourh ank tarms. ang the Taelopes Arca, Soils
surrounding Bldg 3019 are contaminated from 2 series of histongal pipebine leaks with gross beta actvin
as high as 16,000 pCrg and gross alpha as high as 1043 pCise. Samples in the ares contain elevared
concentrations of radisnuclides, suzh as ~ Cs. tozal radicactive stromtium. *'Cu, and =" *"'Py, Soils near
u histarical pipeline leak north of Bldz, 3019 comsained gross beia activine as high &< 1855 pClie and
wrass alpha up to 3104 pCie. Specific radionuclides oceurrine at this lzak site include ™ Am, “Co. ¥ Cs
TEu PUm and " Pu As with ather samples :nthe vicinns of Bldg, 30719, the highes) concortratians
af these radeenuoclides were found in samples collected from the 3- e 5-m ¢ 10- w0 15+t depth intenval,

Subsurface soil samples at the North Tank Farn: exhibited upow 62,600 pli-p gaross beta activits and
23 pCig gross alpha at a deph of 5 mol3 10 Seils surrounding Tank W-14 in the North Tark Farm
are highly camaminaied with alpha-. beia-. and gamma-emitting radionuclides. Gross alpha activiny levels
ranged from 13000 w 83,000 pCirg: the highest ievels were dewenied immediaiely adjacem 10 the Lk,
{iross beta activiny levels ranged from 40,000 to ovar 300000 pCle. Stronnum-90 concentrations ranged
frim 9 to 33,300 pCig. In addition 1o ", radivlogical contamination in sail swTounding the tank (and 1
tank lguid samples included ' Cs. ™o 13771 and = Pu

Analstical resolts from soil borings in the Sowth Tank Farm indicare that soil contamination is
dominated by 81 (0 ta 339 pCrorand T 40 w 760 plidey Soils in the lsatopes Atea exhibited
activities of up 1o [890 pCi-g gross alpha and 3208 pli g wross bela.

Mercury comtamination i3 peesent in soi near buildings 3303, 3592, 3501, and L3, The highes
mercun conentrations it soil borings were dstected adjacent 1o Bldp. 33920 The concentranions i the
berrings ranged from <85 mg'ke o 548 me'kyr: concentrations yenerally dscreased with depth. suggesting a
surface ralease. “ercury in :oil endemeath Bldz, 453071 1 the suspeeted souree of contamination in
mubtiple hasement sumpes that are being pumped and discharged o the Process Waste Treament Comples
(PWTCror WM

Fasl Bethot Valles soils ale uol exlensivels samplad. and thers are limited suhsurface soil daa in
pasts of the maie plant aree such as the 20040 Arsa These and other ancenaintics will be managed throagh



Fon

the use of contingent acteens and decision rules. which are described in the Bethel Valley DHJ0s
{Appendix A

Gengrally, contaminated sediment has gecumuladed tn the lower wach of WO in Bethel Yalley.
Sedimeant from WOC beiow the ORNL complex has been regularly sampled. bun sediment sampling dara
arc limited for smaller tributaries. Cesium-137 s the most pervasive contaminant, with “Ca, mercury,
and polvehlorinated biphenyls (PCBs) also present. Cesium-137 concentrations in sediment in WO vary
from 10 pCifg to a maximum of 4160 pllide, with an average concentration of 2005 pCifg. Cesium-137
concentrations in Fira Creek are lower, with a maxtmum of 66 pCifg, Little cesium has been detected in
sediment samples collecled from NWT and Raccoon Creek. Historical data reveal high concentrations of
muereury o Fifth Creck sediment. For example. sediment sampled at Outfalt 261 had mercury
concentrations > 1000 me/kg before 1990, Those congentrations had fallea w roughly 1O mef&ke in 1996,
Mast of the seditnent in WO iy lightly contaminated with mercury (<10 ma/ke) althouph concentrations
in WO sediment above Fitth Creck increased since 1995 to a 1996 maximum of 15 mg/kg. The soutces
uf mercury are past releases that continue to migrate into surface water from sumps and stonm drains that
discharge to surface water. There are limited sediment data in these tributaries {three sampling stations),
Samiples from these stations have had contaminan concentrations mastly at or below backyround.
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3. REMEDIAL DESIGN REPORT

This section presents ganeral desizn parametars. functional and technical requiremants, and desien
objectives. The primars objeciives of this RDRBAWP are 1o define the scope of remediation work to be
perlormned, identifv the controls thar will he implemented to protect construction wothers and the
environment. and deseribe the methods of accomplishment that will be wsed o excewte the work. Thix
section provdes the approach for conducting the seiected retneds for buried wasee isolation by capping.
suil und sediment excavanons, and the general approsch to the DO process, along with decisions that the
process resudts will suppart, DOS provides infoomation wosuppert decisions wo whether action s requiced
through characleriation. Should actions he required thes  will generally follow the approach and
decssions flow methedology presented o this section. The charasterization strawes further provides an
approach e suppori decisions on the extent of the action and whether the wotion is complew througeh
confinmation sampling. In both cases, the sampling approgch and the communication neceszan o nake
the key dectsioms throughout the process are discussed. Degisions and comenunicativas requaired during
remadiatien abso are discussed.

3.1 SITE PREPARATION

Al siee preparation actions desqrited below are subjegs o general reguiresnents e, gresion and
sedinent control, dust control. worker protection). Temporars erosion control mepsures will be
implernented s needed to proect disturbed arsas prier w0 final restoration activities. Ternporan
measures may include 1emaooran seeding and muiching, On exposed soil slopes and stockpilas. ralling or
triseking of soils may also be used to stabilize sails,

311 Access Roads

Cristng roads will be used and maintaited a5 requited throwshour the duration of the project
provide safe access lor wransperting materials. equipment, and waste trom the remediation site. ™ew
staming sress will be established o soppon remedial action and characierization activiies,
3.1.2  Arccess Control

Qite access requirements may include bt ours nol ke limited 10 General Empleves Training.
Analvsis (AHA) Noo saly wilk the administratve secunny comrols limit aceass 1o the sites. the remedial
action gontractor will provide (e phvsical comrals such as securits fences W presenl inadversnt access
ta these areas. This canfracter is reguirsd to comduct work safehe and will provide a safers plan for the
rropesed conduct of pperations al the sites,
313  Temporary Facilitics

Areas will be designated om the work plans submined tor approsal by the remediation contracior for
parking and other temporan facilities. These facihities will be removed gt the conclusion of the remedial
actiuh and appropriate sile restaration will cocur,
314 Clearing and Grubbing

Am vepetation thac miust be removed Tor sevess Lo the sites is not assumed to bz radiologically

comtamtinated. [f it ie determined that the wesvlation s contaminated. @t will become part of the
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Enviconmental Management Waste Management Facility (EMWMF) wasie 1ot I'rees and shrubsibrush
will be cut as close 1o existing grade as practical. Roots may by Tefi in place in some arcas.

Special considerations must be made by the remedial action contractor for work in proximity to
active drainages. These considerations include, hut are not limited lo. 1) bank stability, specifically the
stahility of the banks of the creeks where excavation by heavy equipment and equipment loading could
separately. or in combination. result in slope failure under drv or saturaled conditions and. 2} the means
bv which contaminated sediment will be isolated from the flowing siream during excavation, It is
unaccuptable for significant sediment volume to become suspended and transparted downstream during
excavation.

31.5 Decontamination Area

Controlled areas delineated for equipment decontamination will be established, Remediation
activitigs will be designed to avoid placing contaminated materials in uncontaminated areas and
minimising the size of said areas. After the areas have been remediated and contamination levels verified
1 meet cleanup levels. areas will be redesignated as radivlogically uncamtrolled.

Debris will be removed tram construction eguipment that has been used in radiclopically
contaminated areas using law-volume water blasting before the cquipment leaves the controlled areas.
Decontamination will be allowed only in designated arvas located at least 200 fi from any surface water
and will not oceur in areas sloped preater than 2 percent grade. Figld screcning devices will be utilized o
detect the presence of chemical conmtaminants of concern for cach remediation area. Because chemical
and radiological contaminants are tvpically co-contaminants. it s anticipated that decontamination
operatims  conducted for the removal of radiological contaminants will alse remove chemical
cuntaminanis. However, if based on field screening. chemical contaminants of concern cemain on the
equipment, the chemical decomtamination process will occur in an area similar to the radiological
decontamination area emploving the appropriate chemical decomtaminant. The decontamination arcafs)
will establish appropriate liquid comtainment measures to ensure protection of workers and the
envitonment,  If chemical comaminants of concern remain on the cquipment following field
decontamination, a statistical sampling method will be employed to obtain sumples for anaiytical
laboratory analysis. Based on the results of the analvtical laboratory analysis. a disposal decision will be
made, A bermed and lined area will be selected and designed in the field for final decontamination of
equipment priot to removal from the site. 1 necessary, the arca will be constructed to address radiological
contaminaticn concerns. Decomtamination fluids will be pumped inte holding 1anks and disposed of
vnsite within the soils area of contamination or transpened to an onsile (reaiment faciliy,

31 DESIGN

A site-specilic work plan that provides an integrated site pian will be preparcd by the remedial action
conwractor for each site, or combination of sites and submitted to the RA Core Team for concurrence, For
capping remedies, a detaited design will be submitted via the site-specific work plan for 30, 60 and 4%
desiegn review and approvals. The site-specific work plan will address the key components of the
remedial action or characterization activity and will include, as appropriale. but not limited to, sile access.
site preparation. construction design. characterization planning. and site restoration.  The site-specific
work plan will also include 2 site operations plan that defines traffic flow, staging areas operational areas
and exclusion boundaries, Fach site-specific work plan will be incorporated inte the Bethel Valley spils
and sediments WP (Seqt. 5.1.2),



33 BURIED WASTFE 1SOLATIONS AND CAPPING

Buried waste will be isolated by a multilay er cap and upgradient diversion syvsterm at SWSA 3, a cap
ar HWSA 10 soil cover dnstallanonsmaintenance o the FWPRA. the NEWTE Diebris Pile, and the
Contractar’s Landill. The sites and the <elezted remedies are listed on Table 3.1 and are shown in Figs.
3.1land 3.2

Table 3.7 Buried waste sites and selectied remedies

- Site Selected remedy i _ Descriplivn

SWSA inatall Simple Cap Ennre area of buried waste coversd by cap.
Infiltration limiled by the cap

SWhA S Multilaver Cap Entire area of burivd waste cosered b cap
desizned o mees relevienl RCRA laadfill cover
reguirements, stable of decreasing surface water
concentrations, and stable prowndwater conditions.

WA Install and mamwain 2 & All debrts and comarmination above remediation

ConveT iovels covered.

NRATP Nebris insall and maintain 2 fi All debris and contamination aiwve remediation

File CAVLT levels coversd.

Contractor’s Maintain Cap Adl comlamination abos e remediation levels

_Landfill _ coversd.

A multilaver cap with a barreer and drainage laver will be installed an 3WSA 3 1o eocompass all
huried waste and protect workers and future recreational users from unavceplihle exposure to radiation
and w mintmize fusther unpacts 1w eroundwater. Design will meet RCRA closure requirements. During
desipn. the cxtent of duried wasie will he vertfied 1o ensure that all waste 5 contained. An cxample of 2
multilaver cap cross section is showo in Fig 3.3, This figure (= an example of tpical constroctuse onlv:
the setual capping conficuration witl be esiableshed during aetailed destgn as approved by the repulaties
in the site-specific desian, The cap will isolate the waste and will substantialls reduce the amoenant of water
that migraics through the busied wasie, resulting in a reduced flux of comaminants 1o surface water vin
graurdw arer.

Ar uperadient surface water and groumdwater diversion wrench will be installed at SW5A 5 1w
intercept and diven |aterally flowing sroundwer and routz i around the buried wasie. The trench will he
designed and comsiructed 10 minimize surface water from entering, Storm fow and shallow groundwater
ahove the bedrock will be collectad ssurface water will be rowed around caps using perimeter ditches).
DY intends to desien and comstruct the vpgradient trench in a way thal will prevent inferception of
contaminated groundwater. An sxampie of an opgradiont divension wenck @5 shown in Tig. 3.4 Vhis
fipure is an example of tvpical construction onty. The actual upgradient diversion trench configuration
will be caablished dusing dewaided design as approved by the regulators in the site-specitic design.
Surtace water moniloring for remuedial effectiveness will include detection of contaminams thar may have
originaled {Tom the diversion rench. It divened water comtribuees 10 surface water excegdances. it will he
rreated befiore release,

A simple cap (low permeability covers will be installed an SW3A 1 te protect workers from
unaceeprahbe exposure to radiation and w minimize funher impacs o groundwater. The cap will isolaie
the wuste and substantiallv reduce the amocunt of water that migrates through the buried wasre. thus
seducing the peential far $WSA ¥ contaminants to reach surtace water via groundwater,
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A 06-m {2-fi) soil cover will be provided at the NEWTP Debris Fle. the FWPA, and the
Contractor’s Landfill to prower workers (rom unaceeptable exposure to radiation. Addinonally, two small
areas of the existing cover at the Contracter’s Landill are comtaminated and will be removed and
hackiilled. Pre-design sampling will be conducted 1w deiermine the extent of surface contamination and
thickness of existing sol] cover a1 each arca,

The East Melon Valley Borraw Site may be the source of all fill soil required. This site is localed in
Melion Valley on the easi side of Health Physics Rescarch Reactor Access Road. The 25-acre site has
been investigated and determined to have at least 17 m (35 1) of soil suitable fur use as fill. The other
potential borrow sites evaluated in the BY RIFS may also be used. All surface debris will be removed
and sent w the EMWME or an appropriate ott-site Fagility prior o capping or covering.

3.4 S0LL. REMOYV AL ACTIONS

Several soll removal actions were identitied in the BY RO {Figs. 3.1 and 3.2% In addivon. the BY
ROMD recognizes several soils sites where the potential for remedial aclions exists and acknowledges that
the uncharacterized areas of Bethel Valley may hold wnidentified locations. which alse will require

remedial actions. Table 3.2 1ists the sites that have been identified lor remedial action. The sites are also
shown on Figs, 3.1 and 3.2,

J.1  Soil Characcerization

The suil sites ideified in the BY ROIY for removal actions and any new soil sites identified for
remaval actions will underge limited soil removal by excavation and wransfer to the EMWME for disposal
fur the protection of the workers as specified in the ROD. [nitial work will require characierization as
described in Sect. 3.9 o define the soil volume to be excavated and disposed of al the EMWMF and to
obtain dara for WAL evaluation,

342  Sail Removal

Inside the ORNL main plam area. contaminated surface swoil [ to 0.6 m (0 to 2 )] will b
preeferentially removed and backfilled with clean seil or, as determined on a case-by-case basis during
design. covered to promect the industrial worker frum unacceptable exposure 1o radiation. [t is estimated
that appraximarzly 9000 m” {12,000 :,-d3 1 of surface soil will be removed. There may be cases where
installing a soil cover is less disruptive of active plant utilities. Howewer, i1 is anticipated that these areas
will be less than |0 percent al the tmal soil area to be remediated. In addition, an estimated tatal of 30
m” {700 vd') of vontaminated soil will be removed in the vicinity of {1) the Tritium Target Preparation
Facility {Bldg 7025} and the 7078 Area former Dump Site to protect the unrestricted industrial worker,
and {2 the Abandoned Bum PFit 1o achieve unrestricted use.

In the undeveloped areas around ORMNL. contaminated sl will be removed and backfilled with
clean soil 1 proweet the unrestricted user from unacceplable exposure to radiation. The muximum depth of
excavation will be that corresponding 1w bedrock or the groundwater 1able, whichever comes first. An
estimated 16,700 m™ (21.900 vd') of soil near SWSA 3 will be removed, including approximately 600
m” 2100 vd ') from the Contractor's Landfill cover, This soil from the Contractor's Landfill cover may be
used as conmtouring Al for construction of the SWSA 3 cap. TDEC and EPA will review and approve
pluns 1o use excavated soil as contouring fill. The remainder of the soil volume near SWSA 3 [15.100 m’
{19,800 vd™}] will he excavated from SWSA 3 Contaminated Soil Areas 1. 2. and 3. If soil contamination
from these three soil contamination areas extends below 3 m (10 1) and 75 contaminaled at concentrations
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Tahle 3.2 Soils sites and sclected remedies

Site

-Seleg:_li_:d Remedy

Deseription

Conaminated Surfaces and Soil
froen 1039 Explosion in Blig.
3010 Cell

Coraminated soil detected
through radiological walkover

SWRA T Kol Ne T

[ =]

SWRRA 2 Soll Na.

SERA 3 Satl Ne.

Chossd Scrap Maotal Arca (1562

3517 Filer Pit Cartaminmed
Suoil tFission Product
Dieveinpmem Laboratom
Fission Produet Dey elopment
Labreratory LLLW Transfer
Line 13517

Conlrmimanan ar Base o 3114
Siack

Fission Prodoct Filor Plamw
{ omtaminatad Soil

LLLW Lines and Feak Sites -
Linder Bldg. 3303

Mocth and South Tank Famm
Contaminaied Soil

Fascavare contaminated soibs
above RLs to 0.6 m (2 1) depti
hackfilk with clean sl

Excavale contatninated soils
above REs to fhd m¢2 1 depth.
back{lll with clean soil

Excavate contaminaled soiis
above ELs 10 3 m (10 fi) depth,
use comlamipated s01] for £111
heliow multilasy er cap at the
SWwhA 3 sie

Excavate contaminated soils
above REs 1o 3 m {14 fiy deptk,
use contaminated soil for fifl
Beluw multihaver cep ar the
SWSA 3 s

Excavate contaminated soiks
above RLs 10 3 m o100 fio depth.
use contaminated soil for Ol
below multilaver cap at the
SWRA 3y

Excavate contaminated soils
ahove REsto 6 m2 [t} deprh.
backill with chcan soil
[xcavate contgminated soils
above RIsio 0.6 m {2 1) depth,
backfill with clean soii
Excavare contaminaed soils
above Rls o 06 m (2 ) depth,
backfill with clean soil
Excavaie contaminaed somis

above RLs 1o 0.6 mo i 2 i1 depth,

bach fLlE wiih elean soil
Excavale contaminated soils

aboas e RLa to (k6o m {2 1o depth.

backil] with cizan sail
Excavae comaminared soils
ahone RLs 1o 00f m {2 ity depth.
packfill with ¢lean sall
Lxcavate contaminated sails
above RIsw 0.6 m (2 1) depth,
backfill with clean soil

26

[Data needed to determine
vidume and W AT (mam plant
ar=gd wolume esormnated al 12,000
vl 1

Data neaded o determine
volume and WAC {main plant
ared volume estimatad a1 | 200
wdh

Data needed w0 determime WAC
teombined voiume for SWS5a 3
arca 1.2 and 3 -22.900 vd'

Dara needed to determing WA C
Icambined volume tor SWS4 3
area 1.2 and 3 =22.000 330

[ata needed o determine WAL
tcombined vilume for WA 3
area 1.2 and 3 =22.000 vd

Tara needad to delerming
valume and WA

Mata needed to d=iermine
WAL 3173 }'d'; violume
estimate [arca wals

Drata needed 1w determine
WAC 175 }d: vl
estimate (area fotali

Lrata pewded Lo determing
valume and WaAC

Diata needed 10 determne
volume and Wac

[Ja1a needed 10 delermine
valume wnd WAL

[ratd necded to determing
solume and WAC




in excess of RLs for an unrestricted user. the cap of SWSA 3 may be extended over the area if approved
by the FT A parties.

Where soil is a continuing source of proundwaler conlamination. the contaminated soil wall be
removed and backfilled with ¢lean soil. To identify these hot spos, 3 henchmark of groundwater risk
greater than 1 x 107 {industrial use} was used. BV ROD Appendix € includes information for use in
remedial desipn to determuine contaminated swls that require removal to minimize impacts 1o
groundwater. The remedial  action  selected 10 address soils  impacting proundwaler s soil
remngvalieeavation. Selection of the removaliescavation remedial action was based on an assumed work
seope of & single “hot spot™ ¢ontaining low-level {radivactive) waste (LLW) [e.g. no transuranic {THRLD
waste]. a total excavation volume of 1300 m’ {2000 vd"), and a total cost of approximately $1.1 million;
however 115 nol vet determined to what extent contaminated subsurface soil is impacting groundwater in
Bethel Valley.

Several sites were wdentified in the Groundwater Report for groundwaler protection remedial actions.
Soil retnoval actions were recomnmended at 1) the Pre-Design Study Area (PDSA) #12 soil source area,
3517 Filer Pit Contaminated Soil. and Fission Pilot Plant Contaminated seils (Fission Product
Development Laboratone ), 23 PISAS 18, 190 M), and 21 areas, Contamination at the Base of the 3019
Stack, and 3 the PLXSA 41A, 4113, 410, 41D investigation site at the Morth and South Tank Farm
Contaminated Solls.

Fig. 3.5 presents the general response action logic diagram for soils. This logic diapram addresses
any soil that may be identified in the future as a potential scurce of unacceptable risk, Depending on soil
location te.g.. land use area). conlamination concentration, depth, and migration potential W ground warter,
potential actiens would include removal o varving depths or placement of clean cover. The first box in
the logie disgram identifies “accessible contaminated soil,” indicating that contaminated soil above RLs
will be removed if the soil is accessible. or as it becomes accessible, This reflects the complexily of
performing remedial actions within a research complex with an ongoing mission, ln some ¢ases. currently
active Tacilities and infrastruciure impede access 1o contaminated soils that will reguire remediation to
meet the final abjectives of the BY ROD. “Accessible contaminated soil™ is soil whose access is not
cureentty impeded. Remediation of soils whose aceess is impeded may be postponed, with regulatory
agency approval. until associaled lacilities/intrasiructure have been deactivated or removed. These sail
remediation decisions will be made on & case-by-case basis where the criteria for delermining
“accessibility”™ would include |} extent of disruption 10 ongeing operations, ) degree of soil
contamination, and 3) logisties or coordination with other remediation or construction activities in the
same or nearby area. Fventual remediation of these postponed contaminated soils would follow the same
decision logic presented in the diagram once they become accessible,

3.5 SEDIMENT REMOVAL ACTIONS

Sediment rermval was identified in the BY RO as a remedial action (or contaminated sediments in
the tallowing EUs: Raccoon Creek, MWW'T. First Creek. Filih Creek, WOC between 7500 Bridge and First
Creek. WOC between First Creek and Fifih Creek. and WOC above Fifth Creek (Fig. 3.1). In addition,
the BY RO acknowledzes thar the uncharacterized arcas of Bethel Valley may hold unrecognized
locations which also will require remedial actions.



351 Characterization

The wentified sediment sites will underzo limited sediment removal by excavaion and will be
trunaterred to the EMWRME (or disposul. in addition, other contaminated sedimens mas be identificd
during characierization activities in Bethel Valles. The general respomse action logic diagram for
sediments 05 presenied an Tla, 3.6 initial work will requive characterization as deseribed in Seel. 3.9 10
define the sediment volume to be excavated and disposed of a5 the EMWMF and o abtain data for WAl
gvaluadon, The remedial acvtion contractar will prepare 3 DWP as deseribed in Sect. 3.2 for RA Core
Team comcurrencs prior W initiating fizlds opermions.

A52  Sediment Removal

Under this activity, contaminated sediment will be removed to the depth of deposition from Bethel
Valley creeks to achicve AWQU for nercun in surtace warter. achicve risk reduciion in surface waker a
the 7500 Bridee, achieve recreational risk-hased Yimils w0 sediment. and pratect benthic invertehrates in
sediment, Floodplain soils will be removed trom adjacent areas 10 @ maximum depb of (06 m o2 ) and
hackiilled 1w protect the indusirial worker from unacceplable exposure w radiation and Lo munimize 1he
mipration of contaminanis downsteeatn, 1t is a0 essentin] conclusion that a fomal of 13,500 m (17600 vd )
af cnmaminated soil and sediment will be removed along thess surface water drainages.

J.b ADDITIONAL CHARACTERIZATION REQUIREMENTS

Several soil lozations were identified in the BY R(OD as needing additional characterization aclivines
i erder 1 make the action™FA determination. Posl-B%Y ROD charactecizauon addressed a number of
these iocatons. The resulting data are reporiec in the Groundw ater Report and some of the locations tha
wore addressed requine an action, some requite NEAD and some were not fully charucwerizad, Lhe
locations s1ill requiring characterization activities are presented below in Table 330 All of the locations in
Table 3.5 belong to the BY RUL group of locations calted ~Radivactyvels -Contaminated 5aii”. Decauss
it s clearlyv uncertain whether the locatons lseed in Table 3.3 will require remedial acdons. these
Incations meet the criteria for Class 2 SUs (Secr 3100 and will be characteriyed sccording w the Class 2
5L characterization approach preseted in Seer. 310030 The general response action logic for making the
action ™WFA determination for soils is presented in Fig. 3.3,

3.7 WASTE TRANSPORTATIONTISPOSAL

Woaste material will be transported o EMWME Tor disposal. ALl of the waste material is espected to
mueet the FMWME WAL 1D any waste does not meet the W AT, it will be shipped off site for disposal ar

ain appros od facilisy or reated wmeet the EMWRE Wad

371 Transpert of Waste

Waae shipments will be chosely coordinated with EMWMFE 1o allow for careful manawement of the
peneratad wasie forms, Truck loading areas will be protected by placing polvethviens sheeting w capture
ary spillage. Trucks loaded with waste destined for disposal at EMWMF will require bed hiners that
extend down the outer sides of the truck bed w prevent external comamination. Excavated and processed
materials placed into trucks will be covered hefors transpan. The tare weight of trucks will be determinsd
prior o use for transporting 10 EMWME. Loaded trucks will be weighed and the net weighn, wasie 13 pe.
source locaton, and other required data will be recorded for complianoe wah L5, Depaniment of
Transportation {DOT) requirements and recordkesping purposes at EMWME. A com ol gach shipping
docwmen: will be retained with the projest recards,

it
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Tahle 3.3 Beihel Valley locations needing soil characterization

[.ocatian

HITE Area orfoer
Cunstruction Dump Site

Abandoncd Bum Fit

C-14 Allocation in Woody
Biomass Plantation Specics

West Fnd Dump Site

ORRE Decay Tank Rupture
Site

Drecommissioned Waste
Haolding Basin {sndl}

LLLW Lines and Leak Sites -
Sorthwest of SWSA ]

L.LILW [.ines and 1.eak Sites -
Basl of Bldg 253]

LLLW Lines and Leak Sites -
Southwest Comer of Blde.
3o

LELW Lines and Leak Sites -
Bldg. 3518, West

LLLW Lines and Leak Sites -
North of Bldg. 3019

W10 LLLW Line Leak
Site

LLLY Lines and Leak Sites -
West of Bldg, 3082

ILI.LLLYW Lines and Leak Sites -
South of Bldg. 3020

[LLW Lanes and Leak Sikes -
East of Bldg. 3020 Siack
LLLYW Lines and Leak Sites -
Rldg. 3303 Ground
Cotnamnanon

LLLW Lines and Leak Sites -
ORER Water Lioe

Lonw Intensity Test Reactor
Ponds

Berhel Valley
Area
iz,

na

nd

ik

3000 North

3000 Sauth

20 South

2000 South

3000 Moth

3000 Saurh

3000 Morth
na
0 MNorth
3004 Worth
00 Nerth

2000 South

000 ~orth

3000 arth

EL

na

na

na

na

aa

na

)

classification

31

s

Charactenzation needs

B}

]

ta

1t

|

b

1=

]

]

Conduct design investigation o
detcrmioe il cxcavation is required o 3
m {10 fi}.

Conduct design investigation 1o
determine il excavalion is required o 3
m {16 ft.

Conduct design investigalion Lo
determine if excavation is required to 1
m {10k ft)

Conduct design investigation 1
determing i excavation is reguined.
Conduct design investigalion o
determine 1f sail excavation is needed
to protect groundwater and to
determine if surface soil exgavation is
neded.

0-2 ft samples needed for buman health
risk.

Conduct design invesigalion w
determine if soil excavation is needed
b protect proundwater and to
determine if surface soil excavation is
needed.

-2 {i samples nevded for human health
risk.

0-2 ft samples needed for human health
risk.

{onduct design investigalion 1o
determine if soil excavation is needed
ter protedt proundwater and o
determine if surface soil cxcavalion is
needed.

N-2 fi samyples needed for human health
risk.

(-2 fi samples needed for human health
rizk.

0-2 fi sumples needed for human health
risk.

(-2 ft samiples needed for human health
risk.

(-2 {1 samples needed for human health
risk.

Congdoct design investigation to
determine if soil excavation is needed
W protect ground walet.

Conduct design investigation to
determine il soil excavation is needed
tn protect groundwater.

Conduct design imvestigation to
determing il soil excavation 15 needed
to protect groundwaler.
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371 Waste Water Disposal

Accumubated wastewater lram decontamination sunoif of rroundwaer seeps will be managed during
gxcavation. Contaminatipn bovels will viery aad will be evaluated to seledt the appropriate treammant o
disposal faciiity. lminully . the wastawater will be characierized 10 determine the disposal path. returned
the A0C with appropriare runeff contrels, or semt for treatment. Tn mam cases. the waste sources arc the
same as these that Distoticalls fent wasie w o the existing fucilides. and process hnowledge may be
sufficient 10 selzct the appropriate treatment facdling, Addidoenal laborators anabvsis may be needed (o
process hnowledge indicares a waste slream may contain constituents that will not mect applicable WAC
at OL facilitiss. Waste characteriaaton may be avonded if site characterizaiion data areg sutficient to
derzrming a dizsposition patr.

I waslewale: raquires wreaunent priod w disposal, the comediation subeontractor shall treat wasie
withir the arga of contamination or utilize a DOF approved wasiewater toaiment provider. All wasies
rransferred 10 a liquig reatment fagilinn will be treaed and discharged in accordance with the facilities
current National Polluwion THscharee limination Sysiein penmiL

373 Sanitary Waste Disposal

Lnconiaminated waste will be containerized. steged. and transpocied for disposal to an approsed
land Il by the Site Mainenance Forees as industrial waste. Sanitany waste from si1e excavation
oporations will be surves ed as necessany by the project and inspected for sailed condisioms from
excavation operations. Solked waste will be treated as comaminated. Clean. uwnsailed waste and ofTice
wasle from break and office facilities will be disposced of o site-provided wasie dumpsters.

374  Decontaminalion Areas

Coattrolied  arvas delineated for equipmient decontamination will be established. Remediation
actisities will be designed to avoid placing contaminaied mialerials in uneonlaminated areas and
minimizing the sire of sad areas. After the areas kave been remediated and comanunation levels verified
1t meat cleanup levels, areas will be redesipnatad a2 radiclagicalls uncontrolled.

Seil g delns will be remioned rom construction eguipment that has been veed in radinlowcalin
contaminated areas using low-volume warter blasting before the equipment leaves the controelled areas.
Diecontamination will be allowed only in designaied areas located at least 200 ft from any surface waler
and will not oceur in arcas slope > 20 percent grade. Field sereerung devices will be milized w detect the
presence chemival contaminants of concern for each remediation area. Nince chemizal and radlogal
conlaminants are Topically co-contaminants, i1 15 anticipated that decomamingtion operations conducted
tfoor the remunval of radickogical camaminants wiil also remove chemical contaminants. ossever. 1f based
on feld screening chemical comtaminants of concern temain on the eguipment, the chemical
decomamination process will occur Inan area similar to the radielogical decontamination arga gmploving
the aporopriate chemical decorzaminant. The decontamination arearsy will establish appropriate liquid
containment measures W ensure protestion of workers and the envirowment. If chemnical contarninanis of
concern remain on the cquipment following field decontamination. a statisucal sampling method will be
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emploved to obtain samples for analytical laboratory analvsis. Based on the resuls of the analyiical
laboraton analysis. a disposal decision will be made,

A bermed and lined arca will be selected and designed in the field for final decontamination of
gquipment prior to remaoval from the site. [ necessary. the area will be constructed to address radiological
contamination concerns. Decontamination fluids will be pumped inte holding tanks and disposed of on
site after characterization or transported to an on-site treanment facility.

37.5 Waste Traosportation/ Disposal Activities

I contaminated soil or sedimerus do not meet the EMWME WAL, it will be shipped offsite 1o a
permitted facility. Any wastes that are transterred offsite or transported in commerce along public rights-
oi-way must meet the [XIT requircments summarized in Appendix A for hazardous materials, as well as
the specific requirement for the tvpe of waste [e.g.. Resource Conservation and Recovery Act of 1976
(RCRA), PCB. mixed]. These include packaging. labeling. marking. manifesting. and placarding
requirements for the specific waste tvpe.  Additionally, CERCT.A Seetion 12133} provides that the
offsite teansfer of any hyegrdous substance. pollutant. or contaminant generated during CERCLA
response actions he (0 a tregiment. storage. or disposal facility that is in compliance with applicably
tederal and state laws and has been approved by EPA for aceeplance of CERCLA waste. Accordingly,
1D0OF will verify with the appropriate EPA repional contact that any needed oftzite facility is acceprable
[or receip of CERCL A wastas before transfer.

All primary waste (soil and sediment) and secondary wastz {contaminated perscnal protective
equipment. decontamination wastewaterd generated during remedial acrivities will be appropriately
characterized as solid. hazardous. PCB-contaminated, radicactive, andor mixed waste and managed in
accordance with appropriagte RCRA, Clean Afr At (CAAL Toxic Substances Contrel Act of 1976
{TSCA) or DOE order requirements for the panicular waste,  Wastewater collected during
decontamination activities will he characierized and transponed 1o an unsite water treatment plant.
Appendix A lists in detail the requirements associated with the characterization, storage. treatrment. and
disposal of these waste types,

3.8 FPERFORMANCE MEASUREMENT AND CONSTRUCTION QUALITY CONTROL

Contractor-approved work control documents will include provisions for construction quality control
during remediation. A primary focus of the quality conteod program is (o ensure remediation 1s conducted
in accordance with the documented extent of remediation, which for this praject is sait and sediment
remedial actions. and wastes are properly identified. characterized. and disposed at the proper facility.

3.9 SITE RESTORATION

Backflling with clean soil 1111 materials will be reguired at the soil sies, Fill materials will meet
minimum clean Gl eriteria including but, not limited to being free of comaminants, debris, and rubble.
Backfill materials will also have a low percent content af arganic materials. Fill will alsc have less than 5
percent hy valume of rocks and cobbles greater than twa inches in diameter. Backfilling and recontouring
of the soils siles is anticipated.  Restorstion will include replacing or repaiving surface infrastructure
{roads, sidewalks, lawns with rigation systems and sinmular eestoration that s consistent with, and a
continuarion of, the surface aspects of the surrounding area). Any infrastruciure repair or replacement
shomld be included by reference in and specifically added or exempied from the remediation conttactors
site specific work plans, cosl estimates and schedules. Seeding and mulching to promaote revegetation
following excavation is expected,



Upeon completion of all excavation anil backfilling operations. grading 1he vxcavated and support
areas will he performed in a manner that will facilitate natural drainage. with siopes that will ensure
reveeetation and provent erosion. Tn some instances. fencing man be used to reduce the risk of inadvenen
slippage inte an excavared arsa,

Tracking ar roelling soil surfaces will he pecformed 1o seal the soil surface and reduce the amount of
topse sail available o contac) surfsce water runot?. The soi) base will include an applization of fime, if
r2guirsil, o adjost the pll level of the soil. A commercial grade fenilizer will be applicd in advanes of
sepding. with the exception of by dro-gpplication whene the application mas be concurrent.

The finished wround surface will be scarified to prepare the soil Jor grass seeding: boweyer this may
he accermplished in conjunctiom with seedbad preparation. The seed mixture will be in accordance with
the requirements of Tennessee Deparnment of Transporation Standard Specificanon. Subsection Y1874,
Girass Szed. The seed mibvaare wili vany depending an 1ne 1ime of planting.

310  CHARACTERIZATION APPROACH

This section presents the approach for conducting DCS characterizauon activities and disswsses the
decisions which the characrerizazion resuhs will suppon. Throogh charseteriaation. the DOS provides
information @ suppeel aclionSWEA decisions. define the eatent of the avion. and confirm whether the
acron has mer the geais of the Bribnd Valley RAO. Charscie izatiun under ihe 10% 15 a classification-
based endeavor that is designed 1o facilitale fexibilite and e responsive e a changing U8M. 50U
classifications are developed n the Bethel Valley DOOs ¢ Appendix Al and are presented in Table 3.4
Appendix B provides descriptions of soil and sediment sies and their respective ramediul actions and suil
unit ¢lassifications.

Tahi: 3.1 Bethel Valley seil unil classifications

Soil Unit Definition
Ulass | The area has been impacied and there b a high degree of cermainty that it wil® requirs a

remedial avhion

Class 2 Thr ared has been impacted and there s bigh depeee of uncenaioly regarding the need fora
rernedial action in the area.

Class s The area has becn impacted and there i 4 high degree of certaines that it will mot require a
remedial aclion.

Class 4 The area has not been imnpacted therefire a remedial action will not be necessan .

The rutismale for the DOS approach o characizrivation 15 presented in the Bethel Yalley DOk in
Appendix A, What folhvws here is a description of the manner in which the characterization approach
developed in the Bethel Vallew OOk and presented in DOQOY swep 7 (appendis A) witl be implemented.
The primary objective of DUS characterizaium 1s to provide dara necessun 10 address the DOG decision
rules (P siep 3 in Appendiy A1 which are referated here.

Decision Rule 1

e average comeensravion of ame Bethe! Ualler OO within soils or sediments of wn KU oxceeds fis
averave RE then conducd o remediod aotion wnidd he overdie concentration i (e85 then the average #1
isbherwise fke VT it respest ooonveragre B



Decisicn Rule 2

i the concentration of any Bethel Valley COC within soils or sedimenis exceeds fts maximnm RE over the
area defimed forow fet spol, Fren corduct g remediol aotion unlil the concentration i less thum the
maeimm R otherwise take NP with respect to macimem RLs.

Decision Role 3

if the calcwlated risk for suils or sedimems in o Bevhe! Valley EU exceeds the BY ROD risk limits. then
canduct o remediad action neel the EXU risk is less than the visk limits, otherwise tlake NE1 with respect fu
E{: rl!‘.."‘lk-

Decision Rule 4

if Bethel Valley EL7 soil compusizions create an wnaccepahle risk it groundwoter compasitions as
deterstined by the BV ROD gronndaater medieling methodologme, then conduct a remedial action wail L
soff cemnpositions ne ferger Create an pnaeceptable risk in growndwater, otherwise fuke NFA with respect
ter pregtection of growndwarer.

Decisicn Rule 5

i the haoriconal and vertical extents of @ remedial werion boundary (RARr are kracwn with confidence,
then condiet the remediol action, otherwise perform additional characterizwtion o better define the BAK.

The DCS characterization program consists of a base program and additional characterization
aclivities necessary 1o address a changed CSM, The base characterization program is the characicrization
program presented to the BA Core Team for s concurrence during TH)O scoping and is the optimum
characterization program (o address the CSM developed for the site af the time of D) scoping. The
additional characterization activities that are pant of the DCS characterization program provide the
flexibility to the DCS that is needed in order o respond te changing conditions. In order for the additional
characterization activities to be conducted in as cost-el(icient manner as possible, it is necessary that data
derived during the base program become available to decision makers while field crews are still
moebilized. For this 1o happen requires thatl base program activities with the greatest potential 10 lead to
additional characterization activities {e.g. Class 2 517 sampling and radiation walkover survevs) be
conducted at the ouwlsel when a new area of interest is being addressed. [f necessary. it is recommended
that rapid analytical tourn-around (imes b requested from the laboratory. Becawse additional
characterization activities are a fundarmentat part of the XS, no additional planning documents are
required 1o conduct thase activities: however. RA Core Team concurrence is required for additional
characterization activities that address major changes in the CSM,

3.10.1 DO Scoping

Under the DCS. the site-specific appraach to characterization is developed during DOQO scoping. The
DO scoming process involves all of the stakeholders as represented by the RA Caore Team. DQO scoping
is conducted for land areas of interest. In Bethel Walley, land areas of interest will generally be EUs or
groups of EUs in the controlled industrial, unrestricted industrial and recreational land use areas where
Ells were defined in the BY RO but can also include newly defined EUs, hot spots. and areas needing
EAB definition. The end product of DO scoping is development of a characterization plan for the area
ol interest which is agreed to by the RA Core Team. The characterization plan presented to the RA Core



Team during DO scoping i3 the base program. The base program is designed to address the DO
decisan nules based on the 56 existing at the time the base prowram is developed. 1t is often the case
thit new data generate o new CSM: therelore. a fundamental uspect of the 1305, el its dvnamic nature. is
that characterization activities can be adjusted, added. or deleted in respomsse 10 a changing TSR, A
changes tor the base progrum under the DOS are done with R Core Team concorrence,

The {irst step an DO scoping 15 o conduct a data gap assessmeant for the land area of interest. A
data gap assesament Invoives a review and compilation of all data tvpgs tfrom all data sources hsed in
Appendix AL which are relevant to the Boethel Valles THO decision meles, The purpase of the data gap
assessment is te leam which Togations in the land ares of inkerest hove sutfficienr existing data 1o make an
aetien ™F A degisinn within the uncertainty constraims of DO siep & 1 appendin A and which locations
do not.

L pon completion of the data gap assessment, the next step in T scoping i3 to ciassify the lund
arga of imerest into one or more S0 accarding 10 e 81 definitions o the Bothel Valley DOOs
cappendix A) On the basis uf the data gap assessment. locations within the area of interest with suiticient

information for decision making will be classified as one of the fullowng: Class 1, Class 3,0 or Class 4
SLis locanons without sufficient infarmation for decision making will be classificd a» Class 2 51s

The IS approach to characterizaion s classification-based. therefore. when SLs in the arcu of
imerast have been defined. the base program for characierization is developed (o be consistent with the
characterization activiges for the different S presented in the Bethel Walley 120O0s (Appendis &% and
elaboraed below 1 Sects, 3.10.2 throngh 31005

When complete, the resuls of the data pap assessment, the SU classifications, and the base pragram
desion for the area of interest are presented w the BA Core Team in s DOO Scoping Fackage lor their
review and concurrence. The lavour of the OO Scoping Package is 10 first. summarize all of the dacision
rule-televant existing information for the area of nterest; second. present the 51 classiflcations with
Jwstifications based on the existing information o lack of i1 and third. present the sampling and anais 535
requirements for the area of interest ineluding samples locations. depths and analyics,

The base prowram for eack area of interest 18 Jocumented and agreed 10 in a DWP with the provision
that additionai sampling and analosis can e added to the program with RA Cere Team concurrence. The
DWTP idemtifies sampie bocations and analvsis requirements, including the wse of real-time feld
meusuremants where applicohle, Fined laboratory analvses are also spegified in the IYWE for a suiw of
analvtes |voladle arganic compounds (VOO s semivolatiie organic compounds (9% OCs kL targen analsyte
list (Tad.) metals, POBs. and a suite of radioanalviical methodobesies that inelodes gamma spectroscap
alpha spectroscapy. thuriwn-isolopic. uranium-isoopic. Fe. and radiom specific anals ses| 10 ensure
all patential COCs have been identiNed.

3112 Class L 81 Characterization Approach

The soats of characterizution in Class 1 Sbis are w define RAB: and w obtain data 1w address the
WAl for the point of waste disposal. 1 sulficient data cxist yo address either of these poals. then some or
all of the characlesization acisities listed below mas not be necessary. The details of the characterizatian
approach weward Class 1 SUs in cach area of inerest will be consistent with the Bethel Valley DO
(Appendix &7 and wall have bueen developed during 1200 scoping and ultimately prasented in 2 WP A
Class 1 SE! characterization invaives the folipwing meps:



1. Completion of an ecological impact assessment where sipnificant disturbance (clearing) will be
performed;

2. Cleaning to pravide access to the 5L

3. Performance of radiavon walkover surveys whoere surface soils are dircctly accessible and
geophysical surveys, as necded;

1. Selection of sample locations. as defined in the D'WP, 10 delineate the RABs and obtain data for
WAL evaiuation,

5. Performance of base program sanpling:

%.  Ewvaluation of field and laboratory data: and

A

Selection of additional biased sample locations as needed to refine the RABs or WAC evaluation.

mnce the DWP. including the sampling plan, has been developed and Ra Core Team concurrence
obtained. Phase | of the field work {Steps 1 and 2 above) bepins by preparing the site and conducting an
ecological impact assessment where significant ¢learing will occur, Currently in Bethel Yalley, Class 1
SUs that will most likely reguire significant clesring are located along the stream reaches which have
heen identified in the BY ROD far sediment excavation, However. each Class 1 51 should be evaluated
for clearing and the need for an ecological impact assessmenl during DCHD scaping and DWP
development,

Radiation walkover and geophysical surveys [Step 3) are performed several wecks to months prior
to sampling activities. This lead time allows for evaluarion of the survey data and supports the selection ol
Biased sample locations o refine RABs and WAL evaluation. Geophysical surveys are used to define the
boundaries of buried waste or the presence of other buried material and are conducted only (f the SL)
encompasses a former burial area for which a RAB needs to be delineared or it subsurface information is
needed for excavation permits. Radiation walkover surveys are conducted to delineate RABs in 5lUs
defined as Class 1 SUs because of radivlogical COCs, In general, RABs delineated by radiation
walkover and pgeophysical surveys are generally confirmed by sampling and analysis (Siep 43
hovwever, if the RA Core Team concurs that a radiation walkover or geophyvsical survey adequately
delineates a RAB. no additional sampling may be necessary.

Fodlow ing completion of radiation walkover and peophysical surveys and evaluation of survey results,
Class 1 U characterization achivities commence to delincate RABs and obtain data for WA evaluation
{S1ep 5) unless the RA Core Team has decided that no addivonal characierization activities are necessary.
Cach Class 1 SU is characterized according to the specific details i the DWP. Soil sampling s
performed using standard field methods and folowing EPA Region 4 standard aperating procedures
(500s), Ceoprobe sampling is the predominant method of sample acguisition for subsurface soil W depths.
Surface and shallow imtervat soil sampling is done predominantly using hand augers. Other sampling
methods {e.g.. renching and drilling) may be used with RA Core Team concurmence where site-specific
conditions warrart, The sampling methodolopy presented in the BY ROD is to composite samples
from certain depth imervals, which arz largely dependent on the land use, Compositing depth intervals
fur the different land uses in Bethel Valley are presented in Table 3.5

Field screcning methods are used as part of the field charagterization activity {Step 5). VOC
scraening using hand-held maters and radiation screening using a core scanning device are used on soil
cores, With RA Core Team concurrency., field screening for VOCs and radiation may be vsed in liew of
labaratory analytical data to delineate horizontal and vertical RABs, Other field screening technologies
imay be used. as appropriate. for RAB delineation with RA Core Team concumrence.
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Table 3.5 Land wse-specific depth intervals for compositing samples

. Land use ~ Depth intervals
Contralled indwsicial Mo 15 cm il o & i
L2 emto b (6o 2
L.nrcaancted industrial Yo IS cm (g0 6 inj

T3 emte 06 moghom e 2 fiy
héemwd>miZftte (M)
Recreutional (streambed ¢ O LS om0 & i
IFcmea &6 (6 imto 20
Oamte 3 m (2o L0
Maximum depth in all cases will be the depih of
deposited sediments,
Recreational {oabzr than streambeds o L5 cm A 1o & ing
1 nrestricted Dw lZcmil b ing
T2emto Q6 mig e 2 iy
OfmtoImi2fiw L0
Maximum depth in all cases will be the depth of
bedroch or the groundwater table. whicheser is
reached fitss,

3103 Class 2 85U Characterizstion Approach

The goal of charucwerization in Class 2 5Us s qo fifl idemified dala gaps in arder w0 make the
action WFA decision. [he details of the charactenzation approach towand Class 2 SUs in cach arza of
imerest will be comsstent with the Bethel Valles DOOs (Appendis 4y and will have beesn developed
during D scoping and ultiemately presented in a DWP. A Class 1 8L characicrization invelves the
folloraing syeps:

1. Completion of an gcobrgical impact assessment where significant disturbance (clearing) will be
nerfurmes:

Clearing o provide access L the 517

Performanze of radiation walkover survess where surface soils are directly accessible and
reaphy sical surves s, as needed:

4. Helection of <ampie iocations, as defined in the DWP, and biased zample locations based on
sLevey resulis

Parformance of base progtam sampling;

Fraluation of ficld and labararos data: and

Selection of additiona: hissed sample locanons based on field measuremems and laboratoes
rsulis.

1

tad

L

-

Onee the WP ncluding the sampling plan. has been developed and RaA Core leam concurrence
oblained. Phase | of the field work 1S1eps 1 and 2 abovel begins by preparing the site and conducting an
eeological impact assessament whers significan: clearing wili occur.

Rudiation walkeser and geophysical surves s {Step 3t are pertormed several weehs to months priar
to the actual sampling activity. This Tead e aliows for evalugtion of the survey data and supports the
selection of a set of biased locations 1o ¢valuate thy suevey results. Geoph sical survens are used w define
the houndaries of buried wasie al landflil disposal sitas or the presenve of giher buned material. Kadiation
walkoser sunveys are wsed fo define Jimits of radielogical contumination i surface soils. The decision
W he made from results of the radiation walkover and seaphs sical survevs = whether thers is o need Jor
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biased sampling locations where there is elevated radiation or geophysical anomalies {Step 4}, These
survey resulls can also be used later if contamination 15 identified to delineate potential RABs, After
coneurrence trom the RA Core Team, any identified biased sampling locations from these survey results
are in¢luded in the hase sampling program.

Following carmpletion of radianon walkover and peophysical surveys and evaluation of survey Tesults,
Class 1 K10 characterization activities commence 1o gather sulficient data to make the action/NFA
decision (Step 53 Each Class 2 817 is characterized according to the specitic details in the DWP and
biased sample locations, based on survey results, arg added with RA Core Team concerrence. Soi
sampling is performed using standard field methods and following EPA Region 4 SOPs. {ieoprobe
sampling is the predominant methad of sample acquisition for subsurface soil. Surface and shallow interval
soil sampling is done predominantly using hand augers. Other methods (e.g.. trenching and drilling) may
be used with RA Core Team concurrence where site-specific conditions warrant, The sampiing
methodology presented in the BY ROID is o composite samples from certain depth imtervals, which
are largely dependent on the Jand use. Compaositing depth intervals for the different land uses in Bethel
Yalley are presented in Table 3.3, Discrete interval samples will be collected (Seeps 3. 6. and 7311

1. A field screening methodolegy shows an glevated measurement in & SeEment of a core, or
2. Inital analytical results show that an acton level (25 percent of an average RL3 is cxeceded in the
composited sample (steps 6 2nd T),

Field screening methods are wsed as part of the Class 2 8L characterization activily (Step 53
VOO screening using hand-held meters and radiation screening using a core scanning device are used on
sodl cores. Other field screening methods [e.g.. hand-held x-ray flusrescence (XRF) and PCB feld assay
Kits] may b used. as appropriate. with RA Core Team ¢oncurrence. Fietd screvning allows for collegtion
of the core intervals maost likely to have contamination for analytical analysis in addition to the composited
sample. Collection uf the most-likely contaminaled segment of the care will ensure cxisting ¢conlamination
is represented in analytical results. Recognition of potential VOO contamination alss will allow that
segment W b analyzed prior to compositing o contaminalion is not Jost by volatilizatian.

Class 2 SU samples will be analvzed for jand use specific COCs which include metals and SYQCs
in the industrial use areas (controlled and unrestricted). PCBy and SVOCs i the recreational wse arcas,
and SVOCs in the unrestricted use areas, unbess otherwise directed by the RA Core Team, Radienoclide
and VOC analyses will be conducted if field sereening action levels are exceeded. To support the risk
assessment, a randem 20 pereent of the Class 2 S0 samples will also be analvzed for VOC, SV, and
radionuchides as part of the base program (Step 5. If laboratone-reported results indicate action levels are
exceeded In the compusite sample. the sample bpations with the excevded action levels are resampled for
the specitic parameter of concern and disercte intervals will be sampled and sent for analy sis (steps b
and 7). Depth intervals for disgrete sampling will he the same depth intervals for sample compositing
prosented in Table 3.5,

3.104 Class 3 5U Charuacterization Approach

Class 3 5L are characterized during walkover assessmetits. Decisions made either during or at the
end of the walkover assessment process inglude the following:

*  Are there anthropogenic features, clevated radiclogical areas, or sediment accumulahon arcas that
require biased sampling and analysis; and

v Does the EU exeeed RAOs and KELs from the BY ROD and thereflore requine action? (Results
fram Class | and 2 5L evaluations are needed i make this {inal EU-level assessment. )
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Assessment of the Class 3 5UUs proceeds independently of the Classes 1 and 2 SLI investigations.
Class 3 50 walkover assessments are periormed in the winter months 1o facililate inspection of the
acreage in heavils weooded portions of Bethel Valley., Walkover assessmenms focus on idenifving
anthroposenic ar anomalouy features, defincating boundaries of the feanres, determining i sampling of the
(eamires 72 warranfed, and identifving sedimentr accumolation arcas. Walkover assessmers are
conducted 1w systematically Inspert Class 3 51 along transects 10 established svaematc grid assessment
points (APsY A svstematic wrid with o random starting point is used to establish cach AT with
approsimatels one point per acre. Approaimately halfway to cuch AP a mid-polnt (MPy is assessed.
Daseretionarsy points (I¥Pap are assessed as transects are raversed and anthropogenic or anomalos
features and sedimen: accumulanion argas are recognized. Assessment achivities include mapping
observed features, colleeting radivactivin sereenitg data, and recommending biased sample lucations, all
to suppor the welioe'™NFA decision, Anthropogenic fedwres or arcas of clevated radioactivit are alse
characterized with 30-secand counts of the field radiation detector.

Biuzed 501l samples fram idenufied anthropogenic or anomalous features ure collected and analyeced
tor metals. radionuclides, and PUBs. Approaimatel: 20 percent of the biased samples are analvyed for a
Iargerer suite of analstes to atd in idemtifving previowshy unrecognized. site-related soils contaminants,

Sediment wecumulation areas are defined as areas where ronot! trom large portions of the 5L
converge and have the pomennial for sediment depesiion. The condition of the soiis or sedimuents in hese
arcus s repeesentalive o7 the upstream conditions. and elevated levels of contamination would be
indicative of an vpgradient spurce. Blased samples collected from sediment accumulation areas are sont
12 g leheratory for radionuclide. metal, VO£ SV PCB. and diexinfuran analvses for identification of
previousiy ynrecoenized site-refaled soils contaminants. U COC concentrations near the Rbs or
previousiy unrecognived sile-rzlated contaminants are found. addnienal survey work may be needad
upstrzam W identify the potential suurce of contaminatian,

[n areas where duilding siabs exist andfor infrastructore is present. biased samphing will targe: werst
case conditions to determing iF comaminant rebeascs 1w B soi] have poourred. Warst case conditions mas
include but are not limited 10:

» infrastructure vadt and entr points for buildings. swmps, and strugtures:

¢ zharp line bends suct as Door draimn traps, 907 bends and connections, and a mid-poinl where
aAppropriate:

» slab expansion joims. cracks. and pached of repaired floor excavations: and

s staining. degraded areas of conerote, and areas that have slightly elesated radivactivine based
o survey information.

3105 Class 4 S8U approach

Hecause land aress classified as Class 4 51« have heen determined to be unimpacted, oo
churacterization activities are necessany

A4Le Action/™NEFA Decision/Communication

When results of the field work and anulvpoeal work have bheen received oe 2ach area being
investigated, a technical memorandun ¢ T™M) 15 prepared for the RA Core Team in which the results of the
1S and hisorical inyestigations are presentzd and an actiom™F A recommendation. hased on the Bethel
Vallev DOQO decision rules, s made. [Data. maps. ¢ross sections, and any other useful information are
provided to the RA Core Team in the TM o facifitate decision making. The RA Core Team reviews the
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TM and decides whether 1o voncur with the presentation of resulis and the recommendatlion for
action/MNFA.

In order 1o make the aclionSFA recommendation. soil and sediment data presented in the TM are
compared to risk and groundwater protection composilional limits. Risk limits are embodied in the RLs
and the excess lifetime cancer risk {E1LCR)Y and hazard index (HI) for each land use area as presented in
Tahle 3.6, RLs are cleanup guidelines for the COCs identified in the BY ROD as major contributors 1o
the FLOR and Hi in the land use areas of Bethel Valley, There are two RUs for each COC. The maximum
RIL. is a not-to-exceed concentration applied to a surface area of Im’ or greater: the average KL is a limil
on the average concentration of & COC across an FUJ, The ELCR and HI risk limits calculated for all
chemicals and radionuclides in A baseling risk assessmenl are also applied across the EU These ELCR
and 111 risk hmits were developed in part to allow the identification of new CCXs. There is uncertainty
whether all COCs in Bethel Valley have been identified. If the tisk assessment identifies contaminants that
do not have a BRI but are cousing an unacceplable risk, those contaminants will be retnediated. The RA
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Core Team can elect tor develop RLs for new contaminants if the contaminanis are expected to drive the
need tor remediation apain.

Risk is evaluated in the TM by first, comparing COC data o maximum Rls, | a maximom RL is
exceadid, then the need for an action is evaluated. Second. average COC concentrations are compared to
average Rls and average non-CO concentrations are compared to the appropriate 147 preliminary
remediation goals (PRGs). The appropriate PRGs are thase applicable 1o the area’s land use {eg.,
industrial, recreational. unrestricted). Third. if an averape COC concentration excesds i1s average RL or if
the average concentration of 4 non-COC exceeds its 107" PRG, then an area-weighted average calculation
is performed and the results of the area-weighted average calculation is compared to the averape RL or
10°7° PRG. as the case may be. Fourth. if a COC area-weighted average concentration exceeds the average
KL, then the need fur an avtion is evaluated and if the arga-weighted average concentrativn of a non-COC
exceeds the 10 PRC. then the need for a quantitative. baseline risk assessment is evaluated.

Area-weighted averape concentrations are used because data within an X1 will be unevenly
distribuled across the 5Us (i.e., 3L's with the greatest uncertainty will have a higher density of samples) and
weighting adjusts SU areal extents o amive at a more representative EL average. For those SUs with lirtle
probability of contamination and few, If any, sample resolts (L. Class 3 and Class 4 50)s) background
concentrations of COCs as apreed to by the BA Core Team are used in the arca-weighted average
calculations fur the EU risk evaluations and assessments and comparison to average Rls

Evaluation of soil and sediment data in the T lor protection of groundwater is conducted by first,
comparing compesitional data to the trigger levels presented in Table 3.7, 1f a chemical or radionuclide
concentration gxeeeds its rigger level, the chemical or radionuclide and the location of the exceedance
are evaluated for mass of contaminant and the likelihood of mobility. Mass of the contaminant is
dependent on concentrationds) and areal extent. Mobility is dependent on factors such the physico-
chemical properties of the chemical or radionuclide and containment within anthropogenic and natural
features. When o chemical or radionuclide exceeds its groundwater pridection trigger level and it is
determined that there 15 suffivient mass and mobility for the chemical or radionuclide 10 pose a potential
threat 1 groundwater. groundwater modeling is conducted according to the methodology deseribed in the
BY ROD Appendix C.

If unagceptable contaminatiom is found in an area not identified in the BV ROID as requiring
remediation, the ROD may need 1o he moditied prior to laking action. Small areas {contributing
insignificantly to antivipated ROD volumes) will be documented with 2 note 1o the file. For areas that
change the ROD volumes ur warrant consideration of altemate remediation. it is planned \hat a single
RO modification will be made after all potential areas requiring remediation outside the ROD are
identified 5o that a cumulative assessment of the potential impact can be made, Depending on the severity
of the change, either an Explanation of Significart Difference (ESD) or 2 RO amendment would be
issued wilh appropriate public involvement as defined by CERCLA,



Table 3.7 S0l trigger levels for groundwater protection evaluation

coc _ Soil trigger Jevel Coc Soil 1rigger level
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331 CONFIRMATION SAMPLING AND REMEDTATION APPROACH

When it is decided than an arsa reguires a remedial action. that area becomes a Chass 1 517 and
characterization activities are conducted as deseribed In Scet. 3.2.2 to delineate 1he RABs and to obiain
daia for WAL cvalsation. This sectien discosses the DCS appenach toward remedial  action
irplementacon and sampling o confirm that the remedial action has been effective in mecung the Bethe)
Walley DOO decismion rules and the BV ROD RAQ. The confirmation sampling approach mirors the
characterization approach hecause the ulumate decision is whether Turther action is necessiary. As with
the characierization approach desenbed n %ect. 320 where s & planniny stage, sampling approach, and
final decision. ln addition, confirmation sampling and remediation snomalies socountered during the
remedial action muost be addressed and the site meust be restored [ollowing the remedial action.

3.11.1 Cunfirmation Sampling Planning

Confirmation sampling efforts to suppart implementation oceur throughout the characerization
pragram. Dwring the Class ! ST characierization, samples collecied o support WAC evaiuanon or RAR
delinganuion may he used to determine thar the remedial action will etfectivels remove all contamninaton:
however. confimnation sampling can also occar during or after eacavation. [herefore. planming for
confirmation sampling occurs throughow the life of the project. The kev element in planming
confirmation sampling is identifving the decisions the data are 10 suppart. including use of the additional
data in managing the wneeraintics during implementation.

The remedial aution is planned with an emphasis on identifs ing poential changing siwe conditions that
counld madiey the plan. In cases where changing conditions are bkely to occur @ contingsney plan s
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identiticd early to accommodate the change and minimize the need for schedule delays in the field.
These actions are documented in the appropriate plans [¢.g. Waste Handling Plan { W11P): Environment,
Safety. and Health {ES&H) Plan]. The use of field measurements 1o monitor site conditions can provide
immediate information and is implemented whenever conditions allow. Examples of potential changing
conditions include differing levels of contamination thal cause a change in health and safety requiremers,
waste anomalies. perched water tables resulting in dewatering requirements, or diflering physical conditions
of the waste,

3.11.2 Confirmation Sampling

Confirmation sampling is conducted to verity that a remedial action has been effective in temaving
contamination so that the encompassing GLT is acceprable for NFA under the Bethel Yalley DQO decision
rules, There are three possible approaches for confirmation sampling.

1. A deiailed sampling etfont can be conducted prior to the remedial action which demonsteates that
the extern of the remedial aclion encompasses all contanination;

Field analytical techniques can be used for real-time decision making during the course of the
remedial action; or

3. Post-remedial action sampling can be comndueied,

| P=]

Faor the first approach. confirmation sampling is actuatly conducted concurrent with characterization
sampling. Sufficient samples arc collected around and undemeath the volume of sail or sediment to be
removed by the proposed remedial action, This appreach works well when risk or protection of groundwaler
is the rationale for action because of the time reyuired te evaluate the analstical results and level of quality
required of the data, The first approach is especially useful when there are physical boundaries that define the
areas of contaminatior such as with a landfill. The sampling approach for this confirmation sampling is the
same a5 the sampling appreach for determining the RABs ina Class 1 510

The second confirmation sampling approach is ideal when the need for action is driven by a RL
gxcecdance, the contamination being removed consists of only a fow COCs. and these COCs
have a readily available field screening technigue that provides the detection levels required to compare o
the RLs. Schedule time can be saved by beginning excavation and evaluating progress as the excavation
comlinues,

The third confirmarion sampling approach s basically the same as the first approach bul is
implemented after excavation. This third approach mav allow for casier access to the residual
comaminglion. This approach alse may be appropriate for excavations in areas difficult to sample (e
currently active infrastructure thul may be inactive after remediation) or when it is important 10 begin
excavation as quickly as possible and time exists to conduct the final confirmation sampling.

3.11.3 Completion Decision

The completion decision is essentially the sume as the action™MFA degision (ie. s more action
ceguired o meet the RAOs and RLs from the BY RO Consequently, the activities conducted to
evaluate dats are the same, To compare residual concentrations 1o average RLs and to conduct an EL-level
risk assessment, the results are area weighted {assuming planned or excavated material is replaced by
background soill. Any location knowe Ur be abeve masimum BLs must be removed. If the total mass
rermaining still presents a threar o future groundwater conditions, enough must be rernoved 1o alleviate that
threat. As discussed befare, this deeision may occur throughout excavation activities. Technical briefings
will be held with the R4 Core Team 1w provide information necessary to reach concurrence that an

1
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action 1% complete. Concurrence will be documented using the RA Core Team concurrence form and in
meeting minutes boefore the site is hackfilled or recontoueed,

The RA Core Team s an uelive panticipant in the confirmation sampling, remediaion
communication, and decizion process. The RA Corg Team reviews and gives its concumence ta the
documents deseribing the proposed remedial action, The confirmation sampling approack is documented
along wiik details on how the BA Core Team will participate in the decision of remedial actuon
compietion. (o the cuese of the s approach 10 confimation sampling, the RA Core Tearn will concur with
the cifinmaiion samphing plan and resulis hefire the remedial acton ewins: therefure. once the remedial
schion has met its defined prvsical limits, the remedial action ts comalere and there is ne other decision
un exeavitios boundarics. For the second and third approaches, sampling results are shared with the B4
Core Team along with any comparisons to RLs or the BY ROD RACQ. When all confirmation results are
awvailahte, the final decision on remedial aciion sufficiency is made during a scheduled technical brizfing
and comcorrence is reached amony the RA Core Tzam. (haee the remedial action 5 complete. the siw
will be restored and the activits documented in a ¢losure dogument [Phased Construgtion Completion
Eeport 1 POCR or Remedial Action Repor TR ARY].

Anatier decision made throusgh the confirmation sumpling s whether the approprisie WAC are met.
This decision is not a BA Core Team decizsion b a disposal facihee decision. Doring remediation. there is
the possibiling that an anomalous waste may be discovercd that cannot be disposed of af the sefzeied
iacation. in this case, e BA Core [eam woild noed 1o make & declsion on on altemate dispesal loganan
and document 1his decision in 2 medification to the WHP.

J.11.4 Anomaly Occurrence

Diring the remedial action. the RA Core Team is myvalved in any wasts anomaly detections 1nat alwer
the waste profile or warrant wse of an allemate dispasal location. I a site condition changes causing the
noed o renlan the romedial retion. the RA Core Team alsa ts notified. [1 the next plannad RA Core Team
meating is mere than a few dass away from the date of occurrence, the BA Core Team will be notificd b
plions or e-mail of the occurrence ar the anomaly. In general, siwe condition changes would have to be
signilicant enough w sop work Tor 2 sufficient duration 1@ ¢ause a slip in the anticipated compledion
scheduls ar result in reporting of an vecurrence before replanning is needed. B is anticipated that with
sufficient initial plannmiag. changing sitc conditions could resnh in implementasion ol a preplanned
contingency to avold excessive schedule delavs, However. there could by some unanticipated changing
conditions, such o passible dentification of new COCs, which could reguire a replan during excas ation, In
ull cases, communication of these events occurs in BA Core Team meetings. information telephone calls.
anid e-mails until the final priman clsure documents arg written (o1 4 primary. WHY amendedi.
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4. BETHEL VALLEY CLEANUP OBJECTIVES

The RAD developed for the selected remnedy in Bethel Valles 15 prosenied o the BY ROD and
reproduced in thes document in Tabie L1 lo addivon to the BY ROD RAQ. the sclected remady s
required by Rection 121 CERCLA w0 comply with federal and state Taws dewermined (o be applicable or
relevam and appropriate requirements {ARARS) for bagardous subsiances. The ARAR: idemified n the
BY ROD are ineluded in Appendis O

The reasonably anticipated fiture fand use for Bethel Vatiev is tailored to future and past practices and
is a combination of restricted use 1 the main developed areas of the ORNL Site. unrestricied induwstrial for
the remaining developed arca of the Central Vallew and the 1andfill sites it the Western portion of the site,
and unrestricted use o the undeveloped areas of the valles . Depth of penetration i restricted w two jiect
in the ceatral compos area and 1w 10 feey in the remainder of the developed e, Based on input trom the
three FFA parties and the public. these depth restrictions were selecied e allow for most Industrial uses.
iheluding activities necessars $o build basements and repair or install utlities where the remediation goals
weare determined 10 be achievable. Industrial land see i 2 Togical extensivn for thase areas of Bethel
Wuller wsed in the past for industial purposss because of the avaitabilit of standard wiline and
Iramsparaion infrastructure e supporl industrial activities and the relutive ease of cotversion w reuse for
industrial pumposes. Seme areas in the ceneral portions of Bethel Valley are being developed b the Office of
Science far new indusirial use appbications.

Institwsional contrals preventing unresmicted use are amicipatyd w 2 1% in the Central Valies
Area and to 10 ft in the remainder of the developed areas of the wvalley. Below thase depths,
nsttutional comtrals ure in place w prevent residual deeper cottamination. sven by future industrial users,
Wiers existing data or data collected under this DCS program suggest there §s ne sivnificant residus
contamination below the defined restricied depths, the instiunional comtrols may be lessencd or removed
i allivw deselopment of ihe area Additionally . where data collected under thiz program, in concert
with ¢xisting data, show residoal comamination &1 any depth would net cause & theear o future residents
of the site, institunonal controls forbidding wnrearicted use may be removed o allow development.

The smated goud of the BY ROD is o remove comtaminated siream sediments along the surface water
drainage areis of the sile that are Jesignated as walers of the state. iy the intem of the defined remedial
wotions to remove comaminated stream ssdiments 1o levels where uneestricied recreatiomal use wili not
pose a threal © a day use recreatiomal individual at 1+ 1067 risk Tevels, The goal also intends o achisve
contaminant removal i3 order o meel AWK in the steeams that are waters of the stale. The defined
achions are calculated to result in a 33 percent risk reduction at the assessment point idenufied as the 7300
Bridge. The woals defined and the remedial actons identifled will serve fo provect 1errestrial populations
and will reduce or eliminate contaminants o surface water, therebw protecting aquatic species in the
downstream reacnes of the surfaces water hades,

When the BV ROD war signed. the RAQ lor growndwater protaction was seneral and oot
quantified. Seils study areas suspectzd or known 1o release contamination o proundwaler were
wentified in the BY ROD ror further investigation. Cleanup inends to remediate subsurface soil
material posing a threat of continued or expansion of groundwaler contamination ur that impacts
proundwatar receiving surface waler bodies. The BV ROD did no specifs actions required for sonl
removal 1o proteet groundwater, Post BV ROD actions 0 investigate powntial groundwaler contamination
source areas have been conducied. The results af these investigations are preseiied in the Groundwargr
Report. The Groundwater Report includes a sampling program and approach to evaluating porenbial
threats 1o groundwatzr and establishes an evaluation methodalogs (modefing assessmem prolocolt that was
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revicwed and agreed to by the FFA partics. Additional data gathered under this RDE/RAWP may indicals
a potential threat to groundwater. In these instances. the data will be evaluated according to the BV ROD
Appendix O,

Soils remedial actions for the protection ol groundwater in Bethel Valley were identified under the
proundwater actions investigative program. The decision criteria and analytical approach is documented in
the Groundwater Report and s not reproduced in this RDR/RAWE. The defined RAs will be executed
under this RIIRRAWT, but the action/no-action determinations are not included in the scope of this

document. The recommended actions are consistent with the BY ROD RAQ for groundwater and surface
waleT protection.
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5. DOCUMENTATION AND COMMUNICATION

This se¢tion presents deseriptions of the documents that will be used for projcer planning,
implemeteation, and reparting.  Adso deseribed in this secvion are means tor commuonicanon betweern
project personpel and the BA Care Team.

51 FROJECT DOCLUMENTATION

Fallowing are descriptions of project dogwmnetts used i suppert identified remedial acvions.
implemes the DOUS, and el repoing requirements for the scope of this RDRRAWE. The THS
provides the mverall objacrive and guidance Tor implementing charscterizaiion so delerming iF action s
needed, how much action i needed, and when the aonon s complete.

511 Data Ouality Objective Scoping Packayes

DO seoming packages are RA Core Team documents that represent a ¢ompilution of
existing inlormation for an area being evaluaied §or characterization under the DCS or for remedial
actions and outling the plan 1o 11 data gaps for the area being evaluatzd 1o ensure compliance with the
By RO REAC DO seoping packages are used 1o asses< what data are already asvailable and suppan
development of the DWP elements by amplementing OO Step 7 1 Appendix Ak DEXHDY scoping
nackages will be developed for parcels ot land in Bethed Vallev. which will be designated based on thwe
schedule for implementation of this RDRBAWP. Several divisions of the Bethe! Vallev land area are
presented i the BY RODL Among these are Bethel Yalley. the FOM throush 7000 Areas. EUs, and land
use arcas. Parcels addressed o the DOX) scoping puckages ¢an be subdivisions of these BY RO
divisions. comhinations of the divisions, or combinations of subdivisions. The purpase for creanng
parcels to De addesssed by 1300 scoping packapges is we facilate addressing Bethel Valley soils and
sediments under this BORHEAWT, however. 2 passible overriding consideranen in developing parcels for
(0 seoplng 15 that the actici™WEA decisions in Hethel Valley are mads for the EL

The first componem of the THO scoping package is the DOC Scoping Torm. which s modined
from the weoming cheoklist presented an the THO0r website ai hitpey'www haniord. covidgn’inde x.hims.
Information on the QO Scoping Form inctudes descriptions of the processies}) that accurred within the
arca baing ovuleated. maps or ather disgrams of the areg, summaties of existing anslvtical dua and
summaries of previous evaluarions ol nsk e homan health and the envinonmens.

The seeond component of the OO seoping package 15 evaluation of the area being scoped. The
evaluation presents the raticnale for selecting the 8Ls jo be investigated. reviews DO Sieps 1 through 6.
and completes [0 Sten 7= evelon the Plan for (Wtaming [aa. In TOO Step 7, the evaluation. at a
muiniman. presents the foliowing infarmanion:

¢ [ha adequecy determination for existing dasa,

*  Sumbers of sumples and assessment focations Tor each 81

*  Ratonale for selection of sample and assessment locations.

= Tuypes of sampling w be performed {i.e.. surface or subsurface), and

+  Tuvpes of survens fep. tadiation walkover and geophysicaly o be performed in vach 8L

Datz adeguacy gvatuations are completed following the guidehines for data collection and analysis

presentzd in the Qualits Assurance Project Man (QAPP). Bevavse the nature of these evaluations is
o assess whether adequate data exist to characterize an area, cach datu adequacy evaluation must Lake
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into account all data, existing and new, for the area. The DQO scoping packapes are compiled at the
beginning of sample planning o reflect information available up 1o the point that DCS beging and,
therefore. DO scaping packages relect the CSM al that pointin time,

HA Core Team concurrence on each DOX) scoping package is required. Following development
cach QO scoping package is submitted to the RA Core Team for review, A DO scoping meeting iy
held during which the information in the DOO scoping package is presemied and discussed. BA Core
Team members submit their comments on the scoping package verbaily, in writing. ar both at the DQO
scoping meeting, The DO scoping package ts then revised based on comments and agreements from the
DO scoping mecting and a final (XX} scoping package is produced which receives RA Core Teamn
COMLUTTENCE.

51.2 Dynamic Work Plan

Following concurrence on DQO scoping packages. site-specilic work plans will be developed
address arcas designated during DOQO scoping ur characterization or remedial action. The site.
specific work plans will be compiled under a single DWP, The DWP is g RA Core Team document
and the site-specific work plans witl requite BA Core Team concurrence. The site-specific wurk
plans address all requirements necessary 1w reach the agtiond™NFA decision for the area being
addressed, Far remedial actions. site-specific wark plans in the DWP serve as the design documents
described in Sect. 3.1, For characterization. the YWD presents the approach to characterization as
described in Sect, 3.2 and will allew decision making in the field based on field surveying and
sampling data so thal characterizatiom activities can respond to a changing CSM.  Information
presented in the DWE will include, as appropriate. but net be limited to. the following,

s Mumber and location of characierization samples:

»  Field sereening/survey methods, cquipment. and operating requirements;
=  AnalyHcal requirements;

*  Proposed remedial actions:

¢ Remedial action remedy components;

s Estimated waste volumes; and

*  Anpproach for confimmation sampling following remedial action{s).

As fleld results are received and plans modified bused on those results, the TP s also modified 1o
reflect all new or additional activitics.

£.1.3 Technical Memoranda

A TM will be developed following completion of wark described in each site-specific work plan.
Thls are submitted o the RA Core Team for review, comment, and response. The T documents the
activities, data, and conclusions (or the area being addressed and includes the loblowing information:

#  Description of the area being addressed:

* Description of the 5Us;

»  Overview of activities conducted including new and historical sample locations;
=  Summary presentation of new and historical data;

*  Data interpretations in erms of the Bethel Valley DX decision rules;

s  Recommendations for action™FA: and

» Remedial action confirmation summary .



Modeling of soil compositions 1o evaluale a potential threat to proundwater s conducted when
chemical or radivnuchide concentrations in soil exceed trigmer levels prescried in Table 3.7, The modeling
methodology iz described in the BY ROD Appendis C.

For EUis where action is reguired. the T™ also decuments the planned extznl of eacavation,
estimated waste volume, and approach for any necessans confirmation sampling. Addidonaily. ans
contingency  plans for handling potentisl changing site conditions, including the presence of new
comamizants. if reasonuble. are includsd in the TH.

The TM™ alse wil be used 10 document the post-completion status ai remedial activns. These post-
remedial action TMs witl provide the RA Core Team an opportumity to review und concur on action
completion before final docememation in the POCR and RAR.

514  Plans to Support ldentified Remedial Actions

For the RO -identified remedial actions. the remediation comractor will prepare oroject and
programmatic plans o meel the requirements of me selected remeds Tor the Hethel Yalley soils and
sediments. The plans may include, but are not limited we
»  Unmprshensive Work Plan. addrescing @0 2 minimum:

— site preparanion

—  SIlE SUCUrIT

- weritication

— waste characierization

— waste sverepation

— wasle remeval and Toading

— lpnu-erm moniloring

operations and managenent
¢ lransporation Plan.
*+  Wasile Manazement [lan,
+  Pvironmenal. Saterv and Health Plan,
»  Radiokogmcal Pronection Pian,
»  Reeulaton ‘Ensironmental Compliance Plan. and
«  OAPPR

The Comprehensive Work Man will include mobilizoion, saffipe, work control proceszes wasmg
management methodology, packapging, size reduction. weatment and disposal of waste, air and nodse
muniitoring, readiness, sive restoration. and demonilization, An approved Transportation Plan will identify
irms sich as packaging. labeling, marking, manifesting, transportanion toutes, spill prevenrion, and
cotpliance with 130T requirements. The Waste Management Plan will delinsme the remediaion
contracior’s requirements for managing LW, mixed waste, TSCA, and sanitan wasie. It will alse
provide the methodology fir assuring WAC vompliance.  The Environmental Compliance Plan will
outline the activities reguired 10 assure regulatosy compliance and minimivation of environmental impacts
during the remediation effor.

Secrians 5.2 and 3.3 deseribe (he approaces for implementing best management practices [BMPs)
and wastz manavemen for the project 10 meel the requirements of the ROT. Section 3.5 describes the
prodrammatic plans 1o enplement this proicel. and Section 3.6 proyides project schedule,

N



3.1.5 Phased Construction Completion Report/Remedial Action Report

& PCCR will be prepared to document work completed. any actions that occurred. and any ELs that
reguire WFA. The PCCR is a FFA primary document that is submitied (o the regulators for approval. The
PCCR will summarize all of the information necessary for the FFA partics 10 decide whether the area can
be released for its intended use, This report will be subdivided by the EUs contained within the area and
will comain the tesults of the soil and sediment investipations and field surveys. the resulls of any
additional data collegied. and the EL risk assessment resulis, The final volumes excavated and disposal
loeations selected will be documenied for those EUs where action was taken, Resulis of confirmation
sampling will be included in the PCCR.

The RAR will summarize the conciusions from the PCCR to Jemonstrate completion of the BY
RO activities as well as provide more details on the actions taken since the PCCR. The RAR is
scheduled to be compieted in FY 2016, in general. the RAR documents agreements on no actian, The
RAR is a FEA primary document that will be submitted 1o the FFA managers for approval. The RAR will
summarize all the necessary information for the FFA parties to decide whether the areas of Bethed
WValley can be released for their tntended use. The RAR will be subdivided by the EUs or other areas
addressed in the TMs and will summarize each TM and any follow-on activities. The RAR also will
document where institutional controls are required in Bethel Walley, both with respect to depth and
areal extent. as a result of risk evaluation or risk assessment results. Inclusion of this information in the
RAR will allow for EPA and TDEC approval of LUC boundaries. These boundaries wil] not be changed
without regulatery approval,

52 BMP APPROACH

The BME approach for this project s based on ARARs for remediation and dispusition of
contaminated soils and sediment from Bethel Walley and the potental impacts resuliing from these
activities. Controls and methods for mitigating adverse impacts from stonn water runoff have heen
included in the ORNL Storm Water Pollution Prevention Plan. which estabiishes controls and methods
for managing storin water runoff from the excavation/remedial action sites and preventing water quality
impacts to the receiving warers. The remediation coniracior will provide sketches in its project plans that
provide details regarding specific controls 10 be used and requirements regarding maintenance of these
controls,

53 WASTE MANAGEMENT APFROACH

The methad for waste management, waste minimization, packaging, transponation, and disposal will
be part of the Waste Management Plan, Comprehensive Work Plan. and Transpomtation Plan developed
by the remedialion contraciur,

Comtarninated material removed during the project is destined for disposal at EMWMFE or other
applicable, approved disposal facility. Any large items may require sixe reduction by the contractor 1o
meet dispasal facility WaAC requirements. Waste characterization. sampling, analysis, and waste profiling
will be performed by the DOE prime contractor or a designated subcontractor to ensure the wasie meets
the WAC of the applicable disposal facilily, Decontamination Muids will be trealed and disposed of as
described in Section 3.7.2,

An overall Waste Handling Plan (WHP} will address the maragement ol all other wastes from
generation to disposal. This WHP will be approved by EPA Region 1V and the TDEC prior to initiation
of ficldwurk,



WHFs are priman docaments required under the FFA which disguss any sampling required 1o
determine it the WAC for the disposai Tacilin is met. seiection of the waste disposal autlow.
fransporlation issues, and a waste anomaly detection program. WHFs document the volumes: and
contents of the wasie based on tustarical and DC% characterization data. Actual volumes may van shahth
frowm what (s presented in the WHEP

A zingle WHP will be developed for Bethe! Valley soils and sedimem. This WHP will incorporate
remedial actions identified i the BY ROD andt uns other remedial actions identified duning characterization.
Two waste Jots will be defined. 2 Wigh sum of iractions waste Jot (smaller volumed and low sum of
tractions waste lod (higher volume), The WHTP will be prepared to awthorize disposal of material that
meets the charaewnstics of one of the waste Jois and explain how anomalies will be handled, The exient:
at'the remedial actions and guantities of wasic will be discussad in the POCHE and RAR.

5.4 CHANGES TO THE BETHFI. VALLEY ROD

(he BV ROD can be changed through an ESD or ¢ ROD amendment. An ESLY, used for a sienificant
change, witl be prepared if the RA Core Team agrees the curram action (e excavation) is the anf
reasanmable option me the cost or volume increases cacesd S0 percent of those presented in the ROD. & ROD
amendment. vsed R a fundamental change, will be prepared if an evaluation of ather alemattves 5
appropriate due to the potential wize af the change. Other changes o the ROD will be comsiduered
insignificant and no fonmal Gocumentaiion will bo required,

5.5 FROGRAN PLANS

LML My prime contractor. and all subcontractars are required to comply with 10 CTR B30 1240, QA
Reguitements. which are mandators requircments, and flow dewn o all comractors and subcontraciors,
The prime contractor and subwontractor {4 programs identifv compans policies and plans or procedures
that implemeant the business orocesses of each company. The programs are adminisiercd by QA
organizations m each company that repon o compans management and are independent of prnect
management. The (A Plan addresses the qualily reguirements N the project and will nclude
requirements  for compliiance with pians and procedures for the project. ingluding  iaspections,
asscssments, and training.  The Emsironment, Safers and Yealth Plan of the prime comtractor. which
addresses haszards specific 1 work elements. will he adhered 1o during execmion of this projest. Lach
contraglor and subcontractor watl dovelop 2 projece-specitic QA Progeam PMan for the projact. The (A
programs are suhiect to the serutiny of the ierarchy of the project organization. Fach company muust
condurt management and independeny audits andror assessments of s implementation of qualit.
Cammespondinghy. each higher tered contractr 5 required to canducl audits or wssessments of the work
processes and prodocis or services provided by s suppliers. Subcontractoss ahost successiully pass
readingss evaluation by DOE.

A1 contraciers and subcontractors iovolved in the Bethel Walley soils and sedimems effon will be
required 1o follow 10 CFR OB51 and the applicable Occupational Safers and Health Administration
standards from 10 CFR 1910 and 10 CFR 15260 This will be accompiished through bath corporate and
project specific Safety and bieahth Plans. The Site Saferv and tHeahth Officer Tor the project will have
independent reparting relationships to corporate management 1o assure that all safets issues are properls
addressed duning project execnion.

In uddition. all work will be performed under a Radivlogical Protection Program (RPPY. and it
implamenting procedures. The RPP will be prepared by the remedial action conwactor o mect the
requirements of 10 CFR 835, As an alwernative, DOR may authorize the contractor t¢ work undet the
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requirements of the Bethel Valley M&) contractor’s RPP, and the Bethel Valley M&O may perform
some of the radiological conirol duties.

For the QA Program, Safety and Health Program, and Radiation Prinection Program. DOE may elect
ta direet the remedial action contractor to perform all work consistent with existing federal documents,

56 PROJECT MCHEDLLE

The enforceable and other key milestones for performance of this remedial action are shown in Table
5.1, The remedial action contractor will be required to develop a comprehensive schedule for the averali
effon. including all activities required to accomplish the scrap removal. This schedule will be resource
loaded and will tlentify key milestones. Priject progress will be tracked 1o this detailed schedule,

Table 5.1. Praject Schedule

Major activity ' ' Fyrecast date
" RDR/RAWP submitted to regulators for review and approval (D Mav 5 2008
Waste Handling Plan submitted to regulators for review and approval (D1} Supt. 26, 2008
Bethel Valley response action field activities imitigded Sept, 30, 2009
Complete Bethel Valley respanse activns Fiscal Ycar 2013
Submit project completion reporting Phased Construction Completion Report Fiscal Year 2015

Issue final Remedial Action Report and project complete Fiscal Year 2016

5.7 COMMUNICATION

Multiple activities being conducted in Bethe! Valley will require coordination between Lhe
concurrent characterization. remedial action. and decommissioning and demaolition (DE&DY programs.
Project schedules may require certain activives {such as completion of charagterization of a paricular
Taeility or area) be complend prior to final evaluation under the DCS. For these significant actions, a T
will b prepared w document the siatus of the activity, present the associaled data and evalvarion. and
docurmnent the assessment of thal activity relative to the completion of characlerization. A Core Team
Concurrence Form will be developed and used to ensure BA Core Team agreement vn the activity. This
infarmatian will then be included inthe final UM for the ares being addressed,

Field work activitigs, including 1&D. may resull in a maintenanee action (... backfill a sump or
basement, concrete dispisition, equipment disposition, or interim safety measure) that must be evaluated
fior impact to final disposition of the area being considered. RA Core Team agreement on these actions is
needed prior 1o implementing the recommended early remediation or maintenance action. These activities
will be incorporated into final ducumentation for the area. A description of the activity. preseniation of
analytical data, and an early remediation’maintenance action Concurrence Farm will be developed and
used to document the action to be taken, These mainicnance actions will be included in the RAR.

R Core Team Concurrence Forms also are used to document field activities that result in changes to
the base sampling program defined in the DQO scoping packages and 12WP. Changes such as sample
Incation additions or deletions and 5U classification changes are presented to the RA Core Teamn in a
tevhnical brief, and agreement is documented on the Core Team Concurrenee Form.

h
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Core Teamn Concurrence Forms are used w perform revisions 1o this documem and the documents
described in this section. A revision log will be developed which will he placed in the from of the most
recenth approved documem and will be foblowed by a signed Core Team Concurrence Form for each
revisian. Each comcurrenee includes either the complete revisionis) fin cases of revisions w limited
portions of the documenty ur a summars description of the revisiondsi it i permeates throushout farge
portiems of the document. All concurrences are nomberad sequeatially and maiiained o the Core Teatn

bour,
g

The signed Core Teum Concurrence Form and updated revizion log *.pdf fles are c-mailed to the
B4 Core Team with cach revision. Fach ¢-mail subject hine specities the relevant documenus) and
revizion numberisl At an agreed upon time i the fuwre. the revisions will be incorporated and the
revised documents submined for approval. The complete Core Team log will became part of the RAR. The
s Core Team holds regular meetings 10 assure ab] Bethel Valles soils and sedimuent characterization and
remediation ssues and actions are known, understood, and approved by all BA Core Team members.
Minuwes are kept w each mesting and are distributed 1w all attendees for review and’or revision. Should
concetns arise bhetween scheduled meetings, further commuonication 35 passible through elephong
conversalions ot sile visie, An Agreememt and Action Log is mwinained by the Ba Coee Team e
documentl issues und decisions,

Another communication teel 35 the [ssues Management Form set up by the TV A managers.
This form s used to communicate potentiat areas of disavreement among the RA Core Team. Cach Core
Teamn membar enters their position on the ssue form. 11 the B4 Core Team cannot reach resolution, then the
mauner 15 hrought to the FFA managers” anention for resohaion and closure. The FFA managers alza man
chioosz 10 clevate the issue 0 the respestive ageocsy’s munagement. Use of this toal allows for smeedy
reselutiun of Lssues that cannot or should no be resalved by the RA Core Team.



| This page lefi intentionally blank]

37



6. REFERENCES

DHOE (0.5, Depanment of Encrayd 1999, Rewiodliod fovestivation Feasibiline Sidy for Bethe! Valley
Warersheed ar Chak Ridve Navional Lohovaro, Ook Ridae, Tomessee DOEORAUL-TTIRVIETZ. Clab
Ridge. T™.

DOE (LS. Depanment of Enerwc ) H100, Propased Plan for fmivrim etions in Bethe! Valley €k Ridae.
Tenpevies DOEAORAN 1723815, Oak Ridpe, TH.

DOF (1.5, Depanment of Eners 1 2002 Record af Decliian jor Interim Kemedia! Actions in Bethe!
Tiliov, Oak Ridee. Tennesver DOFAOROT-1RGZEDN. Oak Hadge, TN,

DOE (V.S Depanment of Energy ; 2003, Enginecring Srehs Report for Groneedherror ooy n Bethe!
Taffer, { b Ridoe, Tennmessee, (DOUOROL-22 (0803,

DOE U5, Department of Eneres ot al 2000 Vedn-Agency Roadiatan Swvey aned Sire fivestigarion
Manua! QARSSALN, Revision ] DOEEHA624, Rev. 1, NUREG-1575 EPA J02-R-97-(ha 115
Depanmoent of Energy . Suclear Revulateny Commission, U8, Envirenmental Protecuon Agency. and
125, Deparmment of Thefense, Washington. [0

EPA (1.5 Environmental Preneciion Agency) 20000 L sing the Priced Appraach to Improve the Cost-
offectiveness of Hazurdous Wasie Sire Cleanupy EPA-32-R-01-016, Office of Solid Wase and
Cmerpency Response. October.

[EH
[~ =]



[This page left intentionally blank]

34



APPENDIX A - DATA QUALITY OBJECTIVES PROCESS
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A.DATA QUALITY OBJECTIVES FOR THE BETHEL VALLEY S0ILS AND SEDIMENTS
DYNAMIC CHARACTERIZATION STRATEGY

This section develops and  presents the data gualiy objectives (DO for the Dynamic
Charactenizanion Strategy (%) approach for addressing Bethel Valley soils and sediments. A rnigorous
approach 1o DOk, such as presented here, is cructal to any environmental invesligation because of the
uncertainty introduced by the heterogeneous nature of the environmenl  As a result of this uncertainty.
decision-makers are forced 1w rely on estimares to make their devisions. The philosophy of the DQO
process invalves input from decision-makers throughout the process. Through systematic planning and
rigorous DG development of the DOCS. it is possible 10 manage the inhercnt uncertainties of
environmental characterizations, The QO development presented here closely fidlows the approach
presented in the DOFE workshop entitled Munaging Lncertaing fiw Environmental Decision-Making.
Consistent with the tessons of the workshop. [X00 developmeni begins with very general siatements and
gradually builds up in complexity and detail,

The 1230 process includes seven steps (EPA 2006)  This section is orgenized so that each
subsection refers Lo a DH)O step. These seven subsections lay out the reasoning and rationale for the
approach taken o address Rethel Valley sotls and sediments,

[ Section ALl - Srate the Prohlem.

2. Secuivn A2 — identify the Geals of the Study.

b

-Rection A3 — [demify Information Tnpuws.,

4. Seetion A4 - Define the Boundaries of the Study.

5. Section A5 — Develop the Analytic Approach,

6. Section A6 Specify Performance or Acceplance Criteria, and
7. Sectivn A7 — Develop the Plan for Obtaining Tata,

There are twa maitt autputs of the DQO process — Decision Rules (Step 5} and the tramework for a
characigrization plan (Swp 73, The foliowing sections owtline general DOOs for ubtaining Decision Rules
and a characterization plan to address Bethel Valley soils and sediments. The general D00z presented
here are the basis for development of specific DGQOs during the systematie planning sessions conducted
by the Core Team under the [XCS,

A1 STATE THE PROBLEM

The first step in the DO process is to state the problem clearly and concisely so that the focus of the
praject is unambiguous.

The remedial action objeciive (RAQ) of the selected remedy for Bethel Valley soils and sediments is
presented in Record of Decision fir Interim Actions in Bethel Valley, Ock Ridge, Tennessee (DOL 2002)
(BY ROD). The RAO {dentifies four issues. cach of which has a unique protection goal. In order (o
address the protection goals and support the RAQL it is necessary to know the cancentrations of chemicals



and radionuclides in Bethel Valley soils and sediments. A remedial investigarion/feasibility study for
Bethel valles |1BY BLFS 0O 1999) summarizes existing Bethe! Valley sodf and sediment data. Om the
pasis of the BY RIS data, the BY ROD idemifics several locations requiring sait and sediment remedial
actions and several locations of accessible soil and sadiment requiring further characterization. 1he BY
ROD congludes thai Bethel Valles soils sediments will meet the RAQ and its protection voals following
completian of the actions dictated in the ROD and amy actions resuliing itom the further churacterization.
Subsrguent oy issuance of the BY ROD a groundwater engineering study was conducted and soils dala
from the siply are presented inthe associated repeet (GW Reportd DO 20055 The net resalt of the
cembined BY RIFS and GW Repon data is that there are safficient data oo suppoct all of the remedial
action decisions in the BY ROD. thers are sufficieny data 1o make an actonno junher action (NFA)
decesion for some of the locativas dentified in the BY ROD for further characterization, and several daea
ape eaist which pemain to seils and sediments meeting the BY ROD RAQ. These dala wups include:

*  As described In the BV ROD, sevaral accessihie soil lneations require further characwerization. In
addition, soils underlving facilitics that are scheduled for decommissioning and decontamination
(D& D will requirte characterization when those soils become accessible.

» Az deseribed in the BY ROD. the areus of Bothel Valley bving outside of the remedial action
lowcations and the Tocasions fur futher characterizadon mieat be verified as “chean™

+  Owher than vertical dimensions. which are defined by BY ROD land use scenarios, remedial
actich boundaries (RaBs) for the remedial actions dentified o the BY ROD and any remediak
actions determined e be neceszar by further characterization ure not defined.

Lnapection of the identified dala gaps shows that there are essentiallv twa tvpes of data zaps — nature
of comtamination and exiens of contamination. Combining 1he data gaps and data requirements rosults in
the tollowing Problem Statement:

foowder T owmake the aorion NFAE decision for Bedhel Dallev soils ond sedimenis, ihe nopes and
concentraiions of chemicaly and radionicfides in Berhel Vialley soily and sediments must be derermined
Further, when i wcdion fs determined to b accessar. the disoributicns of the chemicals ail

recdivaiclides driving the action must be deliveared noovder te determiie the B4 By

The general werminalogy of this Preblem Swaiement 15 expanded in the next three stieps of the DO
process W armive al the Decision Rules it OO Step 5 (Sect. A5

A2 IDENTIFY THE GOALS OF THE STUDY

The objective uf this second step in the X process 15 10 develop one or more Decision Statements
that, whet fuils defined during DO Steps 3 and 4, rezult in the Decision Rules af Swep 5. The process of
develuping Decision Stalements in this step is one of defining the principal study questions 1 P303s) which
are embedded in the general text ol the Problem Statement in $tep 1 {%ect. A1) and assigning alternatine
actions § AAsY W cach PSQ. For Bethel Vallew soils, the PSCs must address the data paps identitied in
Stzp L Sect, A1y in terms of the critetia presented in the BY ROD for evaluating soils. 1o this end. the
threg identitied data gaps can be compressed ime tao PSOs  one which addresses sl conpisitions and
the ofner which addresses the extent of s0il comamination, The two PSOs and their AAs for Bethel
Wailes suils and sediments are presented in Table A1,

A3



Tubie A.1 Principal study questions { PS€)s) and alternative actions {AAs} for Bethel Valley soils.

PS5Qno. Ps) AA AA
| o,
1 D} the concentrations of chemicals or | | Yes conduct 2 remedial action
radionuclides in Bethel Vallev soils and 2 No-NFa —
sediments exceed the cvaluation crteda of
the BY ROD? . B
2 If chemicals or radionuclides cxceed the \‘1 “Yes  conduct a remedial action L
evaluation criteria of the BY RO, are ther ! 2 o deline the extents

| horizontal and vertical extents defined?

Combining coch PSO with its AA results in the following Decision Statements:

I i chemicals o radionueiides in Bethwed Valtey solls and sedimems exceed the ovalfvarion oriferia
of thee BY RN, then comdhct o reptediol action, aotherwise NFA

2 I the harizinlald and vervical extents of chemicaly and radicneclides in excess of their BV ROD
evelugtion criferia wre fmawn. then condpct o repediad action: atherwise define the cxtent af the
exccsdances.

The term “vvaluation ceiterig” which is used in the Decision Staterments will be defined in the
next step af the QO process along, with other tvpes of information that will be necessary in order 1o
make the action/NFA decision.

AJ IDENTIFY INFORMATION INPUTS

The objective of this third step in the 10O process is to identify the information inputs required
to resolve the decision statements in Siep 2 (Seel. 423 A critical compoenent of the DS, the data gap
assessment, 15 deseribed below [n Sect. A.3.2, For Brthel Valley soils and sediments there are three types
ot information inputs:

1. Evaluation criteria (Section A3, 1) — these are the criteria {rom the BV RO that ane referenced in
the Derision Statements of OO stwep 2 (Sect. A.2) against which soil and sediment compositions
are to be compared in ordet to make the action/™SFA decision.

2. Evaluation criteria values (Section A.3.1h — these are the guantitative values of the evaluation
criteria in #],
3. Lvaluation data {Section 4.3.7} — these are the types of dara and the data sources which will be

used to evaluate Bethel Vailey soils and sediments against the BV ROD evaluation criteria.
A.3.1 Evaluation Criteria and Valves

The BY ROD presents four sets of evaluation criteria for Bethel Valley soils and sediments which
arc based on antivipated future land wse and groundwater protection. There are three amicipated future
land uses which resull in three different sets of evaluation eriteria: industrial {controlled and unrestricred).
recreatinnal, and urrestricted.  The controlled and utrestricted industrial Jand uses differ oniy in the
depths to which the evaluation criteria are applied. The houndaries of the different Jand uses. including
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depth boundaries. are defined in Sect. A 4. The soils and sediments within the land areas encompassed by
each of the thres land use scenarios will he cvaluated apuinst the human health risk $imits in the BY ROD.
The primary comaminants af concem (COCs) for cach land use sconario are identified m the BY ROD
and choan up suidelines have heen calewlatad for these COCs. The cleanup guidelines, known as
maximum and average remediation lavels 4RLsy are defined as tollows:

« Averape BRI - a risk tor equivalent) limit not o be excecded b the residuad nsh lor the exposure
umit iEL'} ithe EL7will be delined in Secn A

» Maximum RL — a risk (or eauivalens) limit not o be excecded by the risk determined for any
parnicutar iocation of hot spot 1the hot spetl will pe delined in Secw A

Whike i1 by assumed thas the idemificd jand vse-specific COCs are charucieristic of the land argas
encompassed by cach land use. it abso assuwmed that additional contaminates may be present which
contnibute to an unaccaeptable risk. To seocount for these contaminants, the BY ROD atso requires that the
aggregate risk leom all chemicals and radinuclides be within the EPA™s target risk range (caleusated
withoul radium and thorium and their daughter productst over the Ei0ithe BEU will he detined in Seci
A

Tabie A.2 Evaluation ¢riteria for Bethel Valler suiis and sedimenis

Land tse or (fther Seenarios Evaluation Criteria T "Evaluation Criteria Values
" Industrial land wse dconteolled and Huran heaith risk ELCR - 1-I6 L H L 1
umreatricied 1 — 2400 hours vear for ' .~'k'1.-era5_-c Flax ' CBY RO Table 240
the industrial worker " Mavimum RLs 10 times averagERLs
Recreaponal land vie 75 Human hralth rish . ELCR=1-10" HT- 1 o
howars s ear 00 the reereationsl user Averanc RLs B\ ROD Takle 231 for human
also eordozical penchmarks o nealth €00, BY ROTr Table 2,39
tor ecolopival {OCs
Wanimum RLs © Mivimes averame Rl L
. Unresidcred land wse - 3760 Human heakth risk . ELER -1+ 107° Hi= |
hoursvear for the residencal user - Average RS —m\' ROD Table 247
" Maximum RLs 10 times average KL
" Accessible soils cannat contribute Human health tisk for sroundwater  ELCR - 1510 T HL - 11 BY ROWD
! saenificantls 10 eToundwaet {industrial use) sppendiv C presents rigget levels
CORLAmINALIOD | and describes the process for

guigrinining of s0il concentrations

exceed the risk threshoid

Soll RLs for 12 primary "B\ ROD Appendix U Tabke 2
groundwaler CCICs PR s,

N TI S M- PP ¥ A B B2

dichloroethene, trichloroethens.

viny| chleride) :

Lo addition o human health risk jfimits on soil and sediment compasitions, te BY ROD alse
litnits the human health risk reselting from industrial groundwater vsage. A method for calcuiating the
human health fisk impacts of soil compesitions on groundwater is presenled in the BY ROD and sail RLs
for the 12 primany sroundwater COCs huve heen calculatsd and are presented in the BY ROLD.



|— "[E_t_n_'['_yi:ef.Sﬁu.rce Drescription/Explanation

Sail and sedimem compositions withm land areas whose boundaries are defined in Sect. A 4 will
be evaluated against the agperegate soil, sediment. and groundwaler risk lmits and the maximum and
average RLs. Table A2 presents the evaluation criteria and their values, or references to their values, for
the three land use scenarios and for protection of groundwater.

A3.2 Fvaluatwon Data

Bathel Valley soils and sediments will be evaluated against the evaluation criteria presented in
Table 4.2 using the tvpes of data and the data sources presented in Table A3,

Table A3 I'vpes of data and data sources far evaluating Bethel Valley soils and sediments

Historical infoermation Historical information includes reports. data from previous characterization studies.
process knowledge, personnel interviews, and aerial photographs. The purpese for
using historical information is to make use of information acquired during previous
investigations for decision making. A key compenent of the DS is 1w focus
churacterization effors on areas where historical infarmation does not exist or is
insufficient for decision making.

Effective data from fiekd | Effecuve data are data of sufficient guality for decision-making. Diré;."t_—.rcading field

quanitative and non- instrumentation will be used w the extent pessible for characterization of soil and
guantitative analytical sediment. Because the principal radiclogical COCs for Bethel Yalley soils and
instruments * sediments are gamina emiters, direct reading gamma scanning insirumentation such as

sodium iodide {Nal) detectors and count rate meters will be relied on for field
characterization data. 1o addition, other field analytical instruments will be considersd
o an as-needed basis.

Cluantitative dala from Data from this ¢lass of instruments will be used for characterization and verification
Mxed-based laboraory purposes when field detection approaches are not feasible. Data from dhis class of
quantitative analytical instruments will alse be used 10 confirm the canclusions oblained from dircet-reading
inslrnentatign field instrurncots.

tlistorical information deserves elaboration because 1t is an impoetant component of the DTS, As
deseribed in Table A 5. the DCS focuses characterization aclivities on arcas where historical information
either does not exist or it exists but 15 insufficient for decision making. i.e. Tocuses characterization
activitias on the data gaps, In arder o understand where historical information exists and where it dowes
not exist. a data gap assessment must be conducted. A data gap assessment is a thorough compilation of
exigting records and analyrical data. Existing information identified during the dala gap assessment is
then evaluated against the Decision Roles in DOO step 5 (Sect. AL5) for decision-making sufficiency.
Based on the data gap assessment and sufficiency evaluation, land areas can he classified as described in
DO step 4 (Sect. A} and a classification-based characterization program can be developed in DO
step 7 (Sect. A7)

A4 DEFINE THE BOUNDARIES OF THE STUDY

The DS fur Bethel Valley addresses soils and sediments encompassed by several boundaries,
All of the boundaries except one. the soil unil {5U) have been referred to in previous steps of the DQO
process. In Table A4 the DCS boundaries are described and each boundary is cooss referenced o the
preceding [X sleps in which it is referenced. The SU boundary concept is explained below,
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Table A.4 Horizontal and veetical spatial houndaries in Bethel ¥ alley addressed by the DCS

Boundary name

Descriptiun o Cross reflerence Lo
preceding DOO steps

" Bethl Yalles

All soil and sediment in Hethel Yalles are addressed by By detault. included 1n all ,
the OS5, Approxemaezly 17534 acees fser BY KOO Fip.  preceding DO steps.

noT

Contralled industmal land
IWEE Areas

The zentral section of the (RNL main plant arsa made References to land use

up of the 2000 ~orth, 2000 Scuth. 3000 Noeth, and 3000 scenarios are made in Sect. |
Louth &reas, also designated as ELix 2 bwough 5. A5 (Step 3.

respectivel dsce B ROD Fig 2380 The goal isto

have soil clean to 0.6 m (2 fi} below yrade.

L onrestricted wndustrisl
* land usz areas

 Rectigns of the ORNL main plant area on the cast and References 1o kand use
wesl of the comrolizd industrial arzas. Made up of the scenarias are made in Sect.
SO, 000, 000, G000, and TAO0 A rens, also A EiseEp 3

designated as B8 | and 6 through 3 respectively fsee
BY ROD Fre. 2381 Thye woal is w bave soll clean o 3
m i 148t bolow erade.

Reoarcational land use

dmeas

The area to be covered by the SWSA 5 and Comtppctar’s | Refercnoes 1o land use
LandTill caps wnd seven EL's which eauate e the sCenaTios are mads m Scet,

followaing siream reaches: Raccoon Creek. Noohwest A IStep A
Tribwsary, First Creek. Fifth Creek. White {ak Crock,

between 7300 Bridee and Fiest Creck. Whire Cak Creeh

beraecn First Creek ansd Fifth Creel. and White Oak

Cresk above Faifth Creed, The anal is (o have sediment

chean w the depth of deposited sediment. Foliowing the

remedial actions, 5w 54 3 and the Conmmctor’s Land (i3

will be assumed o be clzan owing to the nstalled cap. i
| nrestricted Jand ust ureas : The remaiming land area of Bethel Valley outside of " Referenmccs w band usc
- comtrolled and urrestricted mdustnial fand use areas scenarios are made in Secl
recreational tand wse arsas. 3WSA 3 and the AL (S

whichever 15 nearcr the surface.

Contractor™s Landfill (see BY RGO Fip. 2380 The yoal ;

is 10 have soil clean o bedrogh, of the groundw ater tabhe,




Table A4 {cont.)

Boundary name

[reseription

L ross reference to
preceding DQO steps

Ixposure units

The geographical areas over which an anlicipated
receplor may move about and be exposed 1o a
contaminated medium during the period of the cxposure
duration. These are the land areas over which human
health risk, ecological risk, and average RLs are applicd.
Sixteen EUs are defined o the BY ROD (see contralled
and unrestricted indostrial, and recreational land use

i arcas above). Additional EUs may be delined if
contammation is finand during characterization activilies
but the BY RO limits the size of new EUs o a
maximum of 1 acre. In the industrial and unrestricted
land use areas, the average RL will be assessed against
the residual EL risk {or equivalent) for both { L) the
wppertiast 13 cm (6 in) laver of soil and (2} all soil to
the prescribed cleanup depth {or the applicable land use.
It the recreational land wse areas, the average K1 will be
assessed azainst the residual EU risk o the depth of
deposition.

Retercnees to EUs arc
made in Sect. A3 (Step
C 3L
i

+ Hot spot

This is the land area and depth over which the Mmaxtmum
RL is evaluated. T'or all [and uses. the maximum
remediation level will be assessed against the residual
sk (or equivalent) for ¢ontaminated surface soil having
an area greater tkan | mo (11 05 For the industrial and
recreational land use areas, the depth of maximum RL
asscssment 1s both (L3010 15 e (Do & in) and {2y all
soil to the prescribed cleanup depth for the applicable
land use. In the reercational land wse areas, the depth of

Sail uni

. Areas over which characterization 15 conducted. The
| 31 allows charactenization activities to be forused
where data are needed.

The hot spot s referenced
in Sect. A.3.1 {Step 3} tor
applicanaon of maximuwm
Rl.s.

| il units are described

helow in this section (Step
4.

Remedial action
Borurndaries

R A are the horizental and vertical boundaries for
remedial actions identified in the BY ROD and any new
remedial actions idemtified during characterization
activities.

. RADBs are referred 1o in the |
problem statement m |
Section Al {5kep 1}

The S0 concept is a system of classification which focuses characterization activities on filling the
data gaps identified during the data gap assessment (Scct. A.3). As such, $Us are an integral part of the
DOCS classitication-based characterizanen program for oblaining data {Step 7). Because of its importance
to the development of a characterization program, each classification of a land area as an SU must be
agreed te by the decision makers, Soil onit classifications are initially based on historical information but
classificarions can be changed in response to new informalion acquired by means of any or all of the data
types and data sources presented in Table A3, Soil enit boundaries may be contained within, or may
cross, EL boundaries. There are four SU classifications in Bethel Valley which are defined in Tahle A5,
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Takle A5 Bethel Yalley soil unit classifications

Soil Vit " efinition

Chads | The area has been impacted and thers s a high degree of ceniaimy that it will regquire a

remnedial action.

lass 2 The area has been impacted and there 15 high degree of uncertaimy regarding the need for a

remedial action in 1he area.

Class 3 The area has been impacied and there is 2 hugh doeres of certainmy that 10 will nol regquite a

remedial action.

Clags 4 The area has not been impacted therefore w remcodial action will aot be nreessan

1t 15 clear from Tahle A3 that arcas with data vaps are classified as Class 2 5072 ung that, hased on
the data cap assessment, Class {0 Class 50 and Class 3 SUs will require linle, if o additiong)
chacacterization, Fxamples of SUs in Bethel Valley are: the areas designated for remedial action in the
Bv ROD would he classified as Class 1 SUs. the areas desienated for turther churacterizavion in the BY
ROy would e classificd as Class 2 SUs, thw impacied land areas ouside of these proposed Class | and
Class 2 505 would be olassifisd as Class 3 5Us. and the land areas surmounding the ORNL campus which
have peen desipnaed for unrestricted use and have not been impacted by activizies ar ORNY o s
predecessor organizations would be classified as Class 4 8Us The tpes of characterization activitics o
te conducted in cach class of 517 are describad in [0 srep 7 (Sect A 75 Based on the resulis of these
characierizagion getivities, Tand areus mav be reclassified and the appropriatz S1 -specific characterizatian
acuvitias will be applied to the reclassified areas.

SADEVELOP THE aNALYTIC AFFROACH

The goal of OO step 3 05 to develop an unalvtic approach that will guide how the stady resules
are o he arabozed gnd how conslosions are to be drawn from the dala. The goal of step 5 will be azained
b combining 120K steps 1 through 4 to produce the fillowing elemens to form Decision Rules:

Parametgrs of interest — the evaluation coteria for the different land use and other scesarios in
Tahie 4 2,

2. Linit of decision-making — an area ar volume of space described in Tabhle A over which the
parametars of inieresh ane o alualed.

ad

Actian lesels - the quantitntive values of the evaluation criteria for the differem land use

seanarios in Fakle & 0

9. Alwernative actions — originally defined 1 Table ALl these are the responses 10 both meating and
not meeTing e acton levels,

The four Dectsion Ruke elements are presented in Takle A6,

AS
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Table: A6 Decision Rule elements for Bethel Valley soils and sediments

Farameter of interest

Average RN for COCs

L nic of decision-
making

T -
! Action level

Alternative actions

EL - depth is land
use-specific, see
BY ROHD Tahle
239

Sasamum EL for (CO4s

Huot spot - aeplh is
land wse-specific.
- qee BY RO

© Land wse-specilic: see
BY RO Tables 239,
2 240 and 242

1+

. Conduct remedial action wnal

average OO concentrations are
below action level.

NFA i action bevel is nat
oxceeded.

" Land use-specific: 10
times the average RIL.

. Conduct remeadial action until

COU concentrations are below
action level.

Tablc 2.3% 2. NFA if action tevel is not
o cxceeded.
~ Risk limits on chemical L - depth is land " Land use-specilic: see . Conduct remedial action it
and radionuclide use-speeilic. see B RO Table 2349 action level is exceeded.
concentrations an sails and  BY ROD Table 20 NFAIT action level is not
sediments 2.39 exvevded,
" Protection of groundwater  EL Trigueer bevels and . Conduct remedial action if
- modeling methodolopy madeling results show a threat
b are presented in BY to groundwater.
ROWY Appendin O 2. NIA ifnothreat lo
eroundwater.
Spatial extent of chemicals  RAB  depth is Level of confidence thar l. Conduct remedial action it
and radicnuelides © land use-specific, the spatial extent af cxtent of action level
exceeding an action level | see BY ROD action level exceadances eaceedance is known.
Table 2.5% is weli-defined 2. Conduct additional

characterization to determine
cxtent of action level
eaceedance.

Combining the decision rule elements in Table A6 for cach parameter of intercst, results in five

Decision Rules.

Four of the Decision Rules {DCecision Rules 1 thraugh 4) address the action/NFA

decision which is the first part of the Problem S1atement in DO step 1 (Section A1y and the {ifth
Decision Raule addresses RARs which is the second parr of the Problem Statement. 1t is important to keep
in mind that many of the decision rule elements are land use-specific so that, when applying the Decision
Rules. it is necessary to know which land use area is being addressed.  Following are the five Decision
Rules far Bethel Yalley smls and sediments:

Decision Rule 1

I the erverase concentration of aay Bethel Faller CEC within sofls or sediments af an EU excevey fix
averaue BE then condhct @ remedial actlon watii the average concentration &5 less tan the average RL
atherwive ke NP with respect fo averave Ry
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Déecision Rule 2

I dve comcentrating of uny Bethel Vealfev OO0 witliin soils or sediments exceedy s moavimum RL
el (e ared defined for o ot spot then condfuct o remediad sotion wll the conesiration I leix than

e mracimims B ofherwlse rake WES with respect e maximne RLs
Decision Rale 3

Hrite calcwdeaned pick tor soily c sediments in g Bethe! Taller EU evcveds e BI REND risk fimies,
riten cowdact o remedial actives witid the EU wisk o loss than the visk lmits, ailierwive ke NFL owih
resfiect t BUT ek

Drecision Rule 3

If Bethel Toller KU solf compositions create we pndecepioble visk in growefwaier compositions as
determined by e BU ROV growndv ater modeling methadolome. then congduer o vomediol action wwil EU
sodl compaxitions me dopger creare an wncocgptabic Fisk in vrogmdwarer, otherwive ke NE with respect

v BrafC R o e alor
Decisiop Rule 5

I the orizomrad and verrical exrents of o BAB are krovwn with conffdence then conduct the remediof

arction, atforwise perform addivianal characterizarion fo hatter deting the RAB.

Although the SU is the boundars areg ovet which characterization 15 conducted ¢ Table A.4), the
B KO seles that 15 is the B and the hot spat boundan areas {Table A4y over which the acnion™~FA
decision will ba made. Fherzfore. the action’™NEA Decision Rukas {[3ecision Rules | through 43 refer o
gither the EL7 or the hot spat. The RAB Decision Ruiz [Decision Rule 3) refers 10 only ibe RAB
honndany area. Thus, the SU i3 not referenced inany of the Becision Rules becyuse ne decision is made
ar the 3L dewel Instend the SUY desipnation is vpsed im DOO steps 4 and 7 far development of
classification-based characterization prowram 10 address the Degision Rules.

-

A6 SPECTFY PERFORMANCE OR AUCEPFTANCE CRITERIA

The sisth step i the OO process 15 to develop a process that addresses the 1olerable limits on
decision erors 100 aid o the desipn of a sampling program that limiss unecerainn when making decisions
based on the Decision Rules in DO step 5. Decision uncerraimmy s addressed under the 1205 W
classificatien and characterization,

Classification iz described in O s1ep 3 (5ect, A3 Classification addresses Decision Rules
| throwgh 30 Land areas wre classified inte S17s based on an evaluation of historical information that a
remedial action will be reguired or not reguired. or that there is insufficiznt information 1w make a
determination aboaw a remeadial action, Classification of a land area ay a particular %1 s justifiad 1w
the decision makers based on the results of a data cap assessment. Because the decision makers mus)
aprez to each classification of a land area as a SU. considerable decision uncertainiy 15 addressed
directis in a devision maker forum and the balk of the decision uncertainty, e the bulk of the dats
traps. are ineorporated nte Class 2 SLUs,



In addition to classification information. the data gap assessment also provides the basis for
deciding whether sufficient information exists to delineate RABs in Class | Slls {Decision Rule 3,
The decision makers must also agree on whether existing information is sufficient for RAB
delineation. Jusl as with classificatinn. decision uncertainty with respect to RABs is addressed in a
decision maker forum.

Characterization is the means by which the 12CS addresses data gaps., As described above,
data gaps exist either becawse there is insufficient information fo make the action/NF4 decision
{Decision Rules 1 through 43 or RABs have not been sufficiently delineated to conduct a remedial
action {Decision Rule 3% The BY ROD prescribes a method for minimizing uncenainty where data
eaps existin terms of risk ([eeision Rules 1 through 3%, The BY RO states that in the industrial and
unresiricted arcas,

“The anmber and geid spocing of samples o verify that the average remediation level has heen
miet in disrrbed areas will he derermined nsing the approach v Githert (1987 with f# — 01 and £ -
3t 1 fr) or other appropriste statfsdcal method appraved By the three FFA parties. Sample
resulis used for verificafion of e average remedigtion fevel will ulse e assessed against ihe
maxintn veptediaiion level However, verification of the mazivnem vemediation level will he based
primarcily un risk-tu-expospre corredurions with the walkover or ather radiclogical survevs, o the
axfunt praciicatfe.

[ termis of the [30S and these DOs, the statement from the BY ROD is referring to the filling of
data gaps and thus. is referring to Class 2 SUs, Le, land arcas for which dawa gaps Jdo not allow an
action™F A decision.  Although the BY ROD statcment addresses the tisk-based Decision Rules
{Decision Rules 1 threugh 33 the siatistical sampling approach prescribed by the BY ROD for
addressing average RLs will be applicd 1 addressing the proundwater Decision Rule (Decision Rule
43 when data gaps extst.

A separate approach will be used to address data paps as they pertain o RABs {Decision Rule
51 The statistical sampling approach for the action’NFA decision, deseribed above, is one in which
samptle locations are distributed over a suspect area to idemify the presence of contamination. RABs. by
detfinitivn, are the boundaries of areas for which the actiun decision has been made already. RABs are
nol areal by nature seoan argal approach to characterization would be inetfective.  Instead of the
action™F A decision approach. a practival approach to hypothesis testing, described m Sect. AT, will be
empluyed for delineation of RABs.

Characterization under the DCS also mitigates residual uncertainty in 5U classifications,
Residual uncentainty in SU classifications is an important consideration under the DCS for Class 3
Sbls which are known to have been impacted but for which there is no indication of ¢conamination.
L nder the DCS. characterization activities will be conducted in Class 3 8Us to verify the presumption
of absence of contamination, Class 3 SU characterization activities also address a requirement of the
BV R(M1. In addressing the unrestricted use area of Bethel Valley, which will. in part, be ¢lassified as
a Class 3 S0 the BY ROD swates “the lack ar presence of contamination in the unrestricted arega will
be veritied in post-ROMY activities.”
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Characlerization activities 10 address data gaps and residual uncertamity in classification are
discussed in MO step 7 {Sect, A7)

ATDEYELOP THE PLAN FOR OBTAINING DATA

The poal of OO slep 7 is 1o develop a resource-stTective design far collecting and measuring
coviponmental samples. ot for wenetating other tvpes of information needed 10 addrass the problem.
Rusource effectuveness i» a core concepl of the DCS ¢lassification-based approach o characierization. B
gireeting resources toward flling data gaps, the DCS focuses resources where they are needed mosc

Class 1 SUs, {lass [ S0 arg arcas for which a remedial acuon iz certain,. The purpose for
characterization in Class | S0 i 1o define the extent of contsmunation when the cxend is not known in
order to delincate the RAHs. As described in Sect, A& a pructical approach to hypothesis lesting is
emploved for delineation of RAHs,

The first step in the approach to delineating BABs is w formubdle a hypothesis by making the best
nossible ssiimation of the RAB based on exisung information, Uhe next step is (o 1est the hvpothesks ba
conductng  churacterization  activities over and around the estimaed RAB. Thy pariicular
characterization activities will depend o the nature 0f the cottaminants driving the remediaé action and
the tvpes of miommatiou the decksion makers are willing (o accept for sufficiens RAR delineaion. The
characterization activities for RAB hypothesis wating will be conducted according to the following plun:

1. Conguet a radiation walkover survey it the drivers for the remadial action are radiolegical
contaminants. The extent of the radiation walkever surves should be determinad. initially, by the
estimate of the RAH. Monitoring the response of the radiation detection cquipment during the
survey will determine 7 the cxent of the surves shioulkd be broader.  With decision maker
coneurrence, the radiation walkover sus v may be sufficient to defing the surface expression of
the BAH. At this point, if the decision makers are abso willing to accept the lapd use-spercitic
depens in Table A4 as the depth of emediaiion. then the RAD mas heen dafined.

2. Conduct sampling and anals 15 ax needed.  Analvocal dala will be nesded if the rudiation
walkover sunveys do not adeguately define the RABs or the comaminants driving the action are
nan-radiotogical, or ¥ the depth of the remedial action must be defined. COne sor of sample
locations shoald be distnibuted aloag the sstimated RAB and ansther =et should be logwed 3 m
¢ 1) fu from the first set in a direction away from the center af the estimated RAR. Sampies will

¢ vompositzd from the land wse-speific depths spocificd in the BY RO Samples will be
analvzed for the sontaminants driving the remedial action. ar & minimum. With concurrence from
the decision makers, field sereening of sample cores may be used in place of analyses or 1o
detetming 1he suire of analvies,

Lpon completion of characterization activitics and receipt of analvtical data. i any, the
characterization results will be evaloated and & decsion made. with decision maker concurrence, as fo
whethier the RAR has been adequately defined. 1 the characterization activities do nol adequalely define
the KAB. the data vaps will be e aluated and subsequent characterization will be proposed 1w the decision
trakers.



Class 2 SUs, Class 2 SUs are areas for which there exists insufficient information to make the

action/NFA decision. The goal of Class 2 81 characterization is to fill the data gaps in order to have
sufficien! data to make the decision. A systematic approach ro Class 2 5L characterization will be
conducied as follows:

Conduct a radiation walkover survey over the entire exterd of the Class 2 SU. Monitoring the
response of the radiation detection equipment during the survey will determine i the boundaries
ol the Class 2 5L need 1o be expanded.

Lsing the approach by Gilbert {1987 with =01 and L = 30 m (100 ft}. ar other appropriate
sfatistical method approved by the three FFA parties. creare a systematic grid of sample
locations aver the Class 2 SL.

Conduct sarnpling at each svstematic grid sample location. Samples will be composited from the
land-use specific depthy specified in the BY ROD. Samples will be analyzed. at a minimum. for
the suies of analyies defined by the BY RN COCs of the Jand use areg being investigated. For
the industrial land use arcas (controlled and uneestricted). the swites of analvies include metals.
radianuchides. and SY OOy for reercational land use areas, the suites of analvtes include PCBs,
radionuctides. and $VOCs; and fur unrestricted land use areas. the suites of analyies inchide
radionuelides and 8VOCs. With concurrence from the decision makers. field screening of sample
cores may be used in place of analyses or to determing the suite of analytes.

Class 3 5Us. Rased on process knowiledpe and existing data. soils in Class 3 8Us do not require

remuedial action. The project wam will devetop a protocol For Class 3 %L walkover asscssments that will

mvilve visual inspection and spot check radiation survevs, The intent of the walkover assessments will
be to verify the Class 3 517 classification. Biased sampling will be conducted when observation indicaws
that the presumption of ne contamination may not ba valid,

Class 4 5Us. Class 4 SUs are Jand areas which have net been impacted by activities at (RML, its

support facilitics, or its predecessor organization(s). Because these land areas have not been impacted. no
characterization is requircd,
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Site Name Type of Action ) Description Class__l
CBWEA | Lnsrall Simple Cap Entire ares of buried waste coverad by 1
i l cap. Infiltration limited by the cap
[ SWSA 3 | Install Multlayer Entire areg of buried waste covered by 1
t Cap cap designed to meet relevant RCRA
landfill cover requiremenis, stahle of
decreasing surface water concenirations.
and stabie groundwater conditions.
| FAW A Install and maintain 2 | All debrees and contaminatian ghave 1
_ ) ft cover | remediation levels covered.
WRWTP ebris Pile Install and maintain 2 AN debris and contamination above 1
. ft cover remediation levels covered. ]
i Contractor’s Landill Maintain Cap All contamination above remediation 1
. fevels covered. i
Contaminated Surfaces S0il Excavation and | Excavate contaminated soils above Hl g |
and Sl from 1959 afl-site disposat 0.6 m (2 1) depth, back fill with clean
i Explosion in Bldg, 3019 sl Determine YVolume and WAL
Cell '
" Contaminated soil [ S0i] Excavation and | Fxcavale contaminated soils above RLs i
detected through ofi-site disposal 1o U.hm {2 fiy depth. buckiil] with clean
_radislogical walkover s0il. Determine Volume and WAC
| SWEA 3 Soil Wo ) Soil Excavation and | Consolidate bencath SW5A 3 Cap 1|
! consalidation Determing Volume |
SWSA 3 ol Na, 2 Soil Excavation and | Consolidate beneath SWSA 3 Cap 1
| consolidarion Determineg Volume _
rsws.q 3 Soil No. 3 Soil Excavation and | Consolidate beneath SWSA 3 Cap 1
L consalidation Determine Volume
Closed Scrap Metal S0dl Fxeavation and | Excavale contaminated soil above Rls 3 1
_Areatlie?) . uff-site disposal m (10 fi). Determine Volume and WAL .
I 3317 Filter it Soil Fxcavation and | Excavate contamingted soils above RLs 1
D Contamenared Sati off-site disposal ter (e m (2 1) depth, backiill with clean
" ¢Fission Product spil. Determing Volume and WAC
Dvelopment :
L.aboratory )
ission Product Soil Excavation and  ; Excavate contaminated sails above Rls 1
| Develaprent oft-site disposal {1 3 m ¢ 10y depth, backfill with clean
' Laboratory L1LLW ‘ soil. PDetermine Volumne and WAL
Transter Line {35317) .
Contatnination at Base Sail Excavation and Excavate contaminated 20ils above RLs 1
of 3019 Stack ulf-site disposal to 06 m {2 ft) depth, backfill with clean
| soil. Determine Volume and WAC
Fission Product Filot Ypil Excavation and Cxcavale contaminatled soifs above RLs 1
Plant Contaminated 501l uff-site disposal | to 0.6 m {2 ft) depth, backiill with clean
501, Determine Yolume and WAC
LLLW Lines and Leak Soll Excavaton and  Excavate contaminated soils abave Rl 1
Sites - Under Bldg. 3315 - off-site disposal te 3 m {10 fi) depth. backfill with ¢lean
| | soil, Determine Volune and WA




~ Site Name __Type of Action Description Class
morth and South Tank Soil Excavation and  Bxcavate contaminated soils above Ris 1 :
Farm Contaminated Soil | off-site disposal o 0.6 m (2 i) depth, backfill with ciean ;
includes Tank W-1A soil. Determine Volume and WAC '
ontaminaled Soil) . o )
TTE Area Former . Conduct DS - Condua DCS investigation to determine 2
Canstruztion Dump Site '_inwsligatian i excavauon is required to 3 m 141 )
Abandoned Burn Pa Conduzt DS Conduct XS im-'_estigatiun w detenmine 2
_ investigation if excavation is regquited w 3 m L0 1.
C-14 Allaeation in Condue TS Conduet DCS investigation to determine 2
Woody Blomass imvestigalion if exvavation is reguired 10 S m (10 1
Flantatior Speries L . i _
West End Dump Site Conduct [X% - Conduct DCS ipvestigation 1o determing 2
_investigation Citexcavarion is regquired 3 m (10 1, ;
URRR Decay Tank i Conduct DCS Conduct DOS dnvestipation w dewermins 2 i
Rupture 5ite (3087 " investigativn if excavation is requited to .6 m (2.0 AL '
Drecommirsionsd Wasre  Conduct DCS ~Conduet DCS investigation 1o delermine } 2
. Holding 13asin £sail ime@stiaation - if excavation s required to 6 m (2.0 fi, .
CE3513 : ; _ E
“LLLW Lines and Leak Conduct DOS Coonduct DOS investigation o deterniine 2 i
Sites - Northwess of investigatian it excavation s required 3 m (B T
SWSA1 ]
LLL% Lines and [eak Conduet DCS Conduct DCS investigation 1o deliermines 2
Sites - East of Blde. investiaton if excavation is ceguired 3 mo¢ 10ty
2031
TLLLW Lines and Leak . Conduct DCS Cromduct DOS investigation io deiermiing 2
Sites « Southwest Comer I wvestigation if excavation is requited 3 m (580 ft)
of Bldy, 3019 ¢ ) L i
[.LIW Lines and Leak Conduct DS Conduct DCS investigation 1o detarmine 2
Sites - Bldg. 3518, West  investigation . ifexcavation s reguired 3 m ({0 1),
LULW Lines and Leak  : Conduct DS - Conduct DCS investigation o determine 2
[ Sites - North of Blda. " arvestisation if excavadon is required ta 3w (10 fo.
Paple ) _ i
W10 LLLW Eine Conduct 15 Conduct DCS investigation 1o determine 2
Leak &e _ T estigarion if excavalion is requited to 3m 16 T
LLLW [ines and [ eak Conduct DCS Conduer DCS investigalion 1o determing 2 ;
© Kites - West of Bldg. investigation : i execas ation is required o 3 m 010 11 '
C3OR2 : ) _ o
LLLW lines and Leak | Conduc: DOS Conduct DOS investigation to determine | 2
Sites - South of Bldg. investgatlion if acavation is regquired 16 3 mg 10 fiy
L3020 . :
PLLLW Lines and Leak Conduct DCS CCongduct DOS investigation to determing 2
" Sites - East of Bldg, ' vestigation iMexcavation is required 0 3 m (10 1.
3020 Stack i
- LLLW Lines and Leak Conduct DO Conduct TS investigation to delermime 2 _
| Sites - Bldg. 3323104 investigalion if excavation is required to 3 m 110 fio, i
CSump : . -
“LLLW Vines and Leak Conduct DOS ! Conduct DCS investigation w determine 2

Sites - Between WS and | nvestigation
S W19 :

1 excavation i3 requited w3 moid iy




Bethe! Valley

Site Name Type of Action Descripition Class |
LLLW Lines and [eak | Canduct DCS Conduct XS investigation to determine 2
Sites - Bldg. 3503 investgation if excavation is required Lo 3 m {10 1),

_Graund Contamination 4
LLLW Lines and 1eak Conduct DCS Cunduct DY investigation to determine 2
Sites - Sewer Near Bldg, | investigation if excavation is required to 3 m ¢ 1O i
3500 '

LLLW Lines and | ¢ak Congduct DOCS Conduct DCS investigation to determine 2
Sites - Between Wil-1 investigation i 1f excavation 15 required to 3 m {10 )

and W-3 _ _ _

LLLW [ines and [.cak Conduct DCS Conduct DCS investigation 1o determine 2
Sires - ORRR Water inyvestigation it excavation is required to 3 m {14 ft).

Ling (3083) _ i ﬂ
LLLW Lines and Leak | Conduel DCS Conduet DCS investigation to derermine 2
Sites - Under Bidg, 3047 | investigation il excavation is required 1o 3 m (10 fiy

"LLLW Linesand Leak  Conduct DCS Condurt DTS investigation to determing 2
Sites - General Isolopes | investigation if excavation is required to 3 m {14 )
Area (3034, 3037, 3038) _ i
[Low [ntensity Test Conduet DCS Conduct X5 investigation to determine K/
Reactor Poods (3085W) ~ investigation il excavation is required 1o 3 m (10 ft).
Abandoned Conduct DS Conduet DTS investigation to determine 2

. Underground Waste Gil | investigation if exncavation is tequired to 3 m {10 {t),
Storage Tank T002A

_tsoils} _ :
Class 3 Acreage Fast Conduct DCS Conduct DCS Class 3/4 assessments dand 4
and West of Central investigation

B-4
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