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Ms. J. A. Hedges, Program Manager
Nuclear Waste Program
State of Washington
Department of Ecology
3100 Port of Benton
Richland, Washington 99354

Dear Ms. Hedges:
EDAX

200-SW-1 NONRADIOACTIVE LANDFILLS AND DUMPS GROUP OPERABLE UNIT
AND 200-SW-2 RADIOACTIVE LANDFILLS AND DUMPS GROUP OPERABLE UNIT
REMEDIAL INVESTIGATION/FEASIBILITY STUDY WORK PLAN, DOE/RL-2004-60,
REVISION 0

The purpose of this letter is to transmit the 200-SW-I Nonradioactive Landfills and Dumps
Group Operable Unit and 200-SW-2 Radioactive Landfills and Dumps Group Operable Unit
Remedial Investigation/ Feasibility Study Work Plan, DOE/RL-2004-60, Revision 0, for your
review and approval.

Collaborative meetings were held between the U.S. Department of Energy, Richland Operations
Office, Floor Hanford, Inc., and the State of Washington Department of Ecology (Ecology) for
the dispositioning of Ecology's comments received on the Draft B version of the work plan. All
of Ecology's comments have been addressed.

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

Sincerely,

avid A. Brockman
AMCP:FMR

Attachment

cc: See Pagle 2

Manager



Ms. J. A. ledues - -

(J8-AMCP-0279 O0T 0 2 7008

cc w attach:
G. Bohnee, NPT
L. Buck, Wanapum
N. Ceto, EPA
S. Harris, CT UIR
R. Jim, YN
S. L. Leckband. HAB
K. Niles, ODOE
J. B. Price, Ecology
Admini rtie Record
Environmental Portal

cc w/o attach:
B. A. Austin, FHI
G. T. Berlin, FHI
R. U. Piippo. FHI
J. GL Vance, FFS



DOE/RL-2004-60
Revision 0

200-SW-I Nonradioactive
Landfills Group Operable
Unit and 200-SW-2
Radioactive Landfills
Group Operable Unit
Remedial
Investigation/Feasibility
Study Work Plan

Prepared for the U.S. Department of Energy
Assistant Secretary for Environmental Management
Project Hanford Management Contractor for the
U-S Department of Energy under Contract DE-AC06-96RL13200

FLUOR,
P.O. Box 1000
Richland, Washington

Approved for Public Releae
Furter Disseminaton Utnrn#ed



DOE/RL-2004-60
Revision 0

200-SW-1 Nonradioactive
Landfills Group Operable Unit
and 200-SW-2 Radioactive
Landfills Group Operable Unit
Remedial Investigation/Feasibility
Study Work Plan

Date Published
September 2008

Prepared for the U.S. Department of Energy
Assistant Secretary for Environmental Management
Project Hanford Management Contractor for the
U S Department of Energy under Contract DE-AC6 96*RL13200

FLUOR,
P.O. Box 1000
Richland, Washington

ease Approval Date,

Approved to; Public Release
Fuither fisseminaion UiJf'imted



DOE/RL-2004-60
Revision 0

TRADEMARK DISCLAIMER
Refuence herein to any specific commercial product process.
or service by trade name, trademark, manufacturer, or
otherrwse. does not necessarily constitute or imply its
endorsement, recommendation, or favoring by the United
States Government or any agency thereof or its contractors or

subcontractors.

Thrs report has been reproduced from the best available copy



DOE'RL-2004-60 REV 0

PREFACE

The lLemeidal in its tiga4t1itis daitili'y s Imc/ (R1<F-A pr1ocess5

/r'presen'0i1s the /0n/e hoop that //(he i C Spi/cnd prograni /2as

esit1blished /ori lhacte -Criing lhil' inat' Cnd xctenI of risks posed
b' 011 Wonarolled hlaardous Avast site's and fbr cialatingq potential

remedial options. This approac h sholmd ic viewiied as a d 'lItnami

flexible Ipr'ocess that C'1an anI s/oul/d be tailored to spec ific
c/ta imstan cs of individial sites: it is lot a rigid stt)-hi -sep

approth hcn most he conducted idontic allI at everi s'ite. Thu

projec I Iimanagt'r's cnl ( 'L'5rJesonibi/ll i's to determine how best
to 11s0 the flex'ibili/I' built into t process to condct In elficien
and f/ec tive RI/FS that tic/hie es high qualimy res/Is in a limlv

(nd1 cost -u//t/e manncr. A sigliican c hal/enge11 t proje(I

ManagersIV 1ace it? ec 111 ive1 manaIing til WIN/F i~s the inherta
1hcrt ai.YO /socidtel tl e remitdiation o ill fonlrolled

/uardo Is tastte siesA'. Tliese ilcurtani/s 'cl? be namoroIs,

ti a '/ /jon / / /i uniknini iieiording sile /ct droeolo and

tie tic ail extenit ocl ontaminain Co sthei Ihc pertor man oe / 'reamen

and eniginerinig ( 0110,0S being considcred as part o/ the remedtial

stra/egi , Whl i/o hesti ne tailnties los/er a /Iauriral desire to wvant

to know mor e, this d(/Ksi e c lmipe/C it 'i/h the Sper/i dlit pro gram s
mndliatile to perfi'm c'leanaps w ithin des/gna/ed sc'hdules.

The objective ofh I R11S pro( ess is not the o(btainab/e goal of

rcicoving all lic erlainlt. buw rather to gaiher i' n/frma/io/n

sai/intv/11 to suppo I on iniformlled risk naitlgement de ision

/ gardin it 'whrm appetrs M/'sl cPProprialtlfo a iven silt'.
The tppropriat, ecl ofanalsis to meet this ojecive ('in onl he
rcached f/ioug tonllan sti ategic thinking and carel/ p/an ig

concering the essentia/ dt~a iieecdd to rcach LI 'Medl se/co/ion

dicision. -s hypotheses tae tested and cither i'ejc'ted or

confirmed, djusdatmenrs or t hoice s a to the appropriate cours, /or/

further illIst/igt 0ions alltlnal/Yss c/C' relu'irel Tlese choices,

like lhc retmdi selection itso/fl iivolve the ba/ancting o/ a widu
variett o10/ctois Ailt! the x'rcisu of best profcss/ioalltl/dgmel.

Source: EP A/540/G-89/004, Gidnce for Conducting

Remedial 'ostar/ons and Fcasiilit Siudics unrci

CEOlA, (In/crim Fii/l), OSWER 93553-01.

iii
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EXIKCTFIVE SUMMA RN

This remedial investigation feasihilit\ study (1R I FS) work plan supports the ( 2nnprhenxiik

En11 iivi)Imet1/ Rcspons C1>C1A/tic nI. ani hiil I ol ( / 9S01 (( RC A ) RI FS

aetix ities for tile 200-SW- NonradiJoactive Landfills Group Operable t'nit (O 1) and

200-S\W-2 Radioactive Landfills Group OU. Ibis RI FS 'ork plan also integrates the R'sourc'

( oj) rvation; andc tcvri k' t I (I/ /976- (R(A) lreatneic storage, and or disposal (TSD) unit

landll closure requirements fr speciFtC sires wA ithin the O N. The process outlined in the RI FS

work pMan follows the CERCl A format with modifications, as appropriate. to ConctIrrntly

satisfy RCRA reqturiremen ts. I he application of these processes in the 200 Areas is described in

DOl E 9 -8-28. 20) AruY RenIlldia hwctigfiaiIt Flaibii(1 S fu phim> nan Phan

1 nironmnIta! Restoration Progrn

Scope -- The scope of this RI FS work phn includes 27 solid waste landriills that are located on

the iarlford Site (Central Plateau ( 13 landfills are in the 200 \est Ar-a, 1 2 landfills are in the

200 Iast Area. and 2 land fills are in the 600 Area). ( olectivels these landfills have receixed

neary 500,000 m of a heterogeneous mixture of solid xaste during varirus operating perrods

that began in the mid-1940s. All waste included within the scope of the 200-SW- I and

200-S\W-2 OfUs has been buried In trenches that wer designed and constructed to \ arying

lengths, widths, and depths in accordance wtith U.S. Department of Energy (DOE) disposal

requiremernts. These landfills cover a cumulative area of nearly 300 ha (740 a). and the

cumulative length of burial trenches exceeds 80 km (50 mu. The quantity and quality of burial

records and or relevant historical information varies greatly: inforiation generally is sparse for

the earlier years andi morc substanIVe for xaste buried after the late 1960s. About 0) percent of

tire 'A astc buried ill these ladfillIs was from the Hanthrd Site 200 Areas processirn facilities:

some xaste came from the 100 and 30 Areas, and a smaller fraction came Irorm other hanford

Site areas anid fron various offsite generators. The waste form, waste packaging, and in-trench

waste emplacement varied over time. Certain landfills we re dedicatid to smaller wxaste items,

('hl/.nthhL t ii immtl I l Rxpcmsw. (Ynmp'natins can] Lllabiliti -t uf / Vit) 42 SC 60) et seq

Res,.mrc ( ,nsorratin and ROc , .ir of I 7. 12 ( s( 6Q01. Ui seIC
W0t R L -98 s, t99n, 20t,It, , Rcm dial hIvI In-neait,/Ill tSilithd hmplemwitntatin, ('lo / In inoInnwlnat

Rsuorapi,; lrx.ra, Rex-t. .S. I.epartoeni oF pner . whand ( )pcciiicrs Oic. Richtand. \\,hinutn..
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while some landfills were dedicated to large industrial equipment. and others lcceived primaril

construction- and ilr demnolition -related wiaste.

RI/FS 7 Iork Plan Ulisorr -- A n earlier ersion of this R I FS work plan (DO RI204-60,

210-A I I- / \ nravdItoat I, Land ilI an. i.)tn Gnm I, tp uperah/ Init anda' 20(9-S14 2

Radioa t A L, Icninc/iv I/v ! I) d ps, GrK aup (I ati I W IInit R(mccia! Inv I esgaIi Fi 1xetibiliIL Sitcd

Iirk />cPlan, Draft A) was developed and transmined by the IX)l Richland uperations Mflice

(RL) to the Washington State Department of Ecology (eology) in December 2004. In early

2005. RI. and ecolog participated in a series of fHiltated workshops to achiex e helter

alignment of the parties< interests and objectixes. these workshops resulted in a path Iorward, as

documented in CCN 0064527, -200-SW- 1 and 2CC-SW-2 C ollaorati e Workshops, Agree ment.

ompletion M\atrix. and Supporting lDocumentadon. Final Iroduict. Atnoni other initiatives,

the paries agreed to conduct remedial characterization in a phased manner and h) suspend

revision of the Drati A version of the RI FS work plan while the fIst phase ot remediial

ch'aacterization was completed. I he parties then participated in a collahoratixe data quality

objecti yes process as deseribed in F)& I- 2572 Iia ualitY /act tivte Simmairti Rcpor /or

Volniu/ 1iVe C hcit ehrizaion (, in m / n / in 31 B Was it s in ' 260-81 m2 the it/cH2

1/ n and issued sampling and analysis instructions as described in D&D-28283. Scnnp/njg antd

1nasiIN hin itctaon lAr \ninsitv Chacnt a( ira/in Val o in i Pin -? I as1t Sie in ith

)(a RI -1i1-lh 2101 2i4- IH-/ tnvmprhiaiou 0A1 md/il tut I "pap Q4 )ndoaIh' / 4t an! "" -MN
Aiotc ti I t i/HAs amd IDmWInpi A rup (/hn' In Rim;, cdal htri,' tt np A w'stdi! 'oun I i A, Ian

IDritI - \. l De rreMttCi ol ineigy. Railn ral i(s )[titoim ii . Ril hiad, \\ ashnn on
C \ 064521. 200K -2MlW I and -SW 2 \ O\labc(ajit Wirki\ o kho1p Agreemnt. (iompleon Mai,,, and

Suppitrimin )oumen> uron, i n Product \\thrnoon Si i>I kpWrtment oE I oi andt n S4 tCpr mnc of'
I nergy Richiand Qperauns On ic. Raliad. \\ahin'ion. Apld Is

l&t)2 >5 (hiP I~A Cool'!' ()tc ac s Son,' t i/'10or \n'wn, hhi 1it rIi:t/tn t U! I> n a, /
IbIa f/)'h ItSi l Itnil h/t)-\1-2 t p ahl I r Rc . i Reis ,c Ihun lhu nfOrd, tnt Rinc land, W A hingt on.



2W/ASW-2 ( pa' I L nit this first phase (Phase I-A) of characterization has been complete..

The Phase I-A scope illc.d an extensive re\ iew, collection. reporting, and oruanizaliOn of the

historical inlornation (including hundreds of technical reports and over 147.)00 hurial records)

as wvell as the completion of an extensixe suite of surlace geophysical surveys, passive soil-vapor

samples. and surface radiation surveys. I e results forn the Phase I-A sampling w ere used to

update the (W U conceptual site models (SM).

Vewii . isgreement on a Aulti- Phased Remedial Investf gationi -Apiproaich -- Based (n infoirmatlo

gained from the Phase I-A characterization, an additional data qualiyv objecti\ es process was

initiated in 2006. Because of the complexity in scope and issues associated " ith the 200-SW- I

and 200-SW-2 M1s. alignment meetings were held with R L and Ecologv. resulting in another

collaborative agreement (CCN (073214. -Path forward 200-SW- I 2 RI IS Work Plan

Developient. May 15. 2007"1 between RI and Ecolo\y This 2007 agreement embraced the

concept that the RI FS " ork plan and RI FS approach should be structured in a manner that

fLuther impIcments a phased approac. Aceordingy, this agreeId-upon approach now involves

multiple phases of characterizanion. and Iutuic revisions to this RI FS work plan and or sairplini

and analysis plan after subsiantike portions of the next phasew) of reedial investigation are

completed.

Next Phase of Remedial Inesiga1ion (Phase I-B) I his version of the RI [S %N ork plan

primarily is focused on the next phase of characterization (Phase I-I). The Phase 1-B remedial

investigation consists of both nonintrusive and intrusive characterization. The Phase 1-B

investigations allow for the collection of essential data and information that are needed for

focusing the more costly \adose-zone soil-samplinu actixities planned for Phases I and 111.

Phase I characterization activities will be deined in a future version of this R FS work plan and

sampling and analysis plan. and will consist of focused intrusive investigations of the targeted

items locations resultinti from characterization of Phase I-A and Phase I-. I he projec has

assumed that additional charact eization beyond Phase II (i-e. Phase Ill) moay be recihred- Scope

D&,I) -22 0, _'006. £mpling mii/N ,! ls lnsoru Ilon lor A nno\ om4U fhara 1 , 1c rcaio o/ Hill /11 '11 81d 2 'IH
jlats/c Ntwi Sie 20(0Ihr J -C opcraby/c / It. Rex 0 Issue, lu I tantord. ia.. Richland, Washlgton.

ti M173- 21117. alPath Frrd 2ti-\\ A RI FS \ork Plan IDcvcopmcntO M ,i 20 7 iagrecmci
senTd by MaNhe S. McCornick. t . DepaIrtmcn of -nergy, Rchfandiperutions 00cW . and John . Pnc.
kashmigon Stu lparI)ctmcni of Pcology, kenne tick. \*shmntony Ri-hland Vshiingion

D)0E RL-2004-00 REV 0
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differentiation of waste types. and depth ol soil Cover. Ihese investigation methods have

been applied successfully to 13 of the 17 older landfills that generally lack detailed burial

records. Applation of these methods to the 21 8--4 A, 218-E1-2, 218-14. and

218-E1-9 Burial Giounds will complete the geophysical suiNey coverage tr the entire

suite of 17 pist-practice landfills in the 200-SW-2 M . In addition, geophysical surveys

of up to 4.1 ha (10 a) of well-documented TSD unit landfill areas are planned to verily

hurial cecords and help calibrate the geoplsical methods on actual land ill waste.

Pa ssi e Snol- I /ap-r Sampling I Passi% e soil -vapor samples xill be per fbrm ed to sCreen

IKr the presence of buried %olatile organic compounds. Results vv ill be used to determine

the locations of waste packages that may contain liquid organics and have breached their

containment. Results from this nonintrusive sampling also will help determine locations

tor the more active soil-vapor sampIne during the future Phase 11 intrusive sampling.

This RI FS work plan targets 349 specific locations for Phase IS passive soil-apor

sampling. Most (207) sample locations are based on targeting 23 areas where volatile

organic comnpoudLs were detected at a single location (Iu]ing the earlier (Phase I-A)

passlie soil-vapor sampling that " as perlOrmed in the FSD unit hmadflls. (ther

individual samphng locations (86 total) are based on where buried metallic objects xx ere

idenitiCied during ueophy sieal in estiIiations that were conducted during the Phase 1-A

characterization. Finally, 56 sampling locations were selected based on process history

and the potential Or soft aste items to hav e been disposed with sorbed organic liquids

present.

* Inlr cs GUophlsill /m-xs1igI)N Down-hole geophysical surveys "iii be performed

using gross/spectral gamma. passive neutron. and active neutron moistie logging

systems. The gross spectral ganra system can provide costi-elfectiv e information on the

%ertical and lateral distribution of gamma-emitting radionuelides. The passix e neutron

detectors can indicate the presence of transuranics. The actixe neutron moisture logging

system V ill be use(d to Measure continuous vertical moisture in the vadose /one.

Information from both logging systems will aid in geological interpretatioi of the

subsurface stratigraphy and potential contaminant migratio. The gross spectral gamma,

passive neutron, and active neutron moisture loggiln! S stens %xill be deployed in existing

IN
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TSD Unit landfills. investigation of existing groundwatcr well data, and surface

topographic surveys. Th is tisi of treatability studies and other focused investigations xvill

be expanded as the need dictates in support of the RI/FS process and subsequent record

of decision.

Coordination with other Groundwater Operable Inits -- 'he groundwater OUs related to this

RI/FS work plan are primarily the 200-ZP- I and 200-BP-5 Groundwater 0 Us. and, to a lesser

extent, the 200-PO- I and 200-U - I Groun dwater 1U1s. The scope of this RI/FS work plan does

not include groundwater sampling: however, the integration of source, vadose zone. and

groundwater intorma ion/data and ieId activities is recognized, and will he performed

throughout the life Ccyle of this project.

Coordination with other Waste Retrieval Projects -- I he 200-SW- I and 200-SW-2 Ots project

team also acknowledges the importance of exchanging technical information and lessons learned

with other related projects at the Ianford Site and at other DOE sites. Such local projects

include those supporting Ecology et a Ij989a, n/wd Feidera/ Fa(i/il Agrecmen/ and

CNsen Order. Milestone N-09 -40 for the retrieval of post- 1970 stored transuranic waste in

the 200 West and 200 East Area landfills, the removal of huried waste from 100 Area and

300 Area landfills, and the Upcoming remediation activities at the 618-10 and 618-I 1 Burial

Ground sites. Interfaces have been established with the [daho National Laboratory to leverage

information from their ongoing solid waste retrieval efforts.

Potential Remedies -- In accordance with the agreements reached between RL and Ecology in

2005 and 2007, the likely response scenarios to be considered for these land fills will include the

foIl owi Ig:

. xca vat io i. t re a ti en t (as nec essa ry ), and di sposal I of waste from o wit hi n individual burial

gounds

eology. IPA, and D(M, 198M. H/niord I-dera/ /ahIlv 4 t101gramei/ mid ( onexnt Oirdi, 2 'ols.. Washington
Stale Department of Ecotogy, t I Evironmenial P1rotecion Agency, and t.S. Department of INergx. O ypia,
Wash rigton as amended.

xi
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. Excavation, treatment (as necessary), and disposal of waste from selected sections of

indiv idual burial grounds

* Capping of individual burial grounds

- In situ treatment (C.. vitrification or grouting) of portions of individUal burial grou nds

. Some combination of the above

. No action, with continued monitoring.

Organization qjthis Document -- The RI/FS work plan is organized as follows.

. Chapter 1.0, Introduction, presents the R I/'S work plan scope and objectives, and

project assumptions.

* Chapter 2.0, Background and Setting. presents the physical setting for the 200-SW-I

and 200-SW-2 Otis. includingz in lormation on geology and groundwater. this chapter

also provides detailed descriptions of each of the 27 landli Is within the scope of this

RI FS work plan.

* Chapter 3.0, Initial Evaluation q/ Landfils. presents known and suspected

contamination foi the in-scope landfills, the preliminary CSMs for each landtill group (or

"bin"). inlormation on groundwater moniorine, potential impacts to human health and

the environment, and the contaminants of potential concern.

* Chapter 4.0, RI/FS Work Plan. Approach and Rationale, presents a summary of the data

quality obj ecti\ es process, the characteriza ion approach for each bin (or artouping ot

waste sites), and a description of the phased characterization approach.

. Chapter 5.0, R/FS Process, presents a summary of the regulatory paths forward for the

200-SW- I and 200-S\W-2 OUs, a discussion oft reatability studies and other foctised

ilnvestignations. a summary ol cost estimating processes that wvii be used in the feasibility

study, and a description of the proposed plan and RCRA perimit modification process and

the post-record of decision activities.

xii
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Chapter 6.11, Project Schedu/e, discusscs an oxera I I Chedule for coll p let U ilo of the

200-SW-2 ()U R I/FS process. Phase I-13 site investigation activities, and closure

activities associated \with the 200-SkW 1 01; landfills.

. C haper T.0, le/erencx. provides the compfete citation of documents I Cferet Iced in in Is

RI IS -ork plan.

* Appendix A. Phase 1-13 Sampling and Analysis Plan for the 200-SW-2 ()perale Unit

Landfills

- Appendix B. Summary Descriptions and Iigules ol WXastc Sites in the 200 SW- and

200-SW-2 Nonradioaclixe and Radioaclive Landfills Group Operable Uinils

Appendix C ( ollaboratie goaions ( Completion Matrix Status

. Appendix D. Data (ollected to Support (harateri/ation of Landfills in the

200-SW-2 Operable I !nit

* Ippenlix E. Initial Conceptual Site Models fr the 200-SW-2 Operaile Unit Landfills.

Readers of this documelit should find it helpful to first review the ficures located in the main

body of the document, and then review the CSNs in Appendix I to gain initial familiarity with

the six groupings (or "bins'') that have been developed for the 200-SW-2 (U landfills.

A ppendix f also includes ('SM descriptions and site-specific graphics for each of the landfills,

other than the 21 8-\\ -6 Btrial (round.

xiii
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GLOSSARY

Class A and B Poisons - As defined in 49 (FR 173, "Shippers - General Requirements for
Shipments and Packagings' " a material, other than a gas, which is known to be so toxic
([Class A Extremely Dangerous Poison) (Class 3 - Less Dangerous Poison]) to humans as to
afford a hazard to health during transportation; or w hich, in the absence of adequate data on
human toxicity, is pies tmed to be toxic to hu tm an s be au se it falls within any one of the
followintg categories w hen tested on laboratory animals: oral toxicity, dermal toxicity, or
inhalation toxicity. Poisons must enter the body to cause injury or illness and usually oiiy a
small amTuLInt ol material is needed. The extent of injury depends on the route o 'exposure. the
concentration or strength of tle chemical and the length of expostire time.

Contact-Handled Waste Packaced waste w hose external sirface close iate does not exceed
200 mreim/h1 and does not create a high radiation airca (>- 100 nrem/h at 30 cimi).

Dangerous Waste - Solid waste designated in WAC 173-303 -070 through WAC 173-303-100
as dangerous or extremely hazardous waste, or mixed waste. Wastes disposed of before
Au gusI 19, 1987, are not designated as dangerous waste according to the Wash finwon

A. dmnis/ra/ive Cibd/c. regardless of their c urrenit retgutl atory status.

Disposal - As used in this document, placement of waste with no intent of future retrieval:
stattitory or regulatory definitions may differ.

Dum[p As used in [Iis doCument, a dlump is a disposal area not pre-planned, designed, and
coiistructed as a solid-waste-disposal facility, but rather a disposal area in which refuse has been
buried. (Such "duiip" sites [or suspected dump sites] that once were inl uded ill the 200-SW-
and 200-SW-2 Operable Units for remedial investigation now reside withini the
200-M I- I Operable Unit.)

lIazardous Waste - Solid waste that contains chemically hazardous constituents reiulated
under Subtitle C of the Resirce ( ouservalion and Recovei Act of / 976 (RCRA). as amended
(40 (FR 261, "Identification and Listing of I lazardous Waste'), and regulated as a hazardous
waste and/or mixed waste by the U.S. Etivironmental Protection A gency. Also may include
solid waste designated by Washington State as dangerous waste. I-azardous constitUents were
not regu lared until August 1 9. 1987, and they are not designated as hazardous waste unless they
were disposed of aflfer that date.

49 (FR 173. "Shippers General Requirements Cor Shipments and Packagins.- .itIe 49. (ote of lu'dral
Rcguat1ons,. Pall 173.

WAC 173-3t03-0701 through 173-303-100. 'D'I.angerous Waste Regulations. "DesignatioII of DangeroIs \Waste
Itash1int'in, ;idmnhisqraiv ( mod, as amended. WashiIgilt Slate Depariment of Ecology Olyipia. \Nashingt,
" Resouri Conse roaion and Recove'i Ic o It ~6. 42 SC ( 690 L ci seq.

'40 (FR 261, "IlentiIicationi and Listinu ot' Hazardous Waste.' Title 40, Codc / Fcdcral Regoidczons. Part 261.
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Landfill - As defined in WAC 173-303-040, "Definitions'I - a disposal facility. or part of a
facility, where dangerous waste is placed in or on land and which is not a pile, a land treatment
facility, a surface impoundment, or an underground injection well. a salt dome formation, a salt

bed fbrmation. an underronrid mine, a caxe, or a corrective action management tnit.

Lon-Level (Radioactive) Waste - Radioactive waste that is not high-level waste. spent nuclear
file]. TRU waste. byproduct material (as defined in Section I I e(2) of the , tomc ntirg) At
o11954 as amended), or naturaliy occurring tadioactiye matenial.

Mixed Low-Level Waste - Waste that meets the deinition of low-level waste, and that also
contains a hazardous component subject to the RctsonrCe Conse vation and Reuonvei Act of /976
(RCRA). as amended, or WAC 173-303. "Dangizerons Waste ReCgu lations.' Mixed low-level

waste is considered to be oury waste that was disposed of after August 19, 1987.

Radioactive Waste - Waste that is managed for its radioactive content. Waste material that

contains source, special nuclear. or byproduct material is subject to regulation as radioactic
waste under the itomic E /iti 'i-A( of / 954.

Remedial Action Activities conducted under EG LA authority to reduce potential risks to

people and/ or harm to the en'vir-onment from radionetive and or hazardous substance (including

radionuclide) contamination.

Renote-Handled Waste - Packaged radioactive waste for which the external dose rate exceeds

that defined for contact-handled waste (generally 200 mreni/h at the container surface). These

wastes require handi ng using remotely controlled equipment or placenent in shielded containers

to reduce the Iuiman Cxposures during routine waste muanagcenent activi ties. About I M00 Urials

are designated as remote handled but have dose rates much lower than 200 inte hi. Most of

these exceptions are caisson waste. \\hich al" axys was reniotelv handled.

Retrievably Stored Waste - Waste packaged and stored in a manner that allows retrieval at a

tuture time. iraisranic xaste was not retrievably stored until May 1970 to distinguish between
retrievahly stored TRU and pre- 1970 transuranically contaminated material

Solid XVaste - Aecording to 40 CR 261.2)' a "solid waste- is detined as any discarded material

that is not excluded by 40 CFR 261L4(a)S or that is not excluded by variance granted under

40 CFR 260.30H and 40 CFR 260.31 - A discarded material is any material that is abandoned.

recycled. considered inherently waste-like, or a military miniti on.

W A( 173-303-040, Definiionsi Wii nwagton AdmlimIstraIIe ( as amended. WSasingtOn State Deiartmci
oI ;cology. Olympia. Washington.
On"m"c Enrgt-c' . / /954. 42 tSC 201. i ne.
"40 (I'R 261.2. "Detinition of Sold \WasieT Title 40. (.>de o// ederaI Reou/atiotns. Part 26112

"40 C FR 261.4. I-xcltsion," I lil 4e C4od, /I du ra/ Regil Poont r 261 A.
"40 (FR 260.30, "A rinccs liomi Chlisilcation as a Solid Wastc,' Title 40. Code 0/ Fd jer/ Rcg1lationf,

Part 26030.
1j40 ( CFR 260.3 1 usindads nd ClIt A eria for Variances rom laslitication as a Solid Waste,. ite 40, Codc ol
-edlerl Renutibns, Pa I6NO3 1
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T ransuianic Isotope An isotope of any element having an atomic number greater than 92 (the
atomic number of uranium).

Transuranic (T RI) Waste - Radioactive waste (generated since 1970) containing more than
100 nCi (3,700 Bl) of alpha-emitting transuranic isotopes per gram of waste with hal-lives
greater than 20 years. except for the follow ing:

I High-level radioactive waste

* Waste that the Secretary ofI nergy has determined, widi the concurrence of the
Administrator of the U.S. En vironmental Protection Agcency, does not need the dceurce of
isolation reqired by the disposal regulations in 40 (FR 191, Environmental Radiation
Protection Standards for Management and Disposal o 'Spent Nuclear Fuel, High-Level
and Transuranic Radioactive Wastes"

. Waste that the Nuclear Regulatoy Comnuission has approved for disposal on a
case-by-case basis in accordance xwith 10 CFR 61, "Licensing Requirements for Land
Disposal of Radioactive Waste"

. [RU waste includes radioactive waste as defined in DOE G 435. I1 - , n/Inemenmlhi
Guide /or Us widi OOL il 435. 1-1. T R LU waste also may inc ILude liazardous
constituents, in which case it may be referred to as TRY mixed waste (TR U NI). TRI IM
has nixed-waste components disposed of after August I 9, 1987.

Treatment. Storage, and/or Disposal landfill
or on the land, as defined in WAC I 73-303. "Dj

A landfill where dangerus waste is pacal in
ngerous Waste Regulations."

-40 ( FR 11. "Emvionmenial Radiation l'ro1ectOn Siandards Cor ManageIenI and Disposal of Spent Nuclear Fuel,
I ligh-Level and Iransulranic Radioactive Wastes, Tile 4i (od' /ederal /egulaions. Pal 1. )einiiion is
Iound iIn DOF ( 435 1- I, ImpImna7Ion Guidc' /I Uw ith 1)01- A 1435. -I, Chapter 3.
"10 (FR I61. A.Lcensing Requirements for Land Disposal of Radioactive Waste.- TiIle 10. Code /, ederil

Rcgilatimn,). Part 6 1
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METRIC CONVERSION CHART

Into Metric t nits Out of Metric Units

)<, knuw 4th ipi/ hi T cgt I/ Iu knurw 11uip/' hi To get

Length Length

Inches 25.40 millimeters millimeters 0.0394 inches
Inches 2.4 cent imet ers cent i meters 0394 inches
I eet (.30 meters meters 3.281 feet
Yards 0.914 meters meters .094 yards
miles (statuie) 1.609 kilometers kilomeiers 0.621 Miles (statute)

A rea Area

sq. inches 6.452 sq. centimeters sq. centimeters 0.155 sq._inches
sq. feet 0.0929 sq. meters SI. meters 10.764 sq. tee
sq. yards 0.836 sq. meters sq. meter . I 96 sq. yards
sq. tmil cs* 2.59I sq. kilometers sq. kilometers 0.386 sq. mi les
Ac 0.405 hectares hectares 2.471 de

Mass (weight) Mass (weight)

ounces (avoir) 28.349 'rams crams 0.0353 ounces (avoirt
Pounds 0.454 kilograims kilograms 2.205 pounds (avoir)
tons (short) 0.90 ton (metric) ton (metric) .102 tons (short)

N, olumue Volume

Ieaspoons milliliters milliliters 0.034 ounces
(L .S.. liquid)

Iablespons IS miliiliiers liters 2.113 pints
ounces 2. <7; millihiers liters I (0IS quarts
( U.S. Liquid) 1. . liquid)
Cups 0.24 liters liters 0.264 gallous

it .. liquid)
Pint 0.473 liters cubic meters IS.3 cubic teeI

tl~i I's 046 liters cubic melers 1.308 cubic yaids
(( S. liquid)
gallons 3.785 liters

.! S.. ljjiiu d)
Cubic feet 0.0283 cubic meters
cubic yards 0.764 cubic meters

'ITemperaturv temperature

Fahreithei ("1-32)*5 9 Centigrade CenIigrade I C*9/5 32 .-ahrenheit

Radioacti ity Radioactivity

Picocurie * millbecquierel millibecquerel p 027 picocurie

*One square I ile- 640 ac.

xxx
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1.0 INTRODUCION

Tlhe //un/jwr Fderl 1ai y -gr /hi (mm tnusn t Gut, ( Ecology et aL. 189a) I Tri-Party
Agreement) identifies 800- soil waste sites (and associated structures) resulhing from the
discharge of iquids and solids to the ground from 200 Areas processing facilities. Ihese
800 sites have been arranged into separate waste groups (or operable units [o1) that are
idetilied as either CER( LA past-practice O Is or Resxore ( onIrvtin umnd R(,(vy i Att
o/ /976 (RCRA) past-pratice (Us addressed through RCRA corrective action authorities.
Some (1s include R( RA treatnent. storage. and or disposal (1SD) units that will be operated,
reimediaed. and or closed il conjunction with (A activities.

The 200-SW-I OU includes 2 landfills located in the Hanford Site 600 Area, and the
2t0-SW-2 ()U consists of 25 landfills located in Ihanford Site 200 East and 200 West Areas.
The 200 Areas are located near the center of the I lanford Site in south-central WashiNgtot State
and are within one of three areas on the Site that are oil the IS. Environmeial Protection
Agency's (EPA) National Priorities List (40 (R 300, "National oil and Hiardous Substances
Pol ltion ontingency Plan, Appendix B. '-National Priorities Listo under the ( on/i-henJixL
EkImm11fl Respuuxc. cnw ( nsion. ttnd r iou biliuti of /9W0 ((GCLA). I igures I1.
1-2. 1-3. and 1-4 depict the location of the I Ianford Site, the specilit 200-SW-I ( i locations
within the 600 Area, and the specific 200-SW-2 (U landfill locations wkithin the 200 West Area
and 200 East Areas. respectixely. Table I - I provides a suniiary listing of the 27 landfills
included in the 200-SW- I and 200-SW-2 ( is. Additional detail on each of these landfills is
pro ided in Chapter 2.0.

In accordance with the T1i-Party Agreement. this remedial inrvestigation feasibilitx study (RI LS)
work plan has been piepared to present koinlation oiln ]ow the RI FS process xill be conducted
and eveiltually will lead to proposed remedies fbr the waste sites in an OU. In accordance with
the T ri-Party Agreelelt, the Washington State Department of Ecology (Ecology ) has been
designated as the lead regulatory agency for the 200-SW-I and 200-SW-2 (His. This RI FS
work plan follows the (lRCL A doculeintation process, wx ith modilications to concurrently

satisy RCRA corrective action and TSD unit closure requireienits as described in
DOI ) L-9-28, 200 <ras Remital /nm7 sigati> F-asildiiv /t ASih Inpeimunuzi Pln

Em ironim nal Rst.rawi/n I'grc/m (Iil lemnillation Pain). Ilhe Imiplernentation P an is
stnuillarized further in Section 1.3 oF this RILS work plan.

Tis RI FS work plan summari.zes the CER(L.A RI FS id R(RA TSD unit landtill closure
activities for two of the I Hanford Site's (1 )s. namely the 200-SWx - I \onradioactix e Landfills
iroup (U and the 2)t-SW-2 Radioactive I.andtills Group () (20(H-SW-I and 200-SW-2 OUs

Tlhe majority of the waste disposed to the 200-SW-I and 200-SW-2 OU landfills originated f0m
tile processing facilities located in the 200 Fast and 200 West Areas of the Hlanfoird Site. The
20-SW-2 DU landfills also contain sone wastes that origitated from the I hanford Site's 100 and
300 Areas, as well as fron ofisite sotrves. Both of the OUs contaii R(RA TSD units. which are
discussed further in Chapter 5J.

1-1
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1itsnre - I location ot the Hanford Site.

Seattle spokane

Washington
Hanford Site

Richland
Vacouver

.. ......

100-0 & DR 100-H

1000-N

100-K 100-F
100-B,C 100 Areas

Hanford

Boundary

200-West
Area

Central Plateau a

FFTF

300
Area

I100i
3000 Area

Richland

0
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1 igure 1-2 Loueion of 200-SW- I Operable Unil I.nndi Is in the 600 Area.

200 East

200 West

I'

NRDWL

SWL

NRDWL and SWL
200-SW-1 Operable Unit Landfills

IAft - Mlett 1 [ I L - 0 , - 3 e

T-1O F.-e
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iuiire 1-. Location of 200-SW-2 Operable LI t l.ndtills in the 200 West Area,

218W518-W 8-W-6

1218-W-3A

218-W-1A

F h::!

218-W-3

218-W-1

218-W-2

/ 218-W-2A

218-W-4A

218-W-11

218-W-4B

&t- -,P

a

218-W-4C

200-SW-2 Operable Unit Landfills
TID -fillLnfl

ISI TI- .I ..

R14 Un.Sed r 1n hA, f

Beidog 2~ YeMr t.st F Rajytie~i

T FIm TrnhaSevc osI-August I9 1987 Mi xed W31t
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Fiire I1-4. I ocation of 200-S W-2 Operable Unit I indfilIs in the 200 East Area.

218-E-10

218-E-5A

21

218-E -2

L18- -
218-E-2A

218-E-8

218-E-12B

218-C-9

218-i-2A

218-Ef-1

200-SW-2 Operable Unit Landfills
t iltI

1I-5

Tak m

E a L t F&.11( rncaAeric

8-E-9
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I able I - . SumImIary Information for the 200-SW-I and 200-SW-2 Operable
Unit Landtills. (2 Pages)

Landfill

total
Number ir

of (fun
Irenches

Ie r m r

200-S

SWL 75 1L
NRDWI \V 1 6

Total )1 j L_
200-S

21 F N 0

2)5-I Jo \I

S1 -1 \

28Is I I 0li
2)-F'

I \\) \ u'Io I -

I \% -2 1()

218-W \

218- 8 -4I 

21,81-4 4(

IX- \\ -6

218-8--- -- ) '

Grand total I

length of
nches
ulatixe)

Volume ' of Buried Waste

mi I II ft
B -1Operable I nit (2 Landfills)

78 36.000 1.047 41

1.3 141.00) (ke) 310,851 (I))
.)1 96,000 2147 ,1

K-2 Operable VInii (25 Landfills)
0 S7'. '1 l A

0n f
h. 6

4.

74

0(1

0.

I S

S4

452 84.6 52.6

267011

li 100

() 0

16

1 17()(

I .11 0:k -

I 79(1(

I,.24 

9.886

72-I

1,046,92 1

I 06 1)1)

Nl $4i

N I)

II'l(I\

29 )18,.1

1,620831)

8)n.u

Area "

to

37506

278.768

Q. 6 1)6

12) ~

30,46'

1 4'4

I 8)

34 440

I64>49

72 81 1

22' 'N

39)

2,959,643 1

I-0l

ac

S

3

88.9

IS)

I I

180

Nt (

2 2TO.-5 ] 6X2,9total 361 700 43.5 45092
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I able - 1. Sumnaiy Information for the 20f-SW-I and 200-SW-2 iperable
Init I andtills. (2 Pages)

lotal length of
Number Trenches Volume ' of Buried Waske Area

Landtill of (Cumulathe)
trenches -

kn mi i ft' n ac

Im lfI st pinifite triu eti i. n i tmiir)L d }p i uunit lu iuidlill tie kOw u Iwi,, . i ... .. .urvi <it

W/ 1Q~I
ecen geiphliial Ii gni w ,uiitis wlu t tho ie1n h nkly O i t .an Sce in,>. 1A A" &lailM,

IT e ',I Sw\-B Wu Ii) G'ntnIJ hA,, ntI r eciel %I-s!,

RI)\"w . \u 1nr o aI 1t, It I )D ncr us 1i I- L fII.

Sw\ I sold i Sit. \ mdlii! , 1 , ll s snw' [ I th01C Ar60 -e ( n I mifill 1 ('ti0 1

1.1 SUNItMARY DESCRIPTIONS OF TFIE
200-SW-1 AND 200-SNW-2 OPERABLE UN ITS

The followinia discussion pronides an oerviwx of the 200-SW-1 and 200-SW-2 k. These
stutmm1aries ale prI=ided in the context of the precedintg inormation to assist the reader in
understandinu the basis for their binning (Section I 4).

1.1.1 Nonradioactive Landfills Group - 200-SW- I
Operable L nit

Ihe 200-SW- I originally included a number of nonradioacni\e landfills and dump sites that
were created durnn the construction and operation of the 200 Areas facilities. Alhough a few
sites were excavated or conineered structures. which were operated in a manner to contain oarste
releases, most sites were accurmilation points for miteriials not regarded at the time to be
potentially hazAdous (DOE, RI -96-8 1, ft io Site Gr oupingor 2(0 A reaS Soi IllvN iat 'lifns).

The majority of these waste sites were transferred to the 200-MG-1 or 200-M( -2 C)Us. The two
remainine landtfills included in this ML are the Solid Waste Landfill (S\L). also known as the
600 Area Central Iandfill (NH) CL) and the Nonradioactite Dangerous Waste landfill
(N RI)WL. Both are inactive and are located southeast of the 200 Areas along Army
I oop Road.

.1 .2 Radioactive Landfills Group 200-SW-2
Operable Unit

\ost of the landfills in the 200 Areas are no longer receixiny waste and are classiied as
inactixe in the 11 asic l//omation Dat; SI-wrem (WI DS) database. Most of these inactike

landfills have been backtillyd. surface stabiliied with at least 0.6 m 2 ft) of clean soil, and
seeded with grasses. Before 1960, celiled inventory reoIrds were Iot imaintained; specific
iiflorimation about tile ealy landfills often is not available (1)E1-RL-96-81).

1-7
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Before the 1970>. landfills and structures within the scope of this project in the 200 Areas
generally w ere di v\ ided into I he loll owIImg tour categories.

SDry W aste I andl-il s received radioactive waste packaged primarily in fiberboard
boxes All types of miscellaneous wvastes, ranging from containated soils and
potetijaly c n tarninated rags. paper, and wood t to gkveboxes containing mulligram

quantities of PIlutonurn, have been placed in these faciities

. Industrial Landtills received radioactixe x astC that usually was packaged in large
w ooden or concrete boxes. containing large quantities oftission products. For the most
part, these sites were restricted to burial of large pieces oh fhiled or obsolete equipment
roin the chemical processing lacilities. although some items camine from the 100 Areas

. Construction Landfills nainly limted to burial of low activity wastes resulting from
construction work on existing eifacitics

. Caissons or Vetical Pipe Units used or disposal of hot cell waste or high-dose-rate
plutonium waste in the 21 8-W-A and 21A8-W-4B Burial Grounds. The cailsons in the
218-W-4A Burial Grounds were made of elded 208 L (5-gal) drums A W -P-09 12,
The HIstni ta ' the 200 /ja B iial G.1 (nitll Fat iis: Han uod Site Drawing [1-2-33602.
I)irr la Iispoma Catisson in 214 i 4 Silc); the caissons in the 21 8-W-4b Burial
GroUnd were made of corrugated cetal and concrete (\\ If -EP-091)

These categories formed the basis fot grouping the 25 landfills into the current bins.
A discussior ot the six bins in the scope of this RI FS \wrk plan is presented in Section 3.22.
All of the radioactive waste landfills are located inside the 200 East and 200 West Area fenced
boundaries. Each landfill consists of one or more trenches: si/es of landtills range from less than
0.4 ItO 0 ha to[ 173 a).

1.2 SCOIEA N) OBJ IIVES FOR I is 111/FS
\WORK PLAN

Tlis RI FS work plan presents 200-SW- I and 200-S W-2 01-specific details, including
background information on the waste sites, existing data regarding cotamination at the

past -practice landfills and TISD unit landfills, and the approach that \\ ill be used I0 investigate.
chuaracterize. and ex aluate the landtills to support reinedy selection and [SD closure pttlosiure.
A discussion of the remedial investigation (R I) planning and execution process is included, along
with a discussion of the schedule for the characteri/ation work. Likely response scenarios that
are to be considered for the 200-SW-2 Q ) landfills are identified in Chapter 4.0 of this RI FS
\\ ork plan. These li ikely response scenarios wil be developed further and evaluated in the
feasibility study (S) and Lnentual recort s) of decision ( ROD).

A Phase I- A ( D&D-27257. / ,ati Qualim )/jctive Snnnnari Repor 1i m Vonintrsive
C hanato; nir n / -in A I al in 3B IWasm i/ es in the 2 -H 12 Upj ciable U 1nit) process %Xas
completed in 2006. A follow-on Phase I-B data quality objective (D)QO) process (SGW-33253.

a)un Nuliti 0/jec'ites Sunnuda Repmr /w I.A nud#iW in th 200-Sl I and 200-Sil 2 Opcia/l'

Uni/s) was conducted to define the radioactive and nonradioactixe constituents to be

I-X
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characterized and to spealf the numer type, and location of samples to be collected at sites
within the 200-SW-2 (I The results of ftse DQo processes form the basis for lie current
R I IS work plan and the associated sampl ing and analysis plain (SAP) (Appendix A ) Ihe SAP
includes a specific uttality-assurancc projct plan and a field sampliing plan for implemenung the
tield-characterization acio ties for the 200-S\\2 on. A multiphased characterization approach
wl he employed to colicci data to support temedial action decision making. The phased
characterization approach will requite future revisions to this RI S work plan and revised and oi
additional SAPs. This phased approach is discusse.d in furiler detail in Section 5.;

After all phases of characteri/ation data hae been collected for the landfills, results will be
plrset~ed in an RI report. The RI report will include an e aluation of the characterization data
for the ITSD unit landfills and past-piciice units. iucdin assessment of the accuracy of the
conceptual exposure model and refinement of the contaminant distribution model. During the
l S. site-remnediation alternatives will be evaluated against the seven (RCLA evaluation critenia
(overall pritecton of human health and environment. applicable or relevant and appropriate
requirements (ARAR) compliance. long-term efectiveness/permanence. reduction of
toxicity nobility voliume through treatment. short-term effectiveness, implementability, and
cost. The RI report will support the evaluation of remedial alternatives that will he included in
the IS or combined into a single RI [S document. The FS will use the existing and newly
collected data to ev altate likely response scenarios listed in Section 1.5. As data are being
collected and analyzed, work \ ill proceed on the identification or decelopment of suitable
models to evaluate the cost and exposure (as low as reasonably achievable JAl ARAj) aspects of
the various remedial ailternatives. Remedial alternatives may be applied at arNy or all of the
pat-wtice units in the (us, and different alternatives may heapplied todifferent waste sites,
depending on site characteristics, The IS ultimately ill support a proposed plan leading to a
ROD (with a closure postclostre section) for of all the waste sites in the OUI. The R( )l) will be
revie wed, and a permit modfiication to M A7890008967. Ht ac/Ian ai/i Iour o

Consnation tini Rc, ov I ,1N Permit, Inge-onm Waswe I'moon Rev isiou; 8, In- I/it,
Tr ca nt o, l Sorge, and /ispo.ad of!)a;gerols '. ase (H anford Facility RCRA Permit), will be
proposed for the TS1) unit (ow-level burial grotnds [.( 0G). (haptcr 6.0 presents the schedule
for assessment activites at the 200-SW-2 O.

[he information proided in this RI [S work plan reflects the most current and defensible data
available at the time of documnent preparation.

1.2.1 Coordinated Regulatory Approach

I he RI US process "ill be used to reach a dccision that will meet requirements for both National
Priorities list cleanup and RCRA correctve act ion. TSD closure postClosure for )SD unit
landfills within the boundaries of the 200-S\V-2 (A will be coordinated with the R I IS Process.
In addition. information from (N 0064527, -200-SWAI and 200-SW-2 Collaborative
Workshiops, AgreemenL (iompietion Matrix, and Stpportirig I Documnentation, Final Product'"
(( ollabotative Agreement) mill be considered in formulating the regulatory strategy for the
20-SW-2 (A The coordinated regulatory process for chara teration and renmediation of the
200-S W-2 (M A will use this RI IS work plan in combination with the Implementation Plan to
satisfy the requirements for both an RI US work plan and a RCR A field investiation correcti e

I-9
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measures study work plan. (Genrcial hcility background information. pertinent ARARs.

pie I m inan remedi al action objectives ( RA O), and pre I m i nary re media I tech no logesics developed
in the Implementation Plan are incorporated by reference into this RI I[S work plan. IFrther
detail regarding the coordinated regulatory approach can be tound in Chapter 5.0.

1.2.2 Regulatory Approach for Closure of the
Non radioactiN e Dangerous Waste Landfill and
the Solid Xaste Landfill

NR[)WL and SWI are nonradioactive hmdills that were operating at the time that the National
Priorities Iist was developed lIIr the 200 Areas. ThercIore, these landfills were not originally

in cI IUded as \\ aste sites that needed a (ERC tA response action. Ho wev er. because opera Itions

have ceased lor the SWL. the landfill m as included in Appendix C of Eicoloex et aL 1981h.
Ha tub ,ld Fcdera IL Ft ilA" .IIbemI CnI tit 0 Gno)t r1 I on Pb;; ( T ri -Part A gree me nt

Action Plan) NRIWL xx as added to Appendix C to allox the closure to be coordinated
%N ith the 0 R( .A RI FS process. NRDWL and the S\WI will have to be closed under
WAC 173-303-010, "Closure and Post-Closure ' and WAC 173-304-407 ieneral Closure and

Post Clostre Requirements.' respectively. Further detail rcgarding the rcgulatory approach i'm
closure of the 200-SW-I () laitlills can be found in Chapter 5.0.

1.2.3 Phased Characterization Approach for the
200-SW -2 Operable I nit Landfills

A preliminary investigation began in 2004 to perlorm a comprehensive rexiew of existing
documentation associated \ with the 200-SW-2 (H waste sites. In 2005. a collaborative

negotiations process wxas held k\ ith the L.S Deparient of I:nergy ( I E [PA. and E cology

(the I ri-Parties. I his Process rescoped the focus of the DQ( to follow I his DQO process
(Phase I-A ) locused on nonintrusive investigations of these X aste sites. including ge oph sical.

radiological. and passixe soil-vapor samples as "wcl as additional revew of historical

information.

13cCause of the scope. the complexities of characterizing releases and potential releases, and the

significant informalion needed to support further refinement of conceptual models ior the units.

it was agreed that an additional ehnraeterizatiot effort wottld occur as Phase I (i.e., Phase -ID

ITis approach was approx ed b; Ecology and the U.S. Department of E.nery (DOE), R ichland
Opcrations Office (RI.) and documented in (C N 0073214. "Path Forward 200-SW- 1 2 R I FS
Work Plan Deelopment. May 15. 2007.'

After Phase I-A field characterization activities were performed in mid-2006. the Phase I-I IQ X

process was pertorimed to support dCxelopment of this RI FS work plan. the Phase 1-13 DQ(

process focused on 25 landfills in the 200-SW-2 A . An additional txo landfills in the
201-SW-I IM were included in the DQO. as wel H as in this RI<S xxor plan: however, it is nox

proposed that these landfills be closed outside of the ( R(CLA process, and they are included in

this docUImentation for information PrPOSs only. T lie Phase 1-B DQ() and SAP (Appendix A)
locus on additional nonintrusive characterization as well as intrusive characterization techniques.

1-10
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Additional DQO processes IPhases IH and Ill) will be held following completion of the Phase I-N
lield characterization acix lies, as required. these future-pliase DQO prlcesses will further aid
in characterizing the landfills and will focus on progressiv Cly more intrusive characterization
techniques, as required. I urther detail regarding the phased characterization approach for the
200-S\-2 0M landfills can be hound in( haptr 50.

1.3 EXCLUSIONS FROM SCOPE OF RI/FS
WORK PLAN

1.3.1 Suspect Transuranic Waste

Before 1970 low-level aste (LLW ) was disposed to the same landill trenches as waste that
contained transuranic elements and/or mixed fission products (MI 1). After 1970, waste that was
designated as TR I wsaste was segregated In either spedlied 1.114i Ienches or undergroiund
concrete caissons in the I I B(s for future retriexal. Retrieval of these wastes (currently known
as ret ri cal y stored suspect-TRU wastes) is out of the scope of this RI IS work plan: this
material \\ill be retriex ed in accordance with Tri-Party Agreemenm Milestones -091-40 and
M-09 1 -11 (Icology ct aL 1l989at).

Retrievably stored suspect-I RU waste is located in specific locations within the 218-k-2B1,
2l8-W-3A, 218-W-4B, and 218-W-4C Burial Grounds. Ibis includes four caissons in the
218-W-4B Burial Ground (2I-W-4B-CA l, 218-W-4B-CA2, 218-W-4B- A3. and
21 8W-4-CAl) that contain suspect TlRi x wastes only. A fifth caisson (21A\-4 B-(A) is
heliexed to he empty, based on historical records: this will be confirmed throush this RI fS
work plan.

Outside the scope of this RI/[S work plan, the suspect-TRJ retrieval program has developed
separate DQ)s and SAPs for vent riser, soil-vapor. and substrate sampling at each oftlhese Iour
landlills in the LLGE in accordance with [ri-Party Agreement Milestone M-09)1-40. The
soil-vapor and substrate sampling \ill occur in each trench segment lollowing retrieval of the
suspect I RU wxasic in that landfill. Retrieval of waste in accordance with Tri-Party Agreetent
Milestone M-09 1-40 currently is scheduled to be completed in 2010. As a result of this
schedule, data generated from some of the soil-vapor and subsirate sampling may be available to
evaluiale the need for interim reiedinaIi measures before the RI 1S process ior the 200-SV-2 OU
is completed. However, some soil-vapor and sibstrate sampling also may be conducted after the
RI FS process has been completed.

Data in this RI I'S work plan (e.g. " aste volumes, contaminant inventories. trench lenthso may
or may not include infbrmation related to retrievably stored TRU w asIC depending on the
context Data presented, therefore, have been labeled with clarifications as to whether TRU
waste or TRU-waste-cotnaininu trenches are included in the data. None of the data piesented in
this report includes information related to the trenches cirrettIly' used for disposal
(21 -.E- I 213-T94, 218-W -5-131. and 218-W -5-T34).
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Sa npling to be periformed to support 1-091 Proainm actuimiies will be perorned by the WVastc

Retrieval Project before and after retrieval. Data collected from these characterization efforts
will be integrated with the 200-SW-2 (A Project characterization data in the RI Report.

(haractcrization data also nmay be geneiated by the Vaste Retrieval Project dtiring Phase I-B and
Suture phases. If sit the inloration will be inegrated with the 200-SkW-2 OU Project
characterizaion data to support the RI FS.

1.3.2 Operating Trenches

Trench 94 in the 2 18-E-12B Burial (iroUd (within the 1 BG TSD unit) is out of the scope o
this RI FS work plan. because the trench will be in use for disposal of U.S. Na vy vessel reactor
compartments yond timefraie 2024) that the Tri-Party Agreement specilies for
rcmediation of the 200-SW-2 ( .

I renches 3 1 and 34 in the 2 1 8-W5 Burial Ground also are out of the scope of this RI.FS work
plan, because these trenches are expected to receive \waste beyond the timeframe hen the FS

and proposed plan for the 21.SW-2 (RU are planned to he completed.

1.4 200 AREAS IMPLEMIENTATION PLAN

Ihe Implementation Plan outlines the franew\ ork tar implementing assessment activities and the
evaluation of remedial alternatives in the 200 Areas to ensure consistency in the documentation,
the level of characterization, and decision niaking. A iegultory Iraiework is established in the

Implementaiion Plan to integrate the requirementis of R( RA (for corrective actions and Ts1)

units), ( LR( I.A. Iederal facility regulations. and the Iri-arty Arenient into one standard

appiOach tor cleanup acti\ ities in the 200 Areas. Special cmphrasis is given to I anlord
Sie-specific application of RCRA and (RClA as sptcified in the I ri-Party Agreement. local

policy and progiunmatic requiiemnics, and the basis fbr integrating these requiremets in the

200 Areas. I his approach estabhIshes use of tHic ( RCA proess as tile basis lor assessment
and renediation activities in the 200 Areas, wiit modiication as necessary to concurrently
satisfy reltirements specific to RCRA corrective action for RCRA past-practice sites and RCR A
closule of ITSO units.

Ie Implementation Plan consolidates much of the infbrmation normally found in an
01-specific R I S work plan to ensure consistency and avoid duplcation of this information in

each of the (H 1 RUS work plans hr the 200 Areas. [he Implementation Plan also lists

pertinent ARA RAs and preiniinary RA(s and contains a discussion of potentially feasiile
remedial technologies that may be employed in the 2t0 Areas. This RI IS \.\ork plan refcnces
the Implementation Plan for further details on several topics, such as general information on the

physical setting of the areas under consideration. the operational bistor\ of 200 Areas factii ties,
potential ARA Rs and RA s, and ipost-RI FS work plan atn ities.
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The Implementation Plan addresses the more than 800 waste sites that were assigned to the
process-based GUs, which in turn were grouped into major waste categories (e.g., process waste,
landfills, cooling waler). This categorization lacilita tes the use of streamlining approaches,
which was a fundamental concept InIder Ale ITTipleeniItation Plan. The 200-SW-1 and
200-SW-2 OUs fell within the L andfills waste category. Iis category contains land ill sites and
was subdivided into the following groups based on the radionuclide inventory.

. Nonradioactive Landfills Group (200-SW-1 01U). This group covers two landfills, the
NRDWL and the SWL. These landfills contain nonradioactive unused laboratory and plant
chemicals. as well as sanitary waste and construct io and demolition debris. Trencihcs ill
tIle SW L, also received bulk liquid and sludge for disposal.

. Radioactive Landfills Group (200-SW-2 01.). Sites included in this group primarily
consist of constructed (e.g., vertical pipe units. caissons) or excavated sites (landfills) that
received either LLW or mixed .LW (NILLW). The sites also were used for the storage of'
suspect and reti evab ly stored TR U wastes. Large landfills, each made ip of a number of
tIren clIes. we re used in the 200 Fast and 200 West A reas. Wi I e storage and retrieval
activities arc onlgoing in multiple trenches, only three trenches continue to be tised for
disposal - Trenches 3 I and 34 in the 2 1 8-W -5 Burial Ground and Trench 94 in the
2 1 8-E- 12B Burial Ground. Tle landfills received wastes such as Contaminated eqUi ipment,
solid laboratory or process waste. and clothing. Before 1970, L LW was disposed to the
same landfill trecihes as waste that wo uld have contained transuranic elements and/or
MFPs. After 1970, waste that was designated as ItRU waste was segregated in either
specified L LBG trenches or underground concrete caissons in the LLBGs. Additional
infcrlation regarding TRU waste can be Found in Section 2.2.2. Wastes were largely solid
materials and mostly from on site, but ohsite and small I quaintitles Oi i quid wastes (tightly
packed, generally absorbed, and sealed in drums) are known to have been placed il tile
landfills. T he LL BG landfills are am on tile largest wa ste sites at tle Flanilord Site. and
some cover many acres. Unlike many highly contaminated waste sites at the Hanford Site,
large amounts of bulk liquids arc not expected to be present to drive contamination
tllouglhout tile soil column, although some volatile contaminants are capable of migrating
tllOuglh the soil withI OL t a driVIIIU force.

A fter publ ication of DOE/RL-2004-60, 200-SWf'-I Nomradiuacive Landfils and uDnps G1U//p

Operable U/nit and 200-SfW-2 Radioactive Landfills and unps Group Operable Ui/ Remedial
hnresiigatmndFeasibd i/Ic Sluc Work aian, Dra ft A. a lUmber o f smaller waste sites that once

resided in the 200-SW-2 OU were transferred to the 200-NiG- I OU in accordance with Tri-Parry
A greement change requests. This transfer of waste sites primarily affected Bin I and Bin 2. as
described in the Draft A RI/FS work plan. Based oil a reassessment of the 25 landfills that now
remiain in tle 200-SW- 2 OU. a new set of groupings or "bins" has been established l for this
version of tle RI/ES wx ork plan. Tlhis ncw set of bins was established based oil factors such as
waste volume, waste type. waste form, disposal practices, periods of landfill operation,.
honlogeneity of' waste. and potential risk, anong others. The new bins have been namled as
follows and w. ill be identified as sucII dlro ughllont this docullelt:

. Bin I - TSD Unit I andlills
* Bin 2 - IndIstrial Landfills

1-13
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. Bin 3 - Dry Waste Alpha Landfills S

. Bin 4 - Dry Waste Landfills

. Bin 5 Construction Landfills
* Bin 6 - Caissons.

1.5 PROJECT ASSUMPTIONS AND
COMMITMENTS

Proj eCt assumptions and commitments for this RIFS work plan include the following.

. Sonic ol the waste materials in the 200-SW -2 OU landfills originated from ofisite
generators. [he disposal records from the offsite generators are not complete. However,
because of the wide variety of process activities at the I lanford Site. it is assumed that the
constituents present in the offsite materials are adeq nately represented by the
contaminants associated with onsite generation.

* Contaminants in sonic of lthe 200-SW-2 0) U iits are expected to be located within I to
10 im (3 to 3"ft) of the ground surface, and at or near the bottom of the disposal unit

(trench). H-Iowcver, because of LI ncertaintV associated with ind iv idual/conihi ned
conceptual site model (CSM) variables, and certain indications ol contarninant transport
available to-date, additional chaiacteri/zation is necessary to forther deYelop/reficne the

prelImiinary CSMs. For example, several sites (218-W-3A 21 8-W-4B, and
21 8 -W-4C Burial Grounds) are eported to have been briefiy "vflooded'" dUC to nap id
snowncll conditions after burials were made to the sites. A small portion of oie trench
in the 218-E-1213 Burial Ground (before \waste disposal) was tound 10 have been
sanirated From water seeping into the area from a nearby ditch that transferred cooling
water to the 200 Areas B Pond system. Portions of three additional sites (the 21 8-C-9.
2 18-W-2A, and 2 1 8-W-3A E Burial Grounds) were used as cooling water disposal sites
(i.e.. 216-C-9 and 2 16-T-4 Ponds) before burials \were made. DOI R L-2007-02,
S1PPnilunental Remedial In vWs/igaii;nF-asihi/i- Stuid- Work Plan for thc 200, Aruns

Centra/ Plateai Ope/b/e Units, addresses characterization of the 2 16-T-4B Pond and a

portion of the 216-T-4-2 Ditch. The 216-T-4A Pond and the 216-T-4 Ditches
(216-T-4-I D and 216-T-4-2) will be addressed by the 200-MG-I and 200-MG-2 OUs,
respectively. Remedial action decisions associated with the 218-W-2A. 218-W-3A E, and
the T Pond system, and will be coordinated between the OUs and addressed in their
respectiVe feasibility studies. The 2 16-C-9 Pond is in the 200-MG- I OU and the
characterization of that site will be carried oUt by the 200-MG- OU. Final remedial
decisions will be coordinated between the two Of..s.

. The land-use for the 200 Areas selected by the DOE througzh the N:aiional FMnrJ01nM0!itl
po/iu IIcI o/ /9 ( N E P A) process ( DOE / I S-0222-F, FIna/ Hun/nrd Comprehensive
Land-[(s Plan EmvironmenIa/ Impac Sitatemnwt) and documented in 64 FR 66 I
"Record o1 Decision: Hlanford Comprechensi c Land- Use Plan Environmental Impact
Statement (iCP IIIS)" is inidustrial-exclusive. Most of the 200-SW- I and 200-SW-2 OU
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landfills are located within the 200 Areas Central Plateau (ore Zmnd' houndary. land
use for waste sites that reside outside the industrial-exclusive boundary of the Central
Plateau is conservation-mining. All of the 200-S\V-2 (W landfills are mithin the
industrial-exclusixe boundary as specifled in 64 FR 61615. The two waste sites that will
remain in the 2t)0-S\W-1 U ill be closed to existing environmental regulations for the
NRDWL. a )SD unit and the Solid Waste Iandfill. a solid waste unit.

1 he RI FS ultimateiy will address likely response scenarios, including no action.
re moval, treatment, and disposal (R ID) of waste fron within portions of i idual
landfills, capping of individual landfills. in situ treatment stabilization
(e.., vitritication groutmg) ol portions of individual landfills, maintain existing soil
cox r., rmioiiitorecd natural attenuation. or sonW comhbination of the above.

. lie eight landfills in Bin / -V) T hln Lnd/f/s \\ ill be closed using an integrated
R(.RACER(l A NIA process to axoid duplication of effort as outrlined in the Tri-Partx
Agreement Action Plan, Section 5.5. A crosswalk Chbaper 5.0. Table 5-6) of( CEC A
and RCRA substantive requirements for the 200-SW-2 (W has been prepared to facilitate
this coordination. cology "ill issue a draft permit modification for closure of the ILBG
ISD units that \ ill be separate trotm he (CERCLA proposed plan. Ecologys proposed
permit modificatioi for the closure actin ies for the 1L i ISDs xill be based on
the closure documentation presented in the 200-SW\ -2 (L' (ITRCLA FS and
adiinistrativc record. The [X( will structure each CERCI A document such that
RCRA closure ireqtuireimtents caii le readily identified for a separate rviw xapproval

process" in accordance Xitli Section 5.5 of the Tr-Party Agreement Ac lion Plan. The
clOsIue will he accomplished in accordance xwith WAC 173-303, "Dan Iucrous Waste
Regulations.' C oordination of the closure activities " ith the CERCLA actions " ill
optiimize timing and efficiency. RCRA-CERCLA integration is consistent with the
provisions contained in tile Tri-Party Aureement. To the extent that there arc similarities
in design and construction requirenits or the CER(LA remedy and the L.1 BG TSD
closure. Ecology pr)poses to implement closure activities for the LI1BG TS) units by
using tie remedial design remedial action work plan for the CLRCLA remedies.

.The eight landfills in Bin / - TS/ ( nit Lancd/i// and the 17 landfills in Bins 2 through 5
and the caissons in Bin 6 (see Section 32.2 for a discussion of the buts) are of the highest
interest to Ecology and StakehoIlers because of the llowing:

- ILarge xolume of waste
Transuranic muaterials
Dates of disposal

I igh dose rate of some xaste.

[he (ore /one is deICned il tie tr-t'ariics t t . Dllepmntinem ot tnergv I S Inironlmeml 'roleueii Acec.
and \\ ash in' ton State Depanrutni oF Itcolov response (Klein em al- 202. "( onsensu> Ad lCe ( 12: t:.posure
Scenario n ask Force on the 2m)1 Area- to ianFrd Ad nor' Board A IL Xdv1e -132 ( [Al 32. WIposurc
Scenarios [ask Force on the 20o Area iand in IIA B, 2002. Rlptor If A/K /Apoxr, Scar imo, r
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. The 20W-SW\2 (W is a source (W) Issues related it) grountdxaer characterization.

monitoring. and remediation are not xithin the scope of this RI FS work plan and Xill he
addesscd in the respecaive groundwater (is and through the I SD permitting process.

*The RI IS wxork plan will locus on determining whether containunaints have migrated into
the ;adose lone beneath the buried waste.

. The anticipated land use hot the Central ilateatu if be DOE industrial exclusi c use lor
at last 50 years and industrial use afterwards for the foresCeablIc fituric.

* Based on anticipated land use, data may he collected through this RI IS work plan to
evaluate the option of leaving high-dose-tate waste in place because natural decay of
high-activity radiontelides xxill subside to levels of minor risk.

. etrievabl y stored xasic ( R\\) mill be hamled in the Waste Retrieval Project (outside

of the 200-SW-2 1). All other sold waste in the 200 Areas' landfills with the
exception o Trenches 3 I and 34 in the 2 1 8-5 Burial (iround and I rench 94 in the
218- -1213 Burial Ground) is \xithin the scope of this RIn S work plan.

. A workshop iW be held among RL. Ecology and RI s supporting contractor(s) at the
conclusion of Phase i-I feld characterization acti ]ties, to review the data collected.

* Based on the resuhs of Phase I -A and h-W characterriation activities, a table that includes
scope, scliedutle and cost assumptions wxiii be jointy developed by RL and Lcology and
inCltided in a fluture re\ ision of this RI [S xwork plait (i.e.. alter the Phase II DQ().

. Bcuese of the nature of ioniRttrsive sanPlinu techniques. the contaminants of piotential
concern ()PC) list should he lmited to raditnuclides and organic constituents that are
readil, detectable xia nonintrusixe survey techiniques.

. A ke assumption is that targeting limited waste Rin, areas or ptetial excaXztioin wii
center on determining xhether a current or bature tdhrat exists to gruindxater. human
health. or environmenLt.

. Phase 14I ;il consist of the use of primarily nonintrusive geopiysical and soil-vapor
characierization activities to target areas that may contain either utgan ic vapors or huried

masses of metal that may contain liquid organics. or areas that contain 1oth

* It is assminled that additional characterization heyond Phase II wNill be required
.e., Phase Ill), stemimling frum the information and data as welI as the results of

Modeling that \\ill evaluate the human health and ecological risk and migration to
grounlater ohlow ing the ( iRCLA RI IS process. Scope within Phase Ill also im be
nIded lo address areas that require particulha caution due to Wtrke salety concerns
e.g., landfills containing elexated lexels of piutorium).
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1.6 CHANGE MANAGENIENT

Following finalization and issuance of this 200-SW- I and 200-SW-2 OUs RI/FS work plan,
Iecology or the DOE may seek to modify the docrumen t. Such modifications may require
additional field work, trea[ability stndies- coMpUter modeling, or other sUpporting technical
work. This normally results from a determinalion that the requested modification is necessary
based on new information i-e. . information that became available or conditions that became
known after the report was finalized). The requesting party may seek such a modification by
submitting a concise written request to the appropriate project manager(s). In the event that a
consensus on the need for a modification is not reached by the project managers, either the DOE
or Ecology may invoke dispute resolution. in accordance with the provisions of the Tri-Party
Agreement. to determine if such modificaion shall be made. Modification of this R1/FS w\ork
plan will be required Only upon a showing that the requested modification co1d be of signillcant
assistance in evaluating ipacts on the public health or (lie env ironment, in evaluating tie
selection of remedial ahernatives, or in protecting human health and the environment.

Nothing in this section is intended to alter Ecology's ability to reqUest the performance of
additional work in accordance vih the provisions of the Tri-Party Ag'cemeit. If the additional
work results in a modification to a tinal document, the icvicxw and comment process will be the
saic as for the oriinal document. Minor changes to the approved RI/FS work plan that do not
qualifv as minor field changes can be made through use of a change notice. Minor field changes
cani be made by the person in charge of the particular activity in the field. Minor field changes
are those that have no adverse effect on the technical adequacy of the job or the work schedule.
Such changes will be documented in thl daily lug books that are ma ininPed in the lield.

Minor changes include specific addiions, deletions, or modifications to the scope and/or
requirements that do not affect the overall intent of this RI/FS work plan. Ecology will eVlUate
the need to revise this R L/ FS work plan. If a revision is determiied to he necessary, then
Ecology will decide whether it can he accomplished through use of the change notice or if'a full
rv ision to the plan is required.

The change notice will be prepared by the R L project manager and approved by the assigned
project manager from Ecology. The approved change notice will be distributed as part of the
next issuance of the project managers' meeting ninutes. The change notice thereby will become
part of lthe Administrative Record. le change notice form shall, as a minimum, include tile
following:

* Number and title of doctiment affected
. Date document last issued
. Date of this change notice
. Change notice number
. Description of change
. Justification and impact of change (to include effect on completed or ongoing activities)
. Signature blocks for the RE and Ecology project managcers.
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2.0 BACKGROUND AND SETTING

This chapter describes the 200-SW-I arid 200-SW-2 Nonradioactive and Radioactive Landtills
Group OUS. It su mm arizes waste site information and the hydrogeologic framework associated
wilh these OUs to provide a fundam ental Understanding of the physical setting anid potential
impacts on the environment.

To streamline this I/FS work plan, much of the summary information for these OUs is included
by referen cc to other documents. Section 2.2. 10 of this document describes the indiv idual
landill s within the 200-SW- I and 200-SW-2 OUs.

All disposal areas in the Hanford Site 200 Areas that are within the 200-SW-I and
200-SW-2 OU scope have been designated with the "218- number prefix. H anflord Site disposal
areas with the 218 number preix typically are landfills that have been pre-planned. designed.
c00nstructed. and operated with the intention of long term and permanient disposal of solid wasto.
While some of the disposal areas within the scope of the 200-SW- I and 200-SW-2 OUs have had
variety of alias names (e.g., Burial Garden No. I, Equipmenm Burial Ground '1/, 700 East

Inimo Constrution No. 4, 200 Last Constcwtion Burial Grounds, 200 East Dir Waste Vo. 121.
DrT las/e No 003. and Bi-il Grounds), this RIVFS work plan uses the term "landtill" to more
genericaly refer to these locations that have the "218' prefix. All of the waste in the
21 8-prefixed landfills wv ithin the scope of the 200-SW-I and 200-SV-2 ( I Us has been disposed
to tienches that have been pre-planned, des iged. constructed. and oporated under site operating

procedures. Furthermore. and as discussed in Sections 2.1.1 and 2..2, the landtills in the
200-SW-2 OU fiall into two categories of RCRA TSD Un it landfilIs (8 total), and past-practicc
landfills (17 total).

FigtUres 1-2, 1-3. and 1-4 (as presented in the pre\ious chapter) show the locations of the landfills
in the 600 Area and the 200 West and 200 East Areas, respectiv ely.

2.1 DESCRIPTIONS OF WASTE SITES

The folloxw ing sections prox ide a description of the 27 landfills in the 200-SW- I and
200-SW-2 OUs. In addition, Section 3.4.3 describes operations and maintenance activities
associated xvith landfills operations.

In addition to tihe fllow itg sections. Table 4- I presents a suiimary of past characterizatioti
activities and activities planned for Phase I-B. Appendix B. Table B-1I presents brief suimaries
for 15 unplanned releases associated xvith these sites. Appendix B, Table [3-2 presents
brief summaries for all 25 landfills in the 200-S\W-2 OU and the 2 additional landfills in
the 200-SW- I OU .

2-1
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2.1.1 600 Area Nonradioactive Dangerous Waste
Landfill and Solid Waste Landfill

The NRI) \VL is a TSD Unit landfill. Although a NRDWL site closure plan was written in 1990,
the closure plan has not been approved. Therefore. NRDWL is classified as "Active" in WIDS
even though it no longer receives waste. The landfill provided a site for disposal of
nonradioactiv e dangerous waste generated from process operations, research and development
laboratories, maintenance activities. and transportation functions throughout the H anford Site
(WIDS). Figure 2-1 illustrates the present con figuration of the trenches in the NRDWL. trench
identification numbers, trench types- and operational dates.

The NRDWL is located about 5.6 km (2.5 min) southeast of the 200 East Area on Army Loop
Road, southwest of the Roue 4 intersection and southeast of the 200 East Area. It began
operation in 1975 and has an area of 4 ha (10 a). It consists of 19 parallel trenches, each 122 in
(400 It) long. 4.9 im (16 fi) wide at the base. and 4.6 m (1 5 ft) deep. A triangular cO Luttmn of
Utdisnrbed soil w ith approximately 1:1 side slopes separated the trenches as they were
constructed. The final profile of the trench vanied depending on the type of waste received.

The trenches typically were backfilled and covered with 2 to 3 in (6 to 10 ft) of soil at the end ol
each operating day. Beginning in 1975, chemical waste was disposed in six trenches asbestos in
nine trenches, noiihazardous sold] waste in one trench. and three were ciused. Thie last receipt
of dangeious waste was in May 1985: the last receipt of asbestos occurred in May I 988.
A permanent 2.4 im (84) high fence with lockable gates surrounds tie NRDWIL.

T he SWL is a non-RC RA solid waste landfill adjacent to N RDWL on the soUth side. It is a
larger facility (27 ha 167 a]) that received principally solid waste. including paper. construction
debris, asbestos, and lunchroom waste. The SWI. also received up to 4.641200 1
(1,2'6.075 gal) of sewage and 380,000 L (100,000 -al) of garage wash water. The liquid waste
was discharged to noith-south oriented Irenclies at the perineter of the main solid waste area,
along the northeast and northwest boundaries of the SWL The SWI. is not a RC RA landtill:
rather this landfill is regulated by WAC 173-304. "Minimum FUnCtional Standards for Solid
Waste Hand Iinrig.t It is iClUded in this section because of its collocation with the N R DWL.

The two land fills (NRDWL and SWIL) were operated as a single landfill. originally known as the
Central Landfill. Because of the presence of dangerous waste in the chemical trenches, tie
19 northernmost trenches (I N. 2N. I 8N, I 9N. and 20-34) were designated as the NRDWL under
the Hanford I acilitv RCRA Permit (WA7890008967). The southern two-thirds of the area later
was desigunated as the Solid Waste Landfill or 600 C, w hich is not a TSD uit. The boUndary
line separating the NRDIWI from the SWL is located halfway between the trench designated as
"JA Jones'' and the southern border of NR DW L (DOERL-90-I 7, Nom adiouc ive Dcangcrmo2
Wasc Land/ill(sur- st losur' Pail).

0
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A geophysical stIrx cy of the NR DWI xxwas conducted in 2000. It was noted that sonic of the
trench centers vary significantly front previ'Out dochmntation and. in sonic locations. the Iried
debris is covered by only 0.6 m (2 Fi) of ill.

'Irenches I SN, 24. and 32 wcre not used for disposal. 1renches 19N. 26. 28. 31, 33, and
34 received an unknowon voluie of liiquid waste consisting of laboratory chemicals, hulk organic
waste. soh ent waste. paints. paint thitiiers. waste oils. and empty containers. The chemical
trenches were constructed with an access ramp to the bottom of the trench to allow transler
vehicles to access the work inc face. A 20 to 30.5 cm (8- to 12-in. layer of gra cl and cobble
was placed over the bottom 01 tlie ticrnch to form a tcnporary roadbed. I he containerized
chemiical xwasic was off-loaded on transport trucks that had backed dn the access amnp and
tip to the working face of the trench. Placement oft le waste was supervised by a landfill
operator. ( ontainers (the maj.rity or which were 208 1. [55-gal] lab packs) were arranged in
rows . standing cnd-to-end in the l ottoi of the trenches. (cntainers norialy were placed in a
single layer along the bottom of the trench: however, when a large shipment ofdruis was
received. druns were stacked two high. At the end of the day, a portion of the spoil pile x as
pushed over (le waste containers with a crawler/tractor to form the opetational cover. I pically.
the operational cover for tile Chemical trenches was -3) im ( 10 ft) thick. When drums we ce
stacked two high. the cover " ias reduced to -2 tn (6 It)1 DOlR -90-17).

Trenches ZN. 20 21. 22. 23, 25 27, 29. and 30 received Itiable and nountiable asbestos sold
waste from building demolitions reoations. Niscelaneous tash and debris froi otices.
lunchroomis. and construction demolition actixities were disposed of in 1 reinch IN, and 5.300 1

(I 4) gal) of noidangerous nonRadioactivc septic tik sludge was disposed to Trench 34.
Waste at the asbestms and sanifary waste trenches xw as unloaded at the base of the working face
as was done xxiih the chemical trenches) or at the top edge of the working face. When waste

xwas unloaded at the top edge. a tractor " as used to push the wvaste into the trench to the desired
heiuht. In both cases, at the end of a day or operation. a portion of the spoil pde was pushed oxer
the refuse to lot in an operational cover. The cox er q pically xas 1.2 in (4 i) thick, but anied
from about 1.2 to 2 in (4 to 6 t), depending oti the thickness of the xx aste layer (DOE RI -0-7).

Reportedly, n1( bulk i qUids (othr than lab packs packed w ith absorbcits) hiax e been allow cd
into this landfill. All dangerous wastes wvere containerized. with the exception of asbestos and
sanitary solid wastes, befic) Coi ing to disposal (WI1 I.

2.1.2 200-S\-2 Operable Unit Treatment. Storage,
and/or Disposal Unit Landlills

Ilie 1I.B(is comprise a landlil I disposal unit and cover a total area of 225 ha (556 a). The
landfill is divided into eight burial routids. T" o hurial grounds are in the 200 West Area. and
six are in the 200 East Area. as depicted in Figures 1-3 and 1-4. This I SD unit includes the
2 18-E-I. 218-E-12B, 21 8-W3A. 21 8-W-3A- 21 8-W-41B 2118-WAC. 21 8-W-6. and
21 8--5 Burial Grounds in the 200-SW-2 NU. 'Ihe unit is described in dctail in the follo"ving
sections. Copies of the most recently approved Part A Permit applications lor the TSD unit arc
contined in D( i RL -91-28. thatr/ Fac'ilit' I )n ms WAsk, ImI . /)pli 'ation. Pulicly
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available portions of this document are available on the DOE, Richland Operations Office
Web site, fim_: Ik)x lsu i1ew vI1 2 vgl KXhp WJ1111: 1,

2.1.2.1 218-E-10 Burial Ground

This landfill began serv ice in 1955, covers 36.5 ha (90 a), and contains remote-handled and
contact-handled unseuregated waste and LLW. These dimensions include an Linused annex of
this landtill. The total area of this landfill that has been used for disposal of waste is 23 ha
(57 a). Most of the waste buried before I 990 is in concrete boxes, while waste buried later
mat ly was direct-dumped from Irucks (So/id Waste Inf/rmawian and Trcckin" Ssiem [SWftS
database). One source (INF-SD-W M-ISB-002, Slid Waste Burial Grounds /nterim Sual/c
Basi.%) rcports that this land till contains one concrete box of suspct pos -1970 remote- hand led
TRU waste (Trench 4). T here is no RSW under Tri-Party Agreement Milestone M-091-40 in the
218-E- 10 Burial Ground.

The 2 18-1 I0 Burial GroUnd is located 6 10 m (2.000 fI) northwest of the B Plant and directlv
wesi of the 2 1 8- P-SA BUri al GrotUInd. The 2 1 8-E- 10 Burial Ground consists of 13 trenches
running no [h to south and one trench runni ing east to west. Trench I is 7.3 in (24 ft) deep with
surface dimensions of 430 m ( 1 ,420 11) long by I 8 in (60 11) wide. Trenches 2 through 9, I 1, 1 2,
14, and 16 are 4.6 n ( 15 ft) deep. 18 n (60 Il) wide at the surface, and vary in length from 264 to
433 in (865 to 1 420 ft). The backfilled trench running east-west has surface dimensions of,
165 in (540 fl) long by I 17 n (55 ft) wide (WIDS).

As of September 2005. the 218-l- 10 Burial Ground, also known as 200 East Industrial Waste
No. 10, had received - 26,900 In' (35,200 vd>) of waste, mostly from the Plutoniutim-Uranurn
Extraction (PUREX) Plant, 13 Plant, T Plant, ofisite (mainly Formerly Utilized Sites Remedial
Action Program [FUSRA P] waste), and the 100 Area (mainly N Reactor waste). Waste forns

InClUde failed equipment and mixed industrial wastes (e.g. concrete canyon cover blocks,
centrifuge blocks, tubing bundles, jumper vessels. pumps. columns, PI ters). The trenches
contain low-level radiological waste, M LLW, and unsegregated remote-handled waste. Trench 9
ctirrenItly is identified as containing NILLW disposed of after the effective date of inixed waste
regulation, Au1ust I 9, I 987. The disposal of MIL L \V to Trench 9 will be confirmed; it is
believed that some of the waste so identified may no longer be regulated. because it is
contaminated only xith lead shielding and dioctyl phlithalate (used for testing high-efficien cy

particulate air [H EPA] filters).

In 1960, a partially covered burial box con ta in ing PU R X ttUbe bundles caused an airborne
contamination spread (UPR-200-E -23 UPR-200-E-24). In 1961, a wooden burial box
containing process jumpers collapsed as it was covered with soil (UPR-200-E-30, prey iously
assined to the 2 1 8-E- 12A Buirial Ground but now known to have occurred in the
2 18-E- 10 Buial Grounid). An already remediated uin planned release site (UPR-200-E-6 I I is
located at the railroad right-of-way within file 2 I 8-E- 10 Burial ( round. It is contamination
foUnd after a concrete burial box was off loaded from railroad cars to landfills in 198 1. Tle site
was decontamitnated within a few days after discovery. Additional information regarding
tLlnplanled release sites can be found in Chapter 3.0. Table 3-5. The southeastern section of the
21 8-E- 10 Burial Ground (Trencells I through 5) was backfilled, surface stabilized, and
revegetated with grasses in 1980. The northern annex portion of this landfill never has been Used
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Or waste disposal (W IDS). A portion of the northern annex was used as a borro\x site for clean
top soil.

These landfill trenches are contained within the proposed groundwater monitoring system for the
lokw-Iev cl landfills. Airborne radionuclide monitoring is pertformed routinely, and a perimeter
radiological survey is performed annually (WI DS).

Hanford Site Drawings that describe this landfill include H-2-92004, industrial Burial Ground
2/ /-E-/0 Site P/a and Details (site p1 an), and H-2-821555, Sheet 4. Subsidence Draning Burial
Grownd 218- Wf-3A1E (stabilii tiation).

2.1.2.2 218-E-12B Burial Ground

This landfill began service in 1967 (W I DS), covers 71 7 ha (1 2 a), and Contai ns unsegregated
waste, L.LW. three trenches of suspect retrievably stored TR U, and defueled U.S. Navy vessel
reactor compartments in Trench 94 (DOE REG-0271, Lo it-Ij e/ Burial Grounds P act Shed/)
This landtill is located -305 m ( 1.000 ft) north ofthe C I'ank I-arm. These dimensions include
arn untSbed portion of this lanldfill

The 2 1 8-E-1213 Burial Ground, Trench 94, is currently receiving defueled U.S. Navy vessel

reactor compartments as an active RCRA TSD unit (Implementation Plan [DOE/RL-98-28]).
Trench 94 is not addressed in this document, because operations are expected to continue beyond

the beginnin of the planned time period for remedial actions in the 200-SW-2 OU .

The original landfill was designed to i ave 29 trenches. An expansion to the north and west
enlarged this landfill to include the potential for 138 trenches oriented in a north-south direction.
Only 36 trenches were filled completely. and an additional t o were partially filled.

The in-scope trenches vary in len uth from 288 to 381 in (944 to 1 250 ft). The first six trenches
I A- I D 3, and 7) are 0.9 m (3 1t) wide and 1 .2 m (4 ft) deep. The rest of the trenches were

desigtned to be 4.8 i (16 fIt) deep and I I in (37 It) wide at the surface (WI DS).

As of September 200. the 2 1 8-E- 12B Burial Ground, not cilud ing Trench 94, had received
65,086 m' (85. 129 yd ) of solid unsegregated waste and LLW generated mostly from facilities

located in the 200 Fast Area- inelutiding tank farms. B Paint, and PURFX general trash - failed
equipment, vent risers, filter boxes. liquid-level risers from the 216-13-14 Crib, and Sr-90

contaminated soil dredged from the 216-13-63 Ditch after U PR-200-E-138 occurred
(DOL/RL-92-05. B Pant Source Aggiegec1 Ara ianagemet Sdtui Report). Most of the
in-scope w\aste in this site was direct-dLimped from trucks or buried in cardboard cartons
(SWITS). This waste vol ime does not include post-I 970 retrievably stored TR U, which is out
of the scope of this RIIS work plan. The 218-E-1213 Burial Ground is scheduled to have the
stored retrievable TRU waste removed under Fri-Party Agreement Milestone M-091-40.

The sou theastern] portion of this landfill (Trenches I through 17) was interim stabiized in 198 I
wNith 46 to 61 cm (18 to 24 in.) of uncontaminated soil. Surveillance and maintenance of the

stabilized portion are performed periodically. In January 2000. two contaminated tumbleweeds
were removed from the landfill. The source of containination likely was plant-root uptake of

contamination from the buried waste. The tumbleweeds read from 29,000 to 59,000 dimin per
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100 cm beta/gamma and less than 20 d/min a I pha. In iaddition. I3 ruibl I ewe ed fragm enits read
from 2,500 to 399,000 d/min per 100 cu- beta/gamma. T umbI weed and rabbitbrush are
deep-rooted species and become radiological ly contaminated by the uptake of below-ground
con a minants through their root systems. Herbicide application is intended to halt vegetation
growth before this uptake occurs. During 2000, application techniques were improved, and

administralive procedures were implemented to improve veg etat ion management (PNN I.- 13487,
Hanford Site Enionmntal Rcport fir ('andar Yea- 2000).

In 1986, water inflow was observed in unfilled Iandfi I ITrench 36 in the 2 18-E- I 2 B Burial
Ground. I he source of waler was seepage from the nearby 216-13-2-3 Ditch flowing about 61 in
(200 ft) south of the landfill. The 2 I6-1[-2-3 D itch coiveyed water roughly I , 219 m (4.000 ft)
from the 207-13 Retention Basins to a (I version strucLiure capable of routi ng the water to either
B Pond or Gable Mountain Pond at the time. The ditch and pond system has been
decommissioned. An investication into the incident was conducted and documented in 1986
(SD-WM-Ti-260, [Water In/lAw InveNtigat~in at the 218-E-l A and 218-E-12B Burial Grounds).
Interim actions were taken to remove vegetation and debris restricting flow in the ditch, and
addingo bentonite clay to minimize seepage of water from the ditch. The ditch eventuallv was
replaced with a pipeline and is currently out-of-service.

A number of investigation trenches and wells were used to demonstrate that, in addition to the

water observed in Trench 36. it is likely that water inflow occurred only in the southern miost
portion of French 37. Ground water 111oni toring data in the genera l vicinity of T re nc Ih 37 were

reviewed and Indicated no detectable increases in monitored radioactive constituents over the
past few years before the 1986 incident and subsequent investigation.

Hanford Site Drawings that describe this landfill include 1-2-821555, Sheet 2, Subsidence
Iraw ing B) rial Ground 21N-W-3A (subsidence), and [: -2-96660, Eaus A ra IJ)r Wasrc Burial
Ground (site plan).

2.1.2.3 218-W-3A Burial Ground

'T his landfill was placed in service in 1970. covers 22 ha (54 a), and contains unsecregated waste,
LLW, MLLW, TRU. and TRU mixed waste (TRUM) (SWIlTS).

The 21 8-W-3A Burial Ground is a TSD unit landfill located on Dayton Avyenuc and 2 71 Street,
immediately southeast of their intersection. It is west of the 221-T Building and immediately
north of the 21 8-W-3 Burial Ground. The landfill is 380 m ( 1,250 ft) lonc and of irregular shape
(1-2-34880, Drr Wasic Burial Gnound 21-W -3A).

This landfill was desiugned to contain 61 drv- and itdustrial-waste trenches running in an
east-west direction. Howev er. four trenches never were constructed. and the unit presently
consists of 57 trenches of varying sizes ranci ng from 127 m to 284 m (417 to 930 11) long.
The side slopes arc 1:1 or as required to match the natural angle of repose. Trench depths range
from 3.7 to 5.8 in ( 12 to I 9 1) (Bi-00 175. / Plan; Aggrgatc' A rta Aanageomnt Studi
Technical Baselinc Report).

As of September 2005, this landfill contained -97,500 n (1 27500 yd 3) of unsegregated waste,
post-1987 ML LW, and LLW. Trenches 1. 4, 5, 6, 8. 10, 15, 17, 23, 30, 32. 34, 68 and 9S
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contain post-1970 ietrieably stored TRU. which is out of the scope of this RUFS work plan.
The 21 8-W-3A Burial Ground is scheduled to have the stored retrievable TRU kaste removed
under Tri-Party Agreement Milestone M-091-40. Most of the post-i1970 TRU-containing
trenches also contain tnsegtregated wastes and/or LL W.

trenches 3S, 6S, and 19 currently are identi fled as containing the MLL W disposed of after the
eflective date of mixed-waste reculation at the Hanford Site (August 1 9, 1987).

Most of the in-scope waste in this Unit is from the 100 Area (21 percent by voltme), various
facilities in the 200 West Area (34 percent). the 300 Area (23 percent). and the tank farms
(I 4 percent). Less than 3 percent by volume is from offsite facilities, and the remaining
5 percent is from HIanlord Site flaciilies in the 200 East Area and other miscellaneous site
locations. french 7 contains waste from the clean-up at the Three Mile Island Nuclear Plant.
Trench 14 contains 10 larue concrete burial boxes of radioactive soil from the S Tank Farm that
was generated from a salt-waste spill from Tank 241-S-102 transfer piping in 1973. Dose
rates at the site of the spill before the contarinated soil was removed ranged to a maximum of
9 R/h (WIDS).

A portion of this landfill was flooded in the winier of 1979-1980, when several inches of snow
on top of frozcn ground were loll owed by a quick warming and rapid snow melt. The landfill
was covered with standin g water that was almost continuous flam the dirt road on the cast side to
the asphalt road on the west side of the landfill (WEHC-EP-0912).

On January 2 t, 1997, a radioloical control technician discovered contamination levels (in a

posted Underground Radioactive Naterial Area) to 60.000 dImin be ta-gamiia (no alpha) per
100 cm in pieces of wind-bhIown tumbleweed at Trench 26. Two unpiaimed releases have been
consolicatecd ( WIDS) to this landfill. First. UPR-200-W-84 reported that in July 1980 a liquid
spill occurred in the 218-V-3 A Burial (iround during burial operations of a p ti mp. Th is spill
resuilted in contamination of the trUck transporting the punip and the rIOUnd around the truck.
Seconid, UPR-200-W-I 34 reported in October 1975 that an improper burial occurred i the
2 1 8-W-3A Bi rial GIIround of a waste drum labeled "Tran suranic" (GrUbb and Lust, 1975,
iHnfiord EllmccrinI DcIelopmint LahoratoIr tinisuaI Occirren e Repor -75), The drum
con taint Cd p UtOin ium, uiran i I, aid fssile I mate ria Is. App Iicabl Ic standards xwere not met or t ie
handling and safe storage of this waste drum from the 325 Building . The trench section where it
was burited wx as recdesigznatecd as transuran ic and %\ ill be dispositioned by the Waste Retrieval
Project Additional infOrimatiOn regarding unplanned release sites caii be found in Table 3-5.

Hanford Site Draw ins that describe this landfill include 1-2-34880. Sheets I and 2 (site plan):
and H-2-821555 (stabilization).

2.1.2.4 218-W-3AE Burial Ground

This landfill covers -23 ha (57 a) and began receiving waste in 1981. It contains MLLW and
LLW, including large equipment.

The 21 8-W-3AE Burial Ground is located directly east ofand adjacent to the 218-W-3A Burial
Ground in the 200 West Area. The landfill has received -34.300 m3 (44.900 yd) of waste as of
September 2005. The waste is mainly from the 100 Area (23 percent by volume), 200 East and
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West Areas (13 percent). 300 Area (16 percent). and other miscellaneous Hanlord Site areas and
f!cilities such as the tank [arms and the I 100 Area (22 percent). Ihe remaining 26 percent is
from offsite tIenerators, the major contributors beine Eniery Systeis ( Group Aronne \ational
Laboratory, Feiri National Accelerator Laboratory. and Battelle ( olumbus.

T he rregularly shaped Unit consists A1 eight trenches of \arving sizes. Each trench location is
identified by a concrete post aith a brass name plate (BI 1-001l 75).

This landfill includes Trenches 5 and 8 which are wide-hottom stacking trenches and contain
large eqCUliplmlent such as portions of rail cats. and Iretch 26, which "as dug with a Wide bottom
to dispose of large tanks. The landfill has been reccix ing miscellaneous wases such as rags.
paper. rubber gloves. disposable supplies, and broken toWs- and industrial waste such as Ftied
equipment. tanks. pumps. ovens, agitators, heaters, hoods. jumpers. and accessories. Al
trerwhes haxe tecei\e d riemole-handied 1 LW\.

lie location designated as the 21 8-W-3A I Burial Ground includes an area that previously had
been the 216-1-413 Seepage Ponds for I Plant condensate effluent Ile pond area often was dry,
because the majority of he effluent was absorbed in the 216-T-4-2 litch.

In the sumier of 200(L contaminated ttmblewceds were found groxxing in the
21 6-T-4B Seepagc Pond area. As of 2007. no burial trenches have been excavated into
this portion of the designated landl1l property, nor are any planned.

I renches 5 and N hax c recei\ed \iL W disposed of after the effecti e date of mixed waste
regulation at the I lanlrd Site I August 19, 1 97 4 [he disposal of L 1.W to I renches 5 and 8
will be confirmed. There is io retrievably stored TRU waste in the 21 8-W-3A1 Burial Ground.
under Tri-Parti Avreement Milestone \-09 1-40. A small amount of retote-haidled IRU is
stored at this landli: it ill be removed and repackaged for disposal by the Waste
Retrieval Project.

I lan ford Site Draw inus that describe this and fill itclude 11-2-7535 1. Sheets 1, 2. and 3. /b i
Itax/e Buria/ (rlunl 21 A-IE (site plan), and 11-2-821555 (subsidence). Typical trench
cross sections are described on 11-2-75351 Sheet 2.

2.1.2.5 2 18-W-41 Burial Ground

I his landfill began receiving wastes in 1967, It covers 4 ha ( I0 a) and contains unsegregtated
\aste. 11 )W. and TRU (SW ITS)

I lie 21 8-W-4B Burial Ground is located in the central portion of the 200 West Area, aKout
150 m (500 fit northest of the 234-5Z Buildint. directly west of the 23 1-Z Building. It consists
of 14 trenches (one containg 12 caissons. of w hich 4 caissons contain srtspect ITRU, wx aste
The trenches are 177 m (580 11) long and 3.1 to 3.7 at (10 to 12 R) deep (1-2-33055. /Kt Wasw
Billial Grimndi 21I / W1B ).

I he landfill recei ed miscellaneous radioactive waste from the 100 200, and 300 Areas as well
as offsite shipments fronm 1967 to 1990. As of September 2005. the landfill had received

10.500 im ( 13.700 d) of " aste. of which -7.220 nt (9.440 yd is N\ aste in the scope of this
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RI FS work plan. Soid waste disposed of at the iandtill con1sis of rags, paper, cardbwird,

plastic, pumps., tanks, process equipment, and other miscellaneous high dose tate and TRIU dry
waste (BIH-00175) The waste within the scope of this project mainly is fon the 200 West
Area (53 percent by volun) and the 30 Area 135 percent). ihe remaining 12 percent is from
the I 00 Area (3 percent) offsie generators (4 percent, and the tmnk farms (5 percent )

I his landfill also contains 3240 in (4.240 ycd) of retrievable (post-I 970) 1 RU: waste (SWITS.
Based on SWITS horal records, this landlhl does not contain MU W or [RU \I that was
disposed of after the effective date of mixed waste regulation at the Hanford Site (August 19.
1987). The 21 S-W-4B Burial Ground is the fourth landfill of four in priority under Tnr-Party
Agreement Milestone M-09 1-40 tat is scheduled to have the retrievably stored TRU
waste ren mo ed.

A series of documents published around 1980 describes the number of trenches and the number
and contents of the caissons. but not consistently. A 198N Rockwell I lanord Operations internal
letter report ( RI (654634- 126. iconsistericies in 21 -\W4B Site Data") addresses the
inconsistencics and indicates that to the author's best know ledge the 21 8-W-4 Burial (iround is

composed of 13 trenches and one row (Trench 14) of 12 caissons. All of the trenches in this
landfill are covered ith earth (DOI E1IS-0286k. hInal Ia/ord Site So/id (Rudiaui( 5 ald

IZRAM/OS) HW i rgrIM IrItnMt n l /1111)h Ip Statwewnt. Rih 1aid, Washinf an).

Trench 6 contains I L W only. Trenches 7 and I I and the lour alpha caissons in Trench 14
contain post-1 97f suspect TRIS U waste. Irenches I to 5 and 8 to 12 contain unsegregated wvase.
Of these. I renches 2, 3, 4. N. 9. It) 12. and 13 contain some packages of waste that arc suspected
to contain oNer 1)0 nCi g of pre-1970 traisuranics (SWI I.S.

A small x olume of liquid wx as disposed of in the fArm of tritium contained in metal cylinders. or

plutonium liquid. Known quantities of hquid are noted in R HO-65462-80-035. "Description of
Waste ilried in Site 218-W-4B" T his doctiuenit contains an inventory ol caisson and trench
contents for the period betwcen AMy 196, through May L. 1970.,

Trench 14 contains 12 caissons that are underground storage strucctres for the disposal of 3.8 to
149 L : I to 5 gal) cans of remote-handled wastc (DOl IS-02861). The caisson wastes were
receis ed from 200 Areas Facities, the 300 Area, and the I il-N Area (DO IIRl -96-81).
( aissons (I. C2. (3, and (A contain some packages of % aste that are suspected to contain over
1010 ii of pre-l7O transurantcs (SWITS). As noted above, the tour filled alpha caissons
contain post- 197) suspect IR wastes.

[his landfill was Hooded in the wintcr of 1979 to 1980. Several inches of snox. followed by
quick warming and rapid snowx melt caused the landfills to flood A C-ll EP-09121.

I renches I through 6 "ere backfilled and surface stabilized with clean fill in 1983. The surface
was revegetated with grass. French 7 is covered with a 1.2 (4 ft ) soil mounTd. The remaining
trenches were backfilled after use and stabilized with clean gravel in 1995. Stabilization tf
surfaces with clean gravel (rather than reegetation with grasses) has been shown to increase
natural recharge to up to 80 percent of the annual precipitation because of lack of moisture
remtx al by ev apoiration and plant transpiration. Tren ches stabi lized xi h clean gravel xould be
a good location for initial investigations of subsurface roisture distributions with direct-pushes.
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Tbhis landfill is monitored for surface contamination and for sribsidence Ihe caissons are
monitored fot airborne radionuclides. A radiological survey is perlormcd annually.

This landfill has been seeded with field grass, and some rabbit brush growth has occurred. No
unplanned releases are known to have occurred at this landfill (BHI-001 75).

H anord Site Draw ing H-2-33055 describes the trench layout; H-2-74640, InsLa/waion Fil/ced
& Shielded Caisso? Covers Dri IWVasie Burial Grounul 2 8- 1'4B. describes caisson
instal lat ion; and 11-2-82 1555 describes stabilization.

2.1.2.6 218-W-4C Burial Ground

The 21 8-W-4C Burial Ground started receiving waste in 1978. It covers -23 ha (57 a) and
contains TRU (some combustible) and test reactor fICI waste (DOE RE G-027 I ).

The largest portion of the 2 1 8-W-4C BL rial Ground is located west and SOtHIIwest of the
P11i u nim F inlishin Plant, east of Dayton Av enutie. A smaller uinused section
(2 18-W-4C Annex) is located directly soLith ot the plant, and north of 161 Street. The unit
was designed to contain up to 65 trenches. Forty-eight trenches run east-west. IwNienty-tIour of
these trenches are 184 im (602 It) long, 19 are 220 im (719 ft) long. 4 are ISO m (594 Ii) long, and
I trench is 91 m (300 1t) lone. Seventeen trenches run north-south. Of'these, 14 trenches are
200 im (665 t) long, and 3 trenches are 155 n (508 It) long. Only 15 trenches ranging trom
9 I to 2 19 m (300 to 7 1 9 ft) long have been used for waste torape and/or disposal.

The 2 18-W-4C Burial Ground began accepting packaged waste materials from 200 West Area
operations, other H-at)nford Site areas, and fron offsite sources in 1974 (WIDS). According to
burial records, the 2 1 8-W -4C I3urial Gound contained -2 191 6 m3 (28.665 Vd3 ) of low-lex'cIV,
TRU, and mixed waste. TRU waste has been segregated from other landfill waste since 1970
and placed in separate burial trenches and/or areas of burial trenches where the packages also
were retricvably stored. The volume of waste within scope of this RI/FS work plan is 15,200 In'
19,900 V').

Trenches I, 4, 7, 20, 29. and the east end of Trench 24 contained retrievably stored suspect T RU
waste. Trenches NC, 14, 19, 23, 28. 33. 48, 53. and 58, and the remainder of Trench 24 received
buried LLW. In addition, some wastes in Trenches NC. 14, and 58 currently are identified as
M.IlW disposed after the eflective date of mixed waste reuIlation at the I lanford Site
(August I 9, 1987).

The northernmost trench (Trench NC) contains a nItrumber of core barre is orig ina[ingo frot)
the U.S. Department of the Na vy. rench I contaiis d Urums generated hoom mining the

2 16-Z-9 Crib/Trench and approxinatelv 500 cans of ash received in the early I 980s. T he ash
was generated by the 232-Z Waste Incinerator Facility, which incincrated miscellaneous waste
(e.g., rubber gloves, rags. paper, spent solvent, cutting oils).

Trench 7 is at the location of for mer waste site. The Z Plant Burning Pit was a disposal site for
combustiible nonradioactive constrIction. otfice, and nonhazardous laboratory waste, including
unnamed chemicals. The burning pit is reported to have received 2,000 ni (2,600 vd3) of waste
for burning. iicI clding less than 1,000 m' (I 300 vdA) of laboratorv chemicals. The burning pit
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was 15 i (50 ft) long, 12 m (40 ft) wide, and 3 m ( 10 ft) deep. The burning pit was used from
1950 to 1960 (W I DS: BHI-00 1 75). UPLR-200-W-37 has been consolidated (W IDS) with this
landfill. UPR-200-W- 37 reported that in June 1955 contamination resulted when three boxes
containing high-activity dry waste were mistakenly placed in a burn pit in the 200 West Area.
When the mistake was rectified, it was noted that one of the boxes had released contamination at
levels of 100 mR/h as a result of being broken open during placementt, while tih other two boxes
had remained sealed. The boxes were removed and the pit was decontaminated. ThroulI
historical research, this pit where the incident occurred was identified as the Z Plant Burning Pit.
Additional information regarding unplanned release sites can be found in Table 3-5.

The waste in the 2 1 8-W-4C Burial Ground that is within the scope of this project is mainly from
the 200 West Area (24 percent by volume), the 100 Area (12 percent). the 300 Area (9 percent)
and offsite genertors (47 percent). The remaining 8 percent is from miscellaneous Hanford Site
areas and the tank farms. The eastern annex portion of this unit never has received wxaste.

DOnring the latter part of calendar year 1979 and the early part of 1980. a hcaxvy snowfall and
rapid melting caused flooding within some of the 21 8-W-4C Burial Ground trenches.
Transuran ic druMs were observed to he floatitng in the landfill. Workers retrie ced the drums
undamaged (WHC-EI -09 12: WI C-E P-022 5. COnItac I-i(and/ed Transunnc M aste
Charw terization Bused o Ex isntng Rcords). Additional sampling is planned durinn Phase 11
charactCrization actiities to deterninie it containiants have migrated into the v adose zone
beticath landfill trenches. As disCUSS Led in DO L/ RI -92-03, Inmal Report /or RCR I
Grunmdiiater Aonitmning Poifects at Hanfind Site Fuci/lics fur 199!. perched water was
detected beneath the 21 8-W-4C Bural ( round in 1991. The perched water was no Iongzer
detected in 1994. The source of the water was not identified. The well that detected this zone
is 299-W 18-29, which has been sample dr y- since 1994 and was decommissioned in 2003.
WHI-C-SD-LN-DP-044 provides detailed inlormation on the drilling and construction. Tli well
xwas located tiear the southeast corner of Lowx- Level Waste Mana gemen I Area 4 (LL WMA-4)
and was completed at a depth of -42 i (- 136 it) helow ground surface (b s).

No unplanned releases are associated with this landfill. Hanford Site Drawings that describe this
landfill include -1-2-37437. Sheets I through 4, l-1 TFasNe Burial Ground 21-If -4C. and
H-2-821555 (stabilization).

2.1.2.7 218-W-5 Burial Ground

in 1979. a large area adjacent to the norlihwest corner of the 200 West Area was annexed and
designated the Central Waste Complex and the 218-W-5 Burial Ground. The annexed area
extended north front 16 l Street to 27W Street and westward to coordinates E 64 176/N 1.37630.
Within the Liarge annex, 4 Iha (84 a) currently are permitted as ILW landfills. Original plans
called for the area to contain 18 L.LW trenches and 4 MLNV trenches. Ihe landfill xwas
expanded by annexinga land to the Aest and north and \as designed to contain 56 trenches. all
oriented east-west. Of these, I I LIM trenches have beei constructed and have had wastes
placed itl themi, and an additional two ILLW trenches (out ol scope of this RlFS work plan)
were constructed.
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the landfill is at the southwest corner of the intersection of 27' Street and Dayton Avenue. Ihis
landfill becan receivini waste in 1985, and covers 3.5 ha (95 a). I wo trenches (trenches 31
and 34). which are large rectangular excavations in the southwest corner of the 218- W-5 Burial
(round. currently are operated as disposal units for MILW I the trenches are constructed with

polyethylene liners and leachate collecton systen. These aci\ e trenches arc described in detail
in Section 2.2.4. Operations at Trenches 31 and 34 are expected to end before the time that
(RCi A remedial actions are scheduled to beuin.

The trenches (other than the currently active IM.1W trenches) range from 4.6 m (15 1I) to 12 n
(40 It) wide at the bottom and Joron 5.2 to 6. in (17 to 20 t) deep. The length of the trenches
\aries I-om 350 m (1.160 f n) to 130 in (430 (ti long. The I olume of waste within scope of this
R I FS work plan is 71,000 in (92,465 tI').

A reported 204 kg (450 lb) oflead is buried in Trench 21, and 1.684 ke (3.710 Ib) in trench 9
(BhII-0075). An unused expansion area is located in the northwest section (1I111-00175f.

'The 2 1 8-W-5 Burial (iround is contained %% ithin the proposed groundwater motnitoring system
for ILB(is. Routine aitborne-radionuclide monitotring is per formied.

\o unplanned releases are associated \%ith this landfill.

Trench 22 currently is identilied as containing M L W disposed of aftier the efftive date of
mixed-waste regulation at the I lanflrd Site (August 19. 1987). The disposal of M LW to
Trench 22 will be conirmed.

I Hanford Site Drawings that describe this landfill include 1-2-9677. MYT If li Brinal
(hundl 2/A- -5 (site plant and H-2-821555 (stabilization).

2.1.2.8 2 18-W-6 Burial Ground

'Ihe 21 8-W-6 Burial (round. although included in the ILMG Part A Permit (0E RL -88-20,
Ha iordPat I' 'atiiTang'ro) WauS e Pemit ap/i ation. Lu-it -i t I Binial Grouind never has
receivcd waste. It is located east of and across the railway tracks from the 218-W- 3A Burial
Ground. Ihis landfill is roughly triangUlar in shape. Nxi th outside dimensions of 420 in north to
south and 768 in east to west (1,376 by 2.5 I9 ft). The Ianiord Site Irawin ttHat describes this
landfill is H--2-99933, 1hT Wasv Burial (ruHad 2 -Wi-6.

2.1.3 200-SW-2 Operable Unit Past-Practice Landfills

Seventeen radioactix e past-practice landfills are within the scope of this ptoject. They are the
2184 -9. 21 8-L-1, 218--2. 218-E-2A. 2 18 1-4, 218-E-5, 218-k-5A, 218-E-8. 218-1-9
218-- l2A. 218-W-1, 218-W- I A, 21S-W-2, 218-W-2A, 2 18-W-3, 218-W-4A. and
21 8-W- I I Burial ( rounds. All of the xk asic in these landfills is xxithin the scope of this R ITFS
\%work plan. These landfills are described in detail in the lollIo ing sections.
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2.1.3.1 218-C-9 Burial Ground

The 218-(-9 Burial Ground is a past-practice construction landfill located north of 7"I Street and
north of the C Plant Hot Semixorks lIacuity. the landfills reported dimensions have Varied
widely fri.)mi source to source over ine. Dimensions based on SWI [S data and paper burial
records, corrected tor obvious erroms such as Iran SIpIsed burial coordinates. are 108 by 337 in
(353 Iy I 109 it f. Dimension biSed on \WIDS data show an area of on!y 76 hy 66 in (250 by
217 11) Photouraphs of the landlill as it looked when it was stabilized show a smaller disturbed
area (about 76 1y 66 n) and a largei disturbed area (about l08 by 337 n) to the north.

Ihe waste volume for the 2 9 burial Ground is 7.852 n (IW, 270 yd ). The landfill covers
0% ha (2.4 a).

Before its use as a landfill, the location was the Ioutdation excavation for a planned plutonium
separations buildine. 221-C. hose construction never was completed. I he ec'iavtion tOr the
221-C foundation was used as a lquid-waste-disposal site, designated as the 216-C-9 Pond. Vor

30 years ( 195 to 1983) it receved I billion L (264 .Mgah of mildly radioactive steam
condensate liquid discharge from source facilities. the 20 9 -lE Critical Mass Laboratory and the
I ot Semiworks (201 I I wo years after liquid discharges to the site had ceased solid wastes
were disposed to this previous!> used pond area Or a Ibur-year period (1985 to I989). T his
included _7.580 n (9.920 yd) of miscellaneous debris and soil (S ITS A large portion of
the 216-( C-9 Pond area was assigned the facility designation of '21 8-( -9 to signit\ its use as a
solid xxasic landfill. Debris at the landfill consists of radiologically contaminated concrete
rubble. large equipment, rooling material metal scrap. and other Hot Semiwoiks demolition
wastes. Contaminated soil from I P1200-E-37 and UI>R-200-E'-98 also was placed in the
218-C-)9 Burial iround. Although the majority of the waste in the 21 8-(C-9 Burial (ound
consists of uncitainerized demolition rubble. the landfill also contains 20 208 L (55-cal)
drums of LI\\

It vadosec-one contamination exists, it likely will be as a result of pond operations over
three decades. The vadose-one moisture trom pond operations could expedite transport of

contaminants frou the landfill. Site remediation decisions likely will be driven by its prior use
as a pond rather than its limited use as a solid waste landfill, possibly making the remedial action
''atypical- fOr solid wNaste landills. Disposition of the soil contaminated as a' result of past pond

use will be coordinated with the appropriate (A POr ponds.

The entire 21 8-C-9 Burial (oniid has been backfilled and sur face stabilized with ly ash from
the 284-I Powerhouse Ash Pit While ly ash is an effective medium to control plant intrusion
due to its sterility, i was diflicult to conduct geophysical surveys of the site in support of
nonintrusive investigations. A routine radiological strx'ey is performed antnually.

[here arc 724 burial records Or the use of the 21 8-9 Burial Ground. 'Ihis is beheved to
encompass all of the burials that took place at the 2184-9 Burial iround. Each burial record, at
a minimun. contains container weight. container volume, generating company, source (Pci lity

total radioniclidc act iQity a compnen t description, and ocation (northing and " esting

coordinates). Addiional inforination inay be available in specilc records that include such iteis
as a more detailed description of w ase lrim, and specific adionuclide activi ties. No I anford
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Site drawings have been fIOUnd that describe the 2 1 8-C-9 Burial Ground. Drawings that show the
location of lthe landfill and describe lie former 2 16-C-9 Poind include H-2-40 I0, St on(imn
Semiworks & Fi iniy (hwside L ines Key 'V/tp, ad H-2-4606, 216-C-9 Pond modifications.

2.1.3.2 218-1K-i Burial Ground

T lie 218-E-I Burial (iround is a past-practice landfill that originally was called the Dry Waste
Blurial Garden ; I T his landfill received packaged waste materials from the B Plant comnip1lCx
from 1945 to March 1 953. It is located - 10 im (500 ft) west of PURLX. Although some
literature scurces report 2 1 trenches (e.g.. RH O-(D-673, Handbook 200 , rcs I Wasie Sites). both
a 1982 Rockwell Hanford Operations letter (RHO-72710-82-167, "Final Report: 2 I8-E-1 Dry
Waste Burial Ground iCharacterization Survey') and a more recent geophysics survey pertormed
in 2006 ( [&D-30708, Gcophsical Investigtions ,Summar Report; 200 4eas Burial Gronndv
218-F-I, 218-F-'.21-E- , 2/8-E-/1 2/8- V-1, 21N-W -7, 2l\-W and 218-W-11) show
1 5 trenc ies runing nor t l-south, -60 in (200 fI) long, consisten with the site reference drawinus.
Waste trenches were filled to grounid VeI wVi xiI cindersrom ithe nearby 284-F Powerhouse Ash
Disposal Pile (cinder pile). The cinders make a comparatively sterile seed bed, which acts as a
d etc rrent against plant grow t II that cou Id take Iip so me of the rad i oactiv itV through the roots.
Grave l-Covered surfaces that are henUded of vegetation induce recharge (tp to 80 percent of
annUal precipitation based on Haii ford Site studies). increasing the possibility ol mobile
col ntami inant miuration in the vadose zone. Planned direct-pushes in this landfill are expected to

pro idce data oii contaminant migration and moisture contetil at depth. Ihe surface of the cinders
was cov ered xxith coarse gravel to guard against wind crosion, and a dry moat was bladed around
the zone perimeter inside the post line to discourage vehicle travel over the surface of the landfill
(WIIC -EP-09 12). The landfill was surface stabilized iin 1981 with 0.5 I (1.5 I) of clean ill.
revegetated, and load tested. UPR-200-E-53 has been consolidated (WIDS) with this land1ill.
U PR-200-E-53 reported that in October 1978 contamination was spread by a bu I dozer when
s hallow buried contaminated waste Was unearthed durin g surface stabiliatioin activities. lie
area of UPR-200-E-53 is - 15 by 46 in (50 ft by 150 ft) and is located at the south end of the
2 1 8-E- 1 Burial GrounCI. Additional information tegarding unplanned release sites can be found
in Table 3-5.

Waste volu me in the 2 1 8-h-1 Biurial GIouId is --3,030 m3 (3,963 yd>). The landfill covers
0.96 ha (2.4 a).

The site plan reference drawing for this landfill is Hanford Site Drawing 11-2-00124.
2 18-FI| Dry Waste Burial Ground.

2.1.3.3 218-E-2 Burial Ground

'The 21 8-E-2 Burial Ground is a past-practice landfill. The service dates are 1945 to 1953
(WIDS). The landfill consists of 8 industrial Irenches. The trench lengths vary from 27 to 142 im
(90 to 465 ft). Thie landfill receix ed unsegregated material contaminated xw ith Imiixed-fission
product (WIDS), uranium, and plutonium (SWITS). The landfill contains -9,000 imi'
( I 1.772 yd) o wvaste and covets -2 ha (5 a). The landfill is collocated with the 2 1 8-1-2A.
2 1 8-E-4, 2 1 8-h-5, 218-E-SA. and 2 1 8-E-9 Burial Grounds. The unit was surface stabilized ini
1979 with 0.3 i ( 1 11) of clean backtill material and vegetated with wheat grass (WI DS).
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The reference drawing for this landfill is Hanford Site Drawing 11-2-55534. 21N/E2. E24 E4, 9
E5 E5, & E'9 Industrial Burial Ground P/an & Details.

2.1.3.4 218-E-2A Burial Ground

The 2 18-E-2A Burial Ground is a past-practice landfill that originally was called the Regulated
Equipment Storage Site 02A. T his landtill was used for the aboveground storage of equipment
that since has been removed. Service dkates are not known, but are estimated Ls 1945 to 1950,
with the landlill definiteiy retired by 1975 (WIC-EP-0845. SOlid Iste ManUgemnem istru o/
the Haford/ Site). The landfill is located directly south of the 2 I 8-E-2 Burial Ground, across the
railroad tracks. north of the B Plant. The drawings conflict slightly in their depictions of trench
location. The trench is about 14 in (46 ft) wide. No records or burial in ventor ICs aire available to
indicate that this landfill ever \as used as a disposal facility, and waste voliumes are not known.
On February 21, 1 978, an inspection of the burial trench disclosed a numbcr of sink holes along
the center line of the trench, indicating that the trench had been (lug and tised lor dry-waste
burials. InI the summer of 1979. at least 0.3 m ( I ft) of clean soil was used to lill the burial trench
to ground level (WTIC-EP-09 12).

The 2 I 8-E-2A Burial Ground is associated with UPR-200-E-95. a railroad spur located south of
the 21 8-E-2 and 218-E-5 BUrial Grounds and north of the 21 8-E-2A Burial ( iround. north of the
B Plant. The contaminated area was established as an unplanned release site in September 1980.
It became contaminated over time as a restilt of contaminated equipment (mainly from the
B Plant and PUREX) being stored on railroad flat cars on the spur. I he contamination likelv is
the accumulation of many small releases over time. In 1998. the tracks were cov ered with grave l
and posted as an Underground Radioacti e Material Area. The site is -250 by' 5 m (820 by
16 ft). A I 996 peri meter survey eport reported less-than-detectable levels of containiiation.
A 199 I sun ey reported general rail contamination of 3.000 to 6.000 dtinn beta, \w ith a
maximum of 350.000 d/min beta in one spot (WIDS). This Unplanned release has been
transferred to the 200-MG-I OU and. therefore. is out of the scope of this in\ estigation.

The reference drawing for this landtill is I.Ianford Site Drawing H1-2-55534.

2.1.3.5 218-E-4 Burial Ground

I he 218-E-4 Burial Ground is a past-practice landfill that historically has been called 200 Fast

Minor ( onstruction No. 4 and Equipment Landfill #4. The landfill receiv ed repair and
construction waste from the 221-B 3BUilding ([3 Plant) modifications. The landfill is collocated
with the 218-E-2, 21 8---2A, 218-E-S. 21 8-E-5A, and 218-L-9 Burial Grounds.

The service dates are estimated as 1 955 to I 956. The landfill is a wedge-shaped pol gon located
between two railroad tracks and north of the B3 Plain. The exact number of trenches remains

unknoxn. It is believed that two trenches run parallel to the railroad tracks ( 1W-2847 I,
U' ninfin)ed Uindeigiroiid Raioact Ive Waste and Coni (natin in the 200 A.reas ). A total of

1.586 In (2,074 vd') of mainliv construction debris is buried at the landfill, which covers an

area of 1.4 ha (3.4 L). All waste is unsegregated.

The 21 8-E-4 Burial Ground was affected by F UPR-200-E-23. In June 1960, this unplanned
release occurred in the 2 1 8-L-10 t Burial Ground: some of the contamination drilted into the
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218-E -4 Burial (ound and contaiinated the area to a maximurn readine of I rad/ h one year
after the incident (WIDS).

The landll was surface stabili/ed in 1980 and is posted as an U nderrouiind Radioactive Material
Area. A radioactive survey is performed annually.

The reference drawing for this landfill is Hanford Site D raing 11-2-55534.

2.1.3.6 218-E-5 Burial Ground

The 21 8-E- Burial Ground is a past-practice landfill originally called Industrial Burial
Garden 45. This landfill ie civec miscellanecous contaminated equipment from the tank fbrm
UraniLumn recovery process and PUR EX. The landfill was used from 1954 to 1965 . It is
contiguous vi h the western boundary of the 21 8-1-2 Burial GI0round, north ofthe B Plant

Exlensive research was conducted during 1979 to determine the location of all of the burial
trenches wvithin the hounds of the 218-1-2, 2 I 8-E-5. 218-F-5A. and 218-L-9 Burial Grounds.
This research was performled to support interim site stabilization. The research included view ing
aerial photographs and construetion drawings, analyzing plant growl h patterns, and load testing
the groniid surface. Four previously unrecorded trenches were identified: these trenches are now
numbered I. 2. 4. and 5 on Hanford Site Drawing H-2-55534. The trenches in the 2 1 8-E-2,
21 8-E1-2A. 2 18-E-4, 21 8-E-L-i 218-F-5A. and 21 8-E1-9 Burial Grounds were stabilized wxith the
addition of 0.3 m ( I R) of soil (WI-E IC-P-0912). The 218-E-5 Burial Giround covers 0.4 ha
(1.1 a) and contains -6,173 n (8,074 yd) of waste.

The reference drawing for this landfill is Hanford Site Drawing 1-1-2-55534. Source Iiterattire
(R HO-(D-673) indicates that trench locations Air this landii may not be acCirately represented
on the drawing. Gcophysics data collected in 2006 (D&D-28379, GeopNhsic/ Investigatinns
Summarv Reporl ; 2(01) Area Burial Gru nds: 218-C-9, 21 N-E-21, 218-It-5. 218-E-5A, 218--.

218W/A, 2/8012., and 21 0 - I ) suggest tiat the trench locations are slightly different than
depicted on Ianford Site Drawing 1-1-2-55534.

2.1.3.7 218-E-5A Burial Ground

The 21 8-- A Burial Ground is a past-practice landfill that originally was called Industrial
Burial Garden 45A. This landfill received bi led equipment and industrial waste that consisted

of tiree or tour very large (15 by 4.6 by 5.5 m [50 by 15 by 18 ft]) wooden burial boxes
containing a PUREX K-2 column package. a PUREX L cell package, and a PUREX .1-2 pulse
cohiIin package. The boxes were partially buried in 1958 and backfilled in 1961. Most
literature sources indicate that this landfill was used from 1956 to 1959.

The land fill is located contiguous with the western boundary of the 218-E-5 Burial Ground.
north of the B Plant. The landfill reference drawing is Hanford Site Drawine [1-2-55534. The
large box burial locations are W el documented and photographed. The photogiaphs show
foaming used during the back filling operation to contain contamination because of a

box collapse.
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in 1979, the landfill was stabilized with 0.3 m ( I Fi) of clean soil and load tested with 40 tons.
The burial location is a 30 by 37 in (100- by 120-f) rectangulIar area.

2.1.3.8 218-E-8 Burial Ground

The 2 1 8-E-8 Burial Ground is a past-practice landfill once known as the Construction Burial
Garden (originally no number was assigned to it). his landfill riceived contaninatcd
equipment and material in 1958 to I959 durnu construction of the 293-A PU REX Dissolvcr
Offgas Bufilding,. and reroval of the PU REX temporary ventilation barrier during the PUREX
second ciane addition. The 2 1 8-E-8 Buiial Ground is located at the northwest edge of the
200 East Area BUrn Pit. north of PUR EX. The location and nubiner of trencelis in this landfill
are not know i. Older source iteratUre (IW-60807, Unconfined nderproind Radioactive

1 tiWste antd Con/aminattion In The 200 AIeCS /959) shows a different size and location for the
landfill than do current site maps (for example, Hanford Site Draw in' 1--2-821555. Sheet 5) and
WIDS. Recent Lecophysical surveys (D&D-28379; D&D-30708) suIgUest that the location of the
landfill per current site drawingzs may closely borden other burials in the nearby 200 East Area
Burn Pit. a nonradioactiv e waste site. here is no known explanation for the discrepancy in the
literature sources or the geophysical data.

This landfill covers 0.4 ha ( 1. 1 a) and contains - 2.26S mni (2,963 vd) of waste.

On February 2 1, 1979. residue from tumn bleweed fra gMents blown in alonu the west boundary
line of this landfill was found to be readinQ greater than 100,000 c/min beta-g iam ma acti vi
(W HC-EP-09 I2). In 1979, the landtill kas stabilized with at least 0.5 in (I1.5 It) of backfill.
THcre are no knlown indi\i dual draiwings of the landfill: how ever, draw ings of the
2 18- E- 1 2B Burial Ground (e. I I an ford Site Drawing H-2 -82 1 55. Sheet 5) often show t tie
2I8-F-s Burial ri Ound, which is near the southcast corner oft hc 2 I 8-1E- 1213 Burial Grou id.

2.1.3.9 2184-9 Burial Ground

The 218-1-9 Burial Ground is i past-practice landfill originalIy known as Last Regulatcd
Equipment Storage Site No. 009. The landfill was used from 1953 to 1958. It was used as an
aboveground storage site for fission-product equipment that became contaminated in the
uraniu-recoery process operations at the tank farms. It is not certain that it even was used for
burials; sink holes were noticed in the landfill in the late 1970s, indicating the likelihood that it
had been used. The landfill is collocated with the 2 1 8-E-2, 2 1 8-E-2A. 2 1 8-E-4. 2 18-E-, and
2 1 8-E-5A Burial Grounds and was stabilized il 1980. The landfill was restabilized in 1 99 I
wlien cotaminated vegetation was found. The landfill is -130 1y 30 m (427 by 100 ft ).

The landfill ieference draw ing is Hanlford Site Draw in( H-2-55534.

2.1.3.10 218-L-12A Burial Ground

The 218-F-12A Burial Ground is a pasi-practice landfill originally known as Dry Waste Burial
Garden P I12. Tbhis landfill was active froni 1953 to 1967. Unpublished logbooks from the 1960s
suggest that much of the waste at this landfill consists of bulk trash fron PUREX. placed in
fiberboard boxes or direct-dumped front trucks. Other recorded items buried include tank farm
pumps. animal carcasses from the 108-1, Biology Laboratory, metal drums of depleted uraniurn
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frot offsite generators. and miscellaneous construction waste. This landfill contains 28 trenchcs
137 to 311 ti (450 to 1,020 b) long. I IanOrd Site lrawing 1-2-32560, As-uhi/h AT ItC
Burial/ /2,1, indicates that Irenches 4 through I. 15 through 16. and 26 through 28
contain acid-soaked material, hut little is understood about the nature of this material. Iloxwever,
interviews with lormer PURFX workers indicate Wat this waste is Ikely to be rgs that were
once saturated with a nitric acid solution and used to decontatninate equipment in the PUR EX
facility. Ihese acid-soaked material trenches are narrower ( 1.5 to 3.7 m [5 to 12 Rt] wide) and
prcsumIabl ly shallower than other trenches (9.2 m [30 1] wide) in this landill.

In 1986. "ater intlow was observed in ninnlied burial Trench 36 in the 218-E-I 213 Burial (hound
directly to the north of the 2 I8- -12 Burial Ground. The source of water was seepage hrm the
nearby 21 6l02-3 Ditch, which flowed hetween the 218-F-12A and 2 8-E-1213 Burial ( irounds.
I lie 216-B-2-3 Ditch conveyed water roughly 1,219 m (410H) R from the 20T7-B Retention
Basins to a di ersion structure capable of routing the water to either the 13 Pond or (able
Mountain Pond at the time. The ditch and pond system has been decommissioned.

An investigation into the incident was conducted and documented in 1986 (SD-WM- 11-2601).
Interim actions \\ cre taken to remove vecgetation and debris restrictine flow in the ditch, and
adding benionite clay to miiniize seepage of water from the ditch. The ditch eventually was
replaced xx ith a pipeline and currently is out-of-service.

A number of investigtiion trenches and wells were used to demonstrate that it is likely that water
inflow occurred only in the southern-nmst portion of the 21 8-- 1213 burial (Grnotnd. Trench 37.
(iroundwxater monitorine data in the 2eneral x cinity of Irench 37 xvere re% iewved and indicated
no detectable increases in monitored radiodct ie constituents over the past few ycars before the
1986 incident and subsequent inxestigation.

Potential xw ate]- inflow from the 216-13-2-3 Ditch into the 218-E- 12A Burial ( round also was
investigated by excavating trenches and drilling horeholes. The 218-1-1 2A Burial Ground is
topographically higher than the 216-1-2-3 Ditch. Furtherore, the 216-13-2-3 l.iteh had been
prexiously treated with hentotite clay adjacent to the 218-1-I 2A Burial Ground, restricting
seepage from the ditch. Finally, no saturated sediments were encountered durinug the
investigation of the 218-E-1 2A 3iurial (i Ound. It xwas concluded that no water inflow occurred
above the bottom of trenches in the 2 18-1-121 Burial Ground.

The land ill is located north of the 11 Plant. -30 im ( 100 ft) northwest of the C Iaink Fam. In
1979 198(, and again in 1994, die landfill was stabilized " ith 0.5 to 0.6 m (1.5 to 2.0 it) of
backfill.

The drawing that best describes this landfill is I hianrid Site rawing 11-2-32560.

2.1.3.11 218-W-1 Burial Ground

TVhe 21 8-WY- I Burial Ground is a past-practice landfill containing pre-19 7 0 traisuranic and solid
wastes. It is located on the east side of Dayton Ax enue. approximately west of the TX lank
Farm. It is about 46( m ( 500 t) northwest of the 234-5Z Building and lies hetween the
21 8W-2 and 218-W"- I Burial (rounds.
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Ihe 218-W- I Bural Ground openated from 1944 until 1953 to receive more than 7.001 m
(9.200 yd ) of miscellaneous dry wastes. Photographic evidence suggests that the landlill
receixed wtastes packaged mainly in small wouiden boxes or fiberb1ard containers or wrapped in
hemv brown paper. Propcrty disposal record iusrm the 1940s and I 950s indicate that wasles
disposed to this landfill incu small- to medium-sized equipment (e.g.. items such as dip tubes.
lab-sample cups. and Iaundty machines). This landfill also may contain tools, air Liters, and

protective ciothing such as masks. \Wstes with dose rates of up to 35 reth at the container
surface were reported in early source literature (I IW-28471).

I he landfill is 3.3 ha (8.2 a). contains 7.164 m (9.370 ydi) of waste. and consists of
I5 trenches that run east to west. T welx e trenches are 2.4 in (8 1I) deep and 73 m (210 11) long.
and the other three are 2.7 mn t oi) deep and 149 m (488 Mi) long. Ile landfill currently appeairs
as a field with an uidistutrbed. flat surfbce that has been seeded with field crass. A small area
near the center of the landfill once contained contaminated mulch with a maximum reading of
12,000 d/Mn. Evidence exists that waste boxes once were buried less than I 2 m (4 It) from the
surihce. I ixo unplanned releases hae been conisolidated (WIDS) with this landfill: the noted
unplanned releases are I PR-200-W- II and I 1'R-200-W- 16 (,ID)S IUPR-200-W- 16 is a
duplicate number for the occurrence reported in UP1R-2t0-W-1 1. 1IAPR-20t)-W- II reported a
1952 lire that occurred in the waste boxes, spreading plltnium (alpha) coniaminatton to the
north and south sides of the trench and outside of the 21 8-W- Burial Ground. The
I'PR-200-W- I I location was reported incoreely in the / Plant T echnical Baseline Report

(B11-00175). The correct location for the UPIR-200-W- I l UPR-200-W-16 site "as
confirmed by the map in I 1" -54636. Sunnuarv o/ Eaii9 /lenwal ( Tainaviin I nis a
Haniord I952- /95. Additional infotrmation regarding unplanned release sites can b1 faund in
Table 3-5.

I he landtill was surface stabilized in 1983 itench arranuemet and dimensions are shown in
detail on Hanford Site Draw ing H--75 149, I ash Buria/ Gmoni 2O-I /

2.1.3.12 218-W-IA Burial Ground

The 218- W- IA Burial Ground is a past-practice landtill originaliy called Industrial burial
( arden =I and Industrial Waste No. 1. The landfill contains -13.700 m1 17919 yX of "aste
and covers 49 ha 1 12 a) In addition to process equipment and process xxaste buried in
10 trenches. pieces of equipment were stored above ground that later wxere removed. This
landfill "as the first largc-equipment burial sie in the 200 West Area. Literature indicates
burials of Reduction-Gxidaiion Plant ( RED(>) pos. silxer reactors. condensers (I W-30372,

lanmjac ianrig VI)pu Radiairim Incie Painvespg/c o ( c/as s / Ao 94). tank samplers from
Oak Ridge National Laboratoty, and generai trash Itom chemical separations plants in the
200 West Area.

Most of the equipment was buiied in %xooden boxes with a double liner of waterprool paper
(1 W-30372C the boxes tended to collapse and cause settling of the ground surface. Most of
the sink holes were tilled with clean soil in 1975, but a number of deep sink holes remained.
north of the railroad tracks (WIDS). I W-28471 discusses a 1949 contamination spread
axeraging 7 riem ih (AR 11-780. (hInolugniu/ Bourd ol'Sign/hWan! EieCus in Cwheita!
Separafi'm Op rations). with spots of up to I10 mrm (h N -28471 I) from I Plant to the
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218-W-I A Burial Ground durina discard of a burial box. ARIH-780 discusses the 1953 burial of
a failed H-4 oxidizer from R EDOX wN ith a high dose rate, during burial, of 250 mrern/h at I 52 in
(500 ft).

A large number of 2 in (6-li) thick concrete cell blocks were stored abhove ground south of the
railroad tracks, hL CCvIetuallV they were disposed. Nearly all of the surfice radioactive

contamination that was on the blocks w hen they were stored in the landfill has since decayed
(W HC-EP-091 2). [he gru mLnd surface is cUrrently free o contarnination (WIDS).

This landfill was active from 1945 to 1962. It is located 600 m (2,000 ft) northwest ofF Plant.
A railroad spur passed thrtough the central portion of this landfill. UPR-200-W-26 has been
consolidated (WIDS) with this landfill. UPR-200-W-26 reported that in November 153, the
wind dispersed contamination while a box of used connectors was being unloaded from a flatcar.
Contamination spread onto the flatcar and onto the surroUnding ground. Additional information
regarding unplanned release sites can be found in Table 3-5.

The draw ina that best describes this landfill is H anford Site Draving- 1-2-02S 16, Induis/rial
Suia! Grmund 2! /V f-/ A>.

2.1.3.13 218-W-2 Burial Ground

The 2 1 8-W -2 Burial Ground is a past-practice landfill oiginally called Dry Waste Burial
Garden #12. The landfill covers 3.4 ha (8.5 a) and contains -8,240 in' (10.778 yd) of waste.
This landill received packaged waste materials from the 200 West Area. No material was stored
above around. Ihis landfill was active fron January I 953 to December 1956. It is conti gu Os
with the south boundary of the 21 8-W- I Burial Ground. Early literatUre sources do not
distinguish between the 21 8-W- I and 21 8-W-2 Burial Grounds; For example. H W-28471 refers
to the 21 8-W- I and 21 8-W-2 Burial Grounds as "Solid Waste Landfills.' and indicates a total of
18 trenches as of the time of publication ( 1953). 1 W-41 535. Uncn/ined Undeground
Radioactive WIisie and Con/amination in the 200 . IreuAs) (1956) indicates a total of 20 trenches.

The wastes disposed to the 21 8-V-2 Burial Ground likely are similar to those in the
21 8-W- I Burial Ground. Wastes of up to 35 rem/h at the container surface are reported
(H W-2847 I).

Some of the trenches at this landfill did not receive the required 1.2 in (4 ft) of overfill before
stabilization, when waste boxes were observed to be wNithin 0.5 in (18 in.) of the around surface.
Routine radiation surveys of the surface of the trenches have found that contaminated Russian
thistle grows mostly along the edges of the trenches. Sink holes were filled in 1974
(WI IC-EP-09 12).

The draw inga that best describes this landfill is Hanford Site Drawing H-2-02503. 218- W-2 Ar1
iaste Burial Gromid.

2.1.3.14 218-W-2A Burial Ground

The 21 8-W-2A Burial Ground is a past-practice landfill originally called Industrial Burial
Garden #2. The landfill covers 16. 5 ha (40.7 a) and contains -26,000 m3 (34,007 vd3 ) of waste.
This landfill was active from 1954 to I985. It is located northeast of the corner of 23" Street and
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Dayton Aven uIe. Interim stabilization activities were initiated in the landfill during the summer
and fall of I979 and completed in 1980. The purpose of the work was to eliminate the hazards o'
subterranean voids, reduce wind-suriace erosion, remove ground-surface contamination. and
establish deterrents against the growth of undesirable vegetation.

Records suggest that most of the maste in this landfill was direct-dumped to the trenches via
dump truck or was packaged in concrete or wooden boxes.

This landfill i-eceixed contaminated soil, debris, and process equipment including laboratory
equipment and waste from the 300 Area, some with dose rates tip to 500 R/i. failed R LDOX
equipment, contaminated rails, a 195 1 International Harvester panel truck used in solid waste
opcrations- filters frm tle B Plant, and tibe bundles from PUREX. Based on logbook records
and SWITS. much of the waste in this landfill - at least 20 percent by olure - is contaminated
soil from stabilization of the 216-T-4 Ditch and Pond ( rench 27), U Tank Farm. and the
2 16-U-14 Laundry Ditch. DOE/R L-2007-02 addresses characterization oF the 216-T-413 Pond
and a portion of the 216 -4-2 Ditch. The 216-T--4A Pond and the 216-T-4 Ditches
(216-T-4-1 D and 21 6-T-4-2) will be addressed by the 200-M-1 I and 200-MG-2 OUs.

respectively. Remedial action decisions associated with the 218-W-2A, . 8-W-3AE and the
T Pond system, and will be coordinated between the Ots and addressed in their respecLive
Ieasibility studies.

Cell cover blocks. 2 in (6 ft) thick. were buried in the 2 18-W-2A Burial Ground along the west
side of the railtoad tracks in Trenches 12-15 (A R 1-2757. Radjuctciv Con/itninatiun hi
Uinplanned Release Tl Gound W th/u hM C Iemical Separations Onre Control Zone
Through I V72 IL Llusie o/ Liquid Wasle Storoge Tank Funs/).

I listorical records (e.g.. HW-41535) indicate that in 1954. two sections of railroad track
cotai) inated during the fall of 1954 to maximuni dose rates of 350 mrei/h were uried in
Trench 16 which is located outside and across the railroad tracks from the 21 8-W-2A Burial

GIOUnd . AR 1-201 5, Radiotu h i/ Containatic'n) In Unplnned Relcases to Grounmd Wiluin rh
Chemica !eparation irei Conwrol Zone through 1970, Part 4. Appendix A, indicates that the
rails were reio\ ed in 197 1 Geophysics sunvev results in 2006 (D& D-28379), which did not
indicaie the presence of rails in Trench 16. corroborate this.

Trenches 17, 1IX. 19. 25, and 26 never were excavated or used.

UPR-200-W-53 has been consolidated (W DS) with this landfill. UPR-200-W-53 reported that
in January 1959 a collapse of a burial box that contained REDOX cell jumpers in the
218-W- 2 A Burial Ground occured during backfilling operations. releasing fission-product
contamination. Additional information reg arding unplanned release sites can be found in

Table 3-5.

The best drawing that describes this landtill is Hanford Site Drawi in 11-2-32095,
218-W-2A Indiskrin! Bi/uia Giound & 218-W1 -. 1 Dr I Wae Burial Ground.
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2.1.3.15 218-W-3 Burial Ground

T he 2 18-W-3 Hurial Ground is L past-practice landfill oiginally called Dry Waste Burial
iarden ,,3. THis landfill covers 4 ha (9. a) and contains 1 2,4O0 in (16,2 19 xd) or waste.
lhs landfill was actlive from January 1q57 to July 1961. It is located northeast of the corner of

23" Street and Dayton AVente. It is west of the 21 N-\W2A Burial round. Aecording to the
current Hanford Site Draw inc (1-2-32095. Sheet II. he landti i ciiimposed of ) rendhis

running east to west brenches I through 3 are 120 in (400 it) in lenuth. Trenches 4 throuczh 20
me 145 m (475 Li) in length. I lowever, trench eonligurations as depicted on the current site
drax ing (-2-32095. Sheet H are based on field observations made dIrin stabi li/aLtion work in
the early 19N s. (eophysics data collected in 2006 ( D&lD-30708 ) and unpublished loubook
notations suggest that the trench locations, lengths. orientations, and numnbering systems are
different than those indicated on the drawing.

Logbooks suggest tht tuch ofthe a ste in this landfill is packaged in fiberboard contaiters and
that the sources of the waste include the P1 utoniIIum linishine Plant (about 50 percent h volumc)
and other 200 West aIcilities (38 percentr the 108-F Biolouy Laboratory (5 percent) the
300 Area (5 percent). and offsite generators (2 percet). Known it Iems buried LII the landfill
include moiscellaneous small to Imediium equipment procss hoods. tools. contaminated lailldry,
a 1951 International Hanester panel truck once used for transporting xaste within fhe landtilL,
metal drums of depleted uranium from ofisite gzenerators, and buildinc debris such as ductwork
and urnber.

Wastes from the Plutonium Finishing Plant that are heavily contaminated with plutoniun ant]
organics iay be disposed of at this landfill. I W -59645. Dsposiuin o /auoniut to Bual.
describes 149 cardboard boxes (--0. 112 n or 4 ft per box) disposed to Nurial. I he burial
location is not specitied, but hoir the source facility location (200 West Area) tim period
(l959) and type of waste (dry waste), the burial location may he surmised as the 21 8-W-3 burial
Ground. The waste is described as rubber gloves- plastc. and paper cartons that may have beet
damp with carbon tetraehloride and or tributyl phosphate and, to a lesser extent, with nitric and
hvdrofluoric acid. The boxes initially were stored at the Plutonium Finishing Plant and at (able
Mountain, where they decomposed. Upon discovery of the decomposition. the boxes were
wrapped in plaistic and disposed of. The boxes were estiiated to contain a total otf 795 g

plutoiniiinM wxith a CoUnting error of plis or minus 50 percen It is not known if the plutoniun in
these boxes is accounted or in the current site total reported in SWITS.

[his landfillI did not show evidence of radioaciivity by plant-root penetration (%\ I l'-EP-09 12).
[he landfill was stabilized in 1983: the north end was restabilized with till and gravel in 2001.

The drawing that best describes this landfill is Hanfrcd Site Drawin 11-2-32095. Sheet 1.
However, as noted above. trench conligurations shown in current dlra\wings probably do not
correspond to thei actual locations.

2.1.3.16 218-W-4A Burial Ground

I he 21 8-W-41A Burial Ground is a past-Wractiee landfill located southeast of the intersection of
23" Street and Dayton Avenue. The site covers 7.3 ha (18 a) and contains - 16.901 in'
(22,104 ydA of waste. Source facilities include uranium drums from offsite sources: equipment
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from 21-Z4 234-5/. the lacility for the Recovery of Uiraniun and Plutonium by Extraction
(R 1JPLIX) process. RII)()X. 2224U, and the 300 Area laboratories. The landfill contains
miscellaneous waste. including 500 drums of depleted uniumi, tailed equipment. and plutoiiui
contaminated laboratory mase. It received waste from 1961 to 1968 jWIDS. T his landfill
contains 21 miscellaneous dry w asitc trenches oriented east to \Nest and 6 to 8 xertical pipe units
or eaissons. The aRdfill also contains an unnumbered burial trench orinted nornh-south near the
east end of I rench I I and contains a RiEl(X colun ( 1-2-32487). The landfill also contains an
unnumbered burial trench oriented north-south. It is near the east end of Trench I I and contains
a RHDOX column (11-2-32487. 2 / 154 /hT lasu' lhric/ t). All trenches are 9.2 m (30 ht)
wide and range in length hrm 149 to 295 ni (490 to 696 ft.

Burial records suggest that about two-thirds of the waste in this andfill is packaged in fiberboard
conitairiers. Trenches 16 and 20 received high level plutonium wastes from the Plutonium
Finishing Plant. French 19 is marked as RR CPL E on I Hanrd Site Drawing 11-2-32487.
In July 1952, a fire in the landtill spread contamination and is recorded as UPR -200-W-16.
Small areas of contamination were released during operations in November 1953
(3PR-200-W-2). In January 1959. a box containing RI DOX cell jumpers collapsed
(IPR-2(0-W-53 ) and in October 19 75, a release o pievi ously buried waste occurred
(UPIR-20-W-72). I PR-200-W-72 has been consolidared t WIDS) "ith this laniL Tle landfill
was stabilized hi 1983 (WIDS). Additional information regarding unplanned release sites can le
found in Table 3-5.

Ianfrid Site raw ing [I-2-32487 describes this landfill and lists the irench contents in detail.

2.1.3.17 218-\\-] 1 Burial Ground

the 2 1\W-1 I Hurial Ground is a past-practice landfill originally used as ai aboxecroond
recgilated storage area tor lo- letel contaminated equipment betbre burials took place. The
stored materials have been removed front the landfills. ft is located between the 21 8-W- 1 and
218-W-4A Burial irounds.

Literature sources conflict regarding the nurtber and length of trenche. Geophysics data
D&D-30708) sucuest that one burial trench in the landfill ins 45 mm ISO ft ) east and w est and

corresponds approximately in location with the northernmost trench in I fanfrd She Drawing
1-2-94250. hT Nsw Bu-/ Gmund PI2/1- K I. T here also may be a burial pit to the cast of

this trench (D&D-WV08). T he trench was used in I Q06 fr burial of low-level contaminated
sluicing equipmet that had been used in the I .anium Recovery Process Some of the
equipment later was removed from the trench and \\as used in the srontiun-cesium recoxery
process (WI( -LP-09 12).

The dra ing that best describes this landfill s I an frd Site Drawing 1-2-94250 however as
noted aboN e. this drawing likely is not accuirate.
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2.2.1 Topography

The 200 Areas, which contain all of the 200-SW 2 (H landfills, are located in the Pasco Basi
of the Columbia Plateau. The 20( Areas Plateau is the term commonly used to describe the (old
Creek flood bar ihat was formed during the last cataclysmic flood Ironi glacial Lake Missoula,
about 13.lHt years ago (Figures 2-2 and 2-3). The cataclysmic flood waters that deposited
sediments of the I lanford formation also locally reshaped the topograply of the Pasco Basin.
The flood x aters deposited the thick sand and gravl deposits of the (old (reek flood bar and
also eroded a channel between the 200 Areas and Gable Mountain. Ihe northern half of the
200 East Area is located within this ancient food channel. THe southern half of the 200 Fast
Arca and most of the 200 Vest Area are sihuated on the CLId (reek a r. A secondary mood
channel runs south nom the main channel and bisects the 200 West Arca.

The 200-S\\ -I and 2(10-S\U2 ( landfills are located in or near the 200 Last and 200 West
Areas on the plateau. Surftce elevations of the landfills in the 200 West Area range (oion 200 to
2 14 m 1656 to 702 i) above mean sea level (amsl) I andfills surface elevations in the 2)0 last
Area range from 180 m (500 ff amsl in the northeast part to 210 m 689 ft) in the wesern part.

The NRDW I and SW. (200-SWI 1 )U) are located in the 600 Arca southeast of the 200 Areas.
Surface elevations at these landfills range fron about 162 to 165 i (531 to 541 Rk) amsl.

2.2.2 Geology

The 200-SW-I and 200-SW-2 As are located in the Pasco Basin. one of scvcral stiuctIiural and
topogailic basins of the Columbia Plateau. A sequence of sediments and basalts of the
Columbia R ixcr basalt roup underlie the 200-SW-I and 200-SW -2 M' landfills. From
shallowvest to deepest, the units are surfiial deposits. the Ilanford fortation. the Cold (reck
unit, the Ringold Formaion. and the Llephant Mountain Meiber of the icoumbia River Basalt
(roupI Figure 2-4 depicts the gtneraliied stratigraphic column fbr the Ilantord Site.
I igure 2-13 in Section 2.2.3.6 depicts a stratigraphic column for the location of the NRDWI
and SWI.,

The folloxing paragraphs brie] describe the geologic units. the overlying surficial deposits, and
the underlying basalt.

Surticial DIeposits. Surticial deposits include Holocene colian sheets of sand that trn a thin
\eneer vr the ianord forinatioti across the site. cxcept in locali/ed areas xhere the deposits
are absent. Suricial deposiis consist of vey fline- to medium-grained sand to occasionally silty
sand. Fill imaterial xas placed in and over xarious ltndfllls as cover and for contamination
control. [he fill consists of reworked H anord formation sediments and or siurficial sand and silt.
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Figure 2-2. Topographit Map of the I lanford Site.

10 D

10 N 10O

AK

200W No -

ysen oe<sC>ea>e ~ , 2OS60103W> R*e~tivsgnr~p1416 oplta_' pmdRvOrh 0

,&UtArea

'-'20W z~v -200

0 - eAka
-~ Coninte Ss~en Was'~gtaS Ate ra ei Plar nete '~

aot, devdTiLbS0Me'OE

* n~evag C an 20 ereJ

Thi Un~> 0~ S IC~G 1eb Pensist'vttss'tr'l~n.04 U, op P ~ S r, Pw rft r

-277



DOE/RL-2004-60 REV 0

Figtre 2-.3 Topographic ILus tration of Pleistocene Hood Channels in the Central
Hanford Site (modified from PNNIL -13858).
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iuwre 2-4. Generalized Stratigraphic Column for the lHan-ford Site
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Hanford formation. Tfhe II anford formation is the informal stratigraphic name used to desci be
the Pleistocene cataclysmic flood deposits within the Pasco Basin. The Hanford formation

predominantly consists of unconsolidated sediments that range from bou lder-size gravel to
sand. silty sand, and silt. The sorting ranges from poorly sorted (for gravel facies) to well
sorted (for fine sand and silt facies). The H antid formation is divided into three main
lithofacies: interbedded sand- to silt-dominated ( formerly Touchet beds or slackwater facies):
sand-dominated (formerlv sand-dominated flood facics): and gravel-dominated (formerly Pasco
gravels), which have been further subdivided into I I textural-strUctural lithotaCiCs
(DO ERL-2002-39. Standad/ized *Sraigraphir No nlature for Post-Ringod Formation
Sediments Within the Centrai Pasco Basin). The gravel-dominated facies are cross-stratified.
coarse-grained sand and granUIe-to-boulder gravel. The gravel is Uncemented and matrix-poor.
The sand-dominated facies is wvell-stratified fine- to coarse-grained sand and grauIe gravel. Silt
in these tacies is xariable and may be interbedded with the sand. Where the silt content is low,
an open-framework texture is common. Clastic dikes are common in the Hanford formation but
rare in the Ringold Formation (DOEiR L-2002-39). They appear as vertical to subvertical
sedinient-lilled structures, especially within sand- and silt-dominated units.

Cold Creek unit. Iihis unit includes sex era post-Ringold Formation and pre-Hanford formation
units present within the central Pasco Basin (DOE/RL-2002-39). The Cold Creek unit includes
the units formerly referred to as the Plio-Pleistocene tinit, caliche, early Palouse soil-
prc-Missoula gravels. and sidesIream allUvial facies described in previous site reports. The
Cold ('reek unit has been divided into fi e litholacies: fine-grained. laminated to massive

(flUVial-ov erbank and/or eolian deposits. formerly the early Palouse soil); fine- to coarse-grained.
calcium-carbonate cemented (calcic paleosol, formerly the caliche): coarse-grained, multilithic
(mainstream alviIUMi, formerly the pire-MissotLa grave is): coarse-grained. angular, basaltic
(coHluviuim): and coarse-gurained. rounded, basaltic (sidestream alluvium. formerly sidestrean
alluvial facies) (DOERLL-2002-39). The Cold ('reek unit present beneath the 200 West Area
waste sites and the 600 Area waste sites west and south of the 200 West Area includes the
overarik'colian. calcic paleosol. and sidestream alUvial Iacs. The (old Creek unit present
beneath part of the 200 Last Arca, and the 600 Area land tills southeast of the 200 East Area is
the mainstream alluvium (DOER L-2002-39).

Ringold Formation. The Ringold Formation c0111prises an intrsratified tUvial-lacltst rine
sequence of unconsolidated to semiconsolidatecd clay, silt, sand., and granule-to-cobble gravel
deposited by the ancestral C olumbia River. These sediments consist of four major lithofacies
(from shall owest to deepest: see FIi ure 2-4):

. Upper fines: lacustrine mud: silty over-bank deposits and tluv ial sand

. Upper coarse: flu ial sand and gravel; silty-sandy gravel with secondary lenses and
interheds of gra velly sand. sand, and muddy sand to silt and clay

. Lower mud: buried soil horizons. overbank, and lake deposits: mainly silt and clay

. Basal coarse: tluxial gravel and sand; siltv-sandy gravel with secondarx lenses and
interbeds of gravelly sand. sand. and muddy sand to silt and clay.
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EMephant Mountain Member [. The Elephant Mountain Member is the uppermost basalt unit

(i.e., bedrock) in the majorit> of the (H areas. Except for the Gable (ap area tbetween (iahle
butte and Gable Mountain) where it has been eroded away, the Ilephant Mountain Member is

laterally continuous throutghoUt the Otis.

2.2.3 Groundwater Operable L nits

The ilanfbrd Site is divided into 12 separate groundwaer (Als. as depicted in Figure 2-5. ihe
two 2W-SW- I O landfills overlie the 2 00-P(- ( IroIiundwater ( H Depending on localion, the
twenty -tie 200-SW-2 (. lNdfills overlie one of bour groundwater OMs. including 200-/P- 1,
200- P-I. 200-BP-5, and 200-PO- .I- Groundwater contaminant plumes are attributed primaiil
to past operations of land-based liquid-waste-disposal facilities (e.g. ponds. ditches, cribs) and

other liquid waste management facilities (eg.. reverse wells. leaking Udrgrotind storage tanks).
The solid waste landfills primvarily receied dry \ %asie and are not expected to have impacted the
groundwater.

2.2.3.1 200 West Area

I he 200-LI- I Groundwater U( includes the northern and central parts of the 200 West Area and

the \ksrern 600 Area. Ground\water is monitored to assess the pertormance of an iterrm-action

pump-and-trLat system for carbon tetrachloride contamination, to truck other contaminant

plumes. and to stipport R( RA TSD units and the State-Approved I and Disposal Site (SA LDS).
Data onil aci htv-specific monitoring also are integrated into U R( I A gnroundwater

investiations I he grnuidwater contamination plumes of interest in this area include carbon

tetrachloride chlorotorn, trichloroethene, nitrate, chromium. fluoride. tritium. 1- 129. Tc-99, and

uranium.

T" weye sold " aste landfills o erlie the 200-Z- I Grotnd ater M . These include tire 21 S-W- I

21 8-WI A. 218 -W2 2 1 8-\-2A, 21 8-W-3, 21 8-\-3A. 2 1 8-W-3AE. 21 8-W-4A, and
21 8-\V--4B Burial Groinds, all but the sotieast corner of the 2 1 8-W4C Burial (rond, and

the 21 8-W-5 and 21 8-W - I Burial Grotnds.

A pump-and-treat systen is operating in the 200-/P-l ( roUnd\ ater (! to contain and capture

the high-concentration portion of the carbon tetraclloride plume located north of the PlUtonitim

Finishing Plant. The plume originated from discharges to the 216-7-9 Trench, 216-Z-1A Tile
Field. and 216-/-18 (rib and has moved north and east of the \aste sites. I he pnump-and-treit

system was irnplenented as an interim remedial measure in three phases starting im 1996. The

RAOs for the pumlip-anid-treat systeni are to captuic the high-conccntration area of the carbon

tetrachloride pjlume at the water table, to reduce contaminant mass. and to gather information to

stipport future R(FS decisions, The high-concentration plume is defined by the 2.000 to
3100 pgL. plume contour. which initially was centered beneath the Plutonium itnishing Plant

and related waste sites. In 2005. concentrations of carbon teirachloride exceeding the 2,0D pg L

renedial action goal \\ere reported at wells "est of the I X and IY lank aris. Four

mironitorin wells were converted to extracton wells and connected to the 200-/P-1 Groundwater

OU' pump-and-treat system. Pimping began there in late July 2005 and continued through fiscal

year (FY) 2006. Additional information can he Rund in DOE RI -2008-01.
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Fiure 2 Hanfoird Site Groutndwater Operable U nits and Areas of Interest.
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Since the pump-and-ircat system was started in August 199. over I 0 I 97 kg of carbon
tetrachloride have been remov ed harm almost 3.19 billion liters of grouidxater.

le 200-4 P-I (iroundwater (A interest area addresses groudwater contaminant plumes
beneath the southern third of the 200 West Area and adjacent portions of the surrounding
600 Area. Technetium-99. uranium. trittum. I-I 29. nitrate. chromium, and carbon tetrachioride
are the contaminants of greatest signi licance in groundwater and Abrm extensive plumes A Whin
the region. Only the southeast corner of the 21 8-W-4( Burial (round overlies the
200-UP- I Groundwater ( ). Contaminant plumes underiying the 200 West Area are depicted
in Figure 2-6.

An interim remedial action pump-and-treat system operated in the central part of the 216-1-I
and 210- -2 (ribs 11-99 and uranium plumes from 1994 until e 2005. Operation of this
system caused the plun to hilureate into a high-concentration portion captured lby the

pump-and-teat system and a lower concentration portion outside the capture /one that has
continued to migrate into the 600 Arca. [he renediation was successful in rediucing [C-99
concentrations belo the remedial action goal of 9,000 pCi I .uring January 20(5.
grondwiater exraction was teriniated and a rebound study was initiated. MIonthly sampling
"as performed to assess plume response to the termination of punping. The rebound study
concluded in January 2006. and Te-09 and uranium concentrations at all monitoring wcils w\ere
below the remedial action goal throughout IY 2006.

Because the treatment system did not operate in FY 20106, additional groundwater was not
extracted from the 20-Pt- I Groundwater 0U pliutme area, and no contaminant mass was
ricmov ed from the aquifer. O) er 853 million liters have been treated since statiup of remediation
activities in FY 1994. A total of I 18.8 g of Tc-99. 211 .8 kg of uranium. 34.6 kg ol carhon
tetrachloride, and 34.716 kg of nitrate have been removed from the aquifer.

2.2.3.2 200 East Area

The 200-HP-5 Groundwiter (A interest area addresses groutdwater contaminant plumes
beneath the northern half of the 200 Past Area and adjacent portions oft he suirroundng
600 Area. This (U includes several R(RA units and (ER LA past-practice units in the north
part of the 200 Fast Area and extends north to (able Gap. Iechnettim-99 is the contaminant of

greatest concern in the 20-P-5 Groundwater 01j, h1ecause of its mobility and broad areal
extent. lranium. thotuih more limited in terms of areal distribution. also has been recognized as
an important C PC. ()her contaminants include cxyanide, Sr-90. tritium. 1-129. and nitrate.
Groundwater is monitored in this OUi to define the regional extent of ie-99, uranunim. and other
significant contaminants across the (AlK as well as the local extent of contamination associated
with specific RC RA TSD units in the area.

Hlexen solid wxaste landfills overlie the 200-BP-5 Groundwater (i. Ihese include the 218-1 -2.
218- -2A. 218--4, 218-F-5, 218--SA, 218-18, 218E-9, 21 8-E-10. 218--12A, 218-E-128,
and 21 8-C -9 Burial Grounds.
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Figure 2-6. 200 East and 200 West Area
Groundwater Contamination Plumes.
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The 200-PO- 1 Groundwater OU interest area addresses groundwater contaminant plumes
beneath the southern portion of the 200 East Area and a large triangle-shaped portion of the
Hanford Site extending to the Hanford townsite. Tritium, nitrate, and 1-129 are the contaminants
with the largest plumes in groundwater. Other COPCs in more localized areas include Sr-90
and Tc-99. COPCs also include arsenic, chromium. manganese, vanadium, Co-60., cyanide,
and uranium. Only one solid waste landfill, the 2 18-E- I Burial Ground, overlies the
200-PO-I Groundwater OU. The NRDWL also overlies the 200-PO-I Groundwater OU.
Contaminant plumes underlying the 200 East Area are depicted in Figure 2-6. Additional
information, including a discussion of other contaminants detected in the groundwater, can be
found in DOE/RL-2008-01.

2.2.3.3 Groundwater Flow

Moisture in the vadose zone typically is concentrated along high-contrast bed interfaces, as well
as along finer grained layers. Precipitation and waste-water discharges may migrate downward
along discordant features such as clastic dikes, or spread laterally, sometimes in a stair-step
fashion, along overlapping series of anisotropic. discontinuous strata (Bjornstad et al., 2003,
"Hydrogeology of the Hanford Site Vadose Zone").

Groundwater in the unconfined aquifer flows from areas where the water table is higher (west of
the Hanford Site) to areas where it is lower (toward the Columbia River) (Figure 2-7). In
general, groundwater flows eastward through the 200 Areas Plateau, from the 200 West Area to
the 200 East Area; from there it flows east to southeast through the 600 Area to discharge into the
Columbia River and also north through the Gable Gap and the 600 Area to discharge into the
Columbia River.

Groundwater generally flows from west to east beneath the 200 West Area. Past effluent
discharges at the former U Pond and other liquid-waste-disposal facilities caused a groundwater
mound to form beneath the 200 West Area that significantly affected regional flow patterns in
the past. These discharges largely ceased by the mid- 1990s, but a remnant mound remains.
which is apparent from the shape of the water-table contours passing through the 200 West Area.
Currently., the water-table elevation is - 2 m above the estimated water-table elevation from
before the start of Hanford Site operations. The water table beneath the 200 West Area is locally
perturbed by discharges from the SALDS, as well as by operation of a groundwater
pump-and-treat remediation system at the 200-ZP- 1 Groundwater OU.

Groundwater flow in the central portion of the Hanford Site, encompassing the 200 East Area,
may be affected by the presence of one or more buried flood channels, which trend northwest to
southeast (see Figure 2-3). The water table in this area is very flat because of the high
permeability of the Hanford formation. The hydraulic gradient is approximately I x 10"
(i.e., the top of the water table drops one unit of vertical distance for every 100,000 equivalent
units of horizontal distance). The Hanford formation fills the ancient flood channels (see
Section 2.2.2) and forms the upper portion of the unconfined aquifer. Groundwater flow in this
region is affected significantly by the presence of low permeability sediment of the Ringold
Formation at the water table east and northeast of the 200 East Area, as well as basalt above the
water table. These features generally constitute barriers to groundwater flow.
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Figure 2-7. Hanford Site Water-Table Map for April 2006 (DOE/RL-2008-01).
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The extent of the basalt units above the water table continues to increase slowly because of the
declining water table, resulting in an even greater effect on groundwater flow in this area. In the
past, liquid discharges to the former 216-B-3 Pond (1945 to 1997) created a large water-table
mound and reversed groundwater flow directions. The mound has dissipated, but the water table
beneath the 200 East Area remains -2 m higher than the estimated pre-Hanford Site conditions.
Simulations of equilibrium conditions after site closure suggest that the water table in the
200 East Area will be near its pre-Hanford Site elevation (PNNL- 14753, Groundwater Data
Package/lbr Hanf/rd Assessments).

The flat nature of the water table (i.e., very low hydraulic gradient) in the 200 East Area and
vicinity makes determination of the flow direction difficult. This is because the uncertainty in
the water-level elevation measurements is greater than the actual relief present on the water
table. Therefore, determining the groundwater flow direction based on these data is problematic,
so other evidence is used to infer flow directions. Water enters the 200 East Area and vicinity
from the west and southwest, as well as from beneath the mud units to the east and from the
underlying aquifers where the confining units have been removed or thinned by erosion. The
flow of water divides, with some migrating to the north through Gable Gap and some moving
southeast toward the central part of the Site. The specific location of the groundwater flow
divide currently is not known. It is known that groundwater flows north through Gable Gap,
because the hydraulic gradient is steep enough to be determined using water-level-elevation data
(the gradient averages 1.5 x 10-4 along a north flow direction). Groundwater is known to flow
southeast within the region between the 200 East Area and the Central Landfill, because the
average water-level elevation at the landfill (121.96 in NAVD88, North American Vertical
Datum o /1988, for May 2006) is -0.13 m less than the average elevation in the 200 East Area
(122.09 m NAVD88 for April 2006). This yields a regional hydraulic gradient ranging from
1 x 105 to 2 x 10.

The Hanford Site has a semiarid climate with annual precipitation of-15 cm (6 in.). Estimates
of recharge from precipitation range from 0 to 10 cm/yr (0 to 4 in/yr) and largely are dependent
on soil texture and the type and density of vegetation. Recharge also can be affected by seasonal
variations and associated changes in the amount of precipitation, and recycling of that
precipitation to the atmosphere by evaporation and plant transpiration. Artificial recharge
occurred when effluent such as cooling water and liquid wastes from Hanford Site process
operations were disposed to the ground via ponds, ditches, and cribs. Most sources of artificial
recharge have been halted.

Sections 2.2.3.4 through 2.2.3.5 discuss site-specific groundwater flow.

2.2.3.4 200 West Area Hydrogeology

This section describes the stratigraphy, vadose zone, uppermost aquifer, groundwater flow, and
contaminant plumes beneath the landfills located in the 200 West Area. The sections first
discuss the hydrogeology of the landfills in the northwest, then in the southwest. PNNL-14058,
Prototype Database and User's Guide of Saturated Zone Hydraulic Properties for the Han/brd
Site, compiles estimates of hydraulic properties based on aquifer testing of wells near these
landfills.
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2.2.3.4.1 218-W-1A, 218-W-2A, 218-W-3, 218-W-3A, 218-W-3AE, 218-W-4A, and
218-W-5 Burial Grounds

These landfills are located in the northwestern part of the 200 West Area. The following
summary is from the investigations and groundwater monitoring conducted at the 21 8-W-3A,
218-W-3AE, and 218-W-5 Burial Grounds, also known as LLWMA-3.

Figure 2-8 is a west-east cross section passing through the northern part of the 200 West Area.
LLWMA-3 would be just west of well 299-W6-3 in the cross section. These landfills are
underlain by the Hanford formation, the Cold Creek unit, and the Ringold Formation. The depth
to the water table is -69 to 78 m (-227 to 255 ft) bgs, and the aquifer thickness ranges from
-60 to -73 m (-197 to -240 ft) thick. The unconfined aquifer is entirely within the upper coarse
gravels of the Ringold Formation. The base of the aquifer is the Ringold Formation lower mud,
except where this unit is not present in the northern portions of LLWMA-3; there the aquifer
base is the top of basalt.

The groundwater flow beneath LLWMA-3 is toward the east-northeast, with a calculated
gradient25 of 0.0018 in April 2006. The flow direction is returning to the pre-Hanford Site
conditions and will continue to change until the direction is predominately west to east. The
200-ZP- 1 Groundwater OU pump-and-treat system also may affect groundwater flow directions,
but the total impact is not yet known.

Regional groundwater-contaminant plumes of carbon tetrachloride and nitrate underlie portions
of LLWMA-3 at levels exceeding their drinking water standards. Trichloroethene and
chloroform also are elevated, but do not exceed standards. Radionuclide concentrations are low
or undetectable.

2.2.3.4.2 218-W-1, 218-W-2, 218-W-4B, 218-W-4C, and 218-W-11 Burial Grounds

These landfills are located in the west-central part of the 200 West Area. The following
summary is from the investigations and groundwater monitoring conducted at the 218-W-4B and
218-W-4C Burial Grounds, also known as LLWMA-4.

Figure 2-9 is a west-east cross section passing through the southern part of the 200 West Area.
Well 299-W 18-1 in the cross section represents LLWMA-4. These landfills are underlain by the
Hanford formation, the Cold Creek unit, and the Ringold Formation. The depth to the water
table is -67 to 76 m (-219 to 249 ft) bgs, and the aquifer thickness ranges from -64 to -69 m
(--210 to -226 ft) thick. The unconfined aquifer is entirely within the upper coarse gravels of the
Ringold Formation, and the base of the aquifer is the Ringold Formation lower mud.

25 Gradient, or hydraulic gradient, is essentially the slope of the water table and is calculated between two wells in a
monitoring network as the difference in elevation of the water levels divided by the distance between the wells.
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Figure 2-8. Schematic Hydrogeologic Cross Section Passing West-to-East Beneath the Northern 200 West Area
and Vicinity (PNNL-13858).
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Figure 2-9. Schematic Hydrogeologic Cross Section Passing West-to-East Beneath the Southern 200 West Area
and Vicinity (PNNL-13858).
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The groundwater flow beneath these landfills is generally to the east, with a gradient of
0.004 in July/August 2006. The groundwater flow is affected to a large degree by the
200-ZP-1 Groundwater OU pump-and-treat system, which has extraction wells to the east
and injection wells to the west of these landfills.

Regional contaminant plumes of carbon tetrachloride and nitrate underlie portions of LLWMA-4
at levels exceeding their drinking water standards. Trichloroethene and chloroform also are
elevated, but do not exceed standards. Uranium concentrations are elevated in a well in the
southwest corner of LLWMA-4 (upgradient). In FY 2006. levels remained below the drinking
water standard. All of these contaminants appear to have sources at liquid-waste-disposal sites
in the 200 West Area.

Perched water historically has been documented above the Cold Creek unit at locations in the
200 West Area. While the liquid-waste-disposal facilities were operating, many localized areas
of saturation or near saturation were created in the soil column. One former monitoring well at
the 218-W-4C Burial Ground monitored a perched zone above the Cold Creek unit from 1991 to
1994, when it went dry.

2.2.3.5 200 East Area Hydrogeology

This section describes the stratigraphy, vadose zone, uppermost aquifer, groundwater flow, and
contaminant plumes beneath the landfills located in the 200 East Area. The sections separately
discuss the hydrogeology of three portions of the 200 East Area: northwest, northeast, and
cast-central. PNNL- 14058 compiles estimates of hydraulic properties based on aquifer testing of
wells near these landfills.

2.2.3.5.1 218-E-2A, 218-E-5, 218-E-5A, and 218-E-10 Burial Grounds

These landfills are located in the northwestern corner of the 200 East Area. The following
summary is from the investigations and groundwater monitoring conducted at the
218-E- 10 Burial Ground, also known as LLWMA- 1. Wells 299-E28-26 and 299-E33-29 shown
in Figure 2-10 and 299-E33-34 in Figure 2- 11 represent LLWMA-l.

These sites are underlain by the Hanford formation. The depth to the water table ranges between
71 and 88 m (233 and 289 ft) bgs, and the unconfined aquifer is 2.0 to - 11.6 in (-6.6 to -38 ft)
thick. 'The thin., unconfined aquifer is contained in the sand and gravel of the Hanford formation,
which directly overlies the basalt.

Groundwater flow is believed to be toward the north (DOE'/RL-2008-01), but considerable
uncertainty remains, because differences in water level elevation are within the range of
measurement error.
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Figure 2-10. Schematic Hydrogeologic Cross Section Passing West-to-East Beneath the Northwestern 200 East Area
and Vicinity (PNNL-12261).

Wells 299-E33-29 and 299-E33-43 represent LLWMA-1, and well 299-E34-1 1 represents LLWMA-2.
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Figure 2-11. Schematic Hydrogeologic Cross Section Passing Northwest-to-Southeast Beneath the Northern 200 East Area
and Vicinity (PNNL-1226 1).

Well 299-E33-34 represents LLWMA-1, and well 299-E27-11 represents LLWMA-2.
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Regional contaminant plumes underlie portions of LLWMA- 1. Uranium and Tc-99 exceed their
drinking water standard in the northeast corner of the site. lodine-129 exceeds its standard
beneath the north and east portions of LLWMA-1, and tritium is elevated but below the drinking
water standard. Nitrate also exceeds its drinking water standard and cyanide has exceeded its
drinking water standard in the extreme northeast part of the site. Uranium appears to have
sources from both tank farms and liquid-waste-disposal sites, and all other contaminants appear
to have sources at liquid-waste-disposal sites in the 200 East Area.

2.2.3.5.2 218-E-8, 218-E-12A, and 218-E-12B Burial Grounds

These landfills are located in the northeastern corner of the 200 East Area. The following
summary is from the investigations and groundwater monitoring conducted at the
218-E- 1 2B Burial Ground, also known as LLWMA-2. Wells 299-E34- 11 in Figure 2-10 and
299-E27-1l in Figure 2-11 represent LLWMA-2.

These landfills are underlain by the Hanford formation. The Ringold Formation is absent
beneath the landfills but is present west and east of the 200 East Area (see Figures 2-8 and 2-9).
The depth to the water table is 74 to 69 m (226 to 243 ft) bgs, and the aquifer thickness ranges
from 0 to ~3 m (0 to -]Oft) thick at the 218-E-12B Burial Ground (LLWMA-2). Wells in the
north portion of LLWMA-2 are all dry, and the water table has dropped below the top of the
basalt.

Where present, the unconfined aquifer is contained in the sand and gravel of the Hanford
formation, which directly overlies the basalt.

The groundwater gradient in this part of the 200 East Area is almost flat, making the
determination of groundwater-flow direction difficult. Groundwater appears to flow generally to
the west or southwest. The presence of basalt above the water table in the north portion of
LLWMA-2 restricts groundwater flow.

Regional groundwater-contaminant plumes of 1-129 and nitrate exceed drinking water standards
in wells monitoring LLWMA-2.

2.2.3.5.3 218-C-9 and 218-E-1 Burial Grounds

These landfills are located south of LLWMA-2, where the aquifer is thicker. Interpretations in
this section are primarily from PNNL-12261. Figure 2-12 is a cross-section showing the geology
beneath these sites. Wells 299-E24-8 and 299-E27-1 represent the 218-C-9 Burial Ground and
well 299-E24-7 and approximate the conditions beneath the 218-E-I Burial Ground.

The uppermost aquifer beneath the 2 1 8-C-9 Burial Ground is in the sand and gravel of the
Hanford formation. The base of the aquifer is either a fine-grained portion of Ringold basal
coarse or the basalt surface (see Figure 2-12), at an elevation of ~100 m (305 ft) amsl. Hydraulic
head was ~122 m (400 ft) amsl in March 2007., so the aquifer is -22 m (72 ft) thick. Flow
direction is difficult to determine because of the flat water table. At nearby Waste Management
Area C, flow direction is interpreted to be toward the southwest (DOE/RL-2008-0 I).
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Figure 2-12. Schematic Hydrogeologic Cross Section Passing North-to-South Beneath the Eastern 200 East Area (PNNL-12261).

Well 299-E24-7 represents the 218-E-I Burial Ground. and wells 299-E24-8 and 299-E27-1 represent the 218-C-9 Burial Ground.
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The uppermost aquifer beneath the 218-E- I Burial Ground is in the sand and gravel of the
Hanford formation and perhaps Ringold basal coarse (see Figure 2-12). The base of the aquifer
is inferred to be a fine-grained portion of Ringold basal coarse at an elevation of -88 m (290 ft)
amsl. Hydraulic head is -122 m (400 ft) amsl at this location (DOE/RL-2008-0 I), so the aquifer
is 34 m (112 ft) thick. Flow direction is difficult to determine because of the flat water table. At
the nearby Integrated Disposal Facility, flow direction is interpreted to be toward the east or
southeast (DOE/RL-2008-01).

Regional groundwater-contaminant plumes in the east-central 200 East Area at levels above
drinking water standards include 1-129, tritium, and nitrate.

2.2.3.6 Nonradioactive Dangerous Waste Landfill and Solid Waste Landfill Hydrogeology

The NRDWL and SWL (also called the 600 CL) are located in the central part of the Hanford
Site about 5.5 km (3.4 mi) southeast of the 200 East Area. These landfills are underlain by the
Hanford formation and the Ringold Formation (Figure 2-13). The uppermost-unconfined aquifer
is within the Hanford formation and the upper fines of the Ringold Formation. The base of the
uppermost-unconfined aquifer is a I to 4 in (3 to 13 ft) thick clayey silt layer in the Ringold
Formation upper fines, at an elevation of - I00 in amsl (PNNL-12227, Groundwater Monitoring
Planfr the Nonradioactive Dangerous Waste Land/fill). The depth to the water table is -41 m
(-135 ft) bgs, and the uppermost aquifer is -22 m (72 ft) thick (May 2006 data).

The direction of groundwater flow is difficult to determine from water-table maps because of the
extremely low hydraulic gradient. The best indicators of flow direction are the major plumes of
I-129, nitrate, and tritium that originated from liquid-waste-disposal sites in the 200 Areas.
These plumes flow to the southeast in the vicinity of the landfills. Regional plumes of 1-129.
tritium, and nitrate exceed drinking water standards in wells monitoring these landfills.

2.3 HISTORY OF FACILITIES GENERATING
SOLID WASTE

The sources of wastes (both Hanford Site and offsite operations) that contributed to the inventory
of the landfills varied over time. The following sections provide an overview of the various
process activities that contributed waste to the 200-SW- 1 and 200-SW-2 OU landfills.

2.3.1 200 Areas History

The process history of the 200 Areas facilities changed over time; consequently. the chemical
and radionuclide waste streams produced by the specific facilities changed. Three primary
chemical extraction methods were used to recover plutonium during 45+ years of process
operations:

. The bismuth phosphate batch process at the 22 1 /224-B and -T Plants

. The REDOX continuous solvent-extraction process at the 202-S Plant

. The PUREX continuous solvent-extraction process at the 202-A Plant.
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Figure 2-13. Stratigraphic Column at the Nonradioactive Dangerous Waste Landfill
and Solid Waste Landfill (PNNL-12227).
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All processes were characterized by the initial dissolution of the fuel rod jackets: sodium
hydroxide was used for aluminum-clad fuels and ammonium mtrate/ammonium fluoride was
used for zirconium-clad fuels. The remaining plutonium-bearing uranium fuel rods were
dissolved using concentrated nitric acid.

The chemical extraction of plutonium from the fuel rod solution then proceeded on either a batch
or continuous basis, depending on the plant. Multiple steps usually were required to separate
plutonium from the associated uranium and fission products (Implementation Plan). Fuel
decladding wastes were processed when needed and routed to underground tank storage.
A detailed discussion of the 200 Areas processing operations may be found in the
Implementation Plan (DOE/RL-98-28, Appendix H).

Other processes and operations that occurred in the 200 Areas include the following:

" Cesium/strontium recovery
. Plutonium scavenging
. Uranium recovery process
. Uranium trioxide process
. Z Plant Complex processes
. Decontamination and demolition operations
. Tank farms operations.

About 65 percent (by waste volume) of the waste burials in the 200 Areas trenches in the scope
of this project originated in the 200 Areas (SWITS). Types of solid waste varied greatly and
included the following materials:

. Small contaminated waste items such as filters, rags, small tools, paint cans, rubber
gloves, and clothing

* Contaminated soil and vegetation from cleanups of unplanned releases and contamination
found during routine surveys

* Construction debris such as sheet rock. concrete. and wire

. Laboratory wastes such as glassware, equipment, chemicals, paper, and plastic

. Large contaminated debris, and equipment such as pipes or ducts. tanks, ovens, pumps.
columns, other failed or outdated processing equipment, railway cars, and several
vehicles

. Metals and dry chemicals such as stainless steel, uranium, and lead

. Small amounts of highly radioactive wastes packaged in 3.9 and 18.9 L (I- and 5-gal)
cans (usually from laboratory operations) and stored in caissons

. Small amounts of liquid wastes (usually sealed in drums with stabilizers and/or
absorbents) such as liquid plutonium or tritium solutions.
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2.3.2 100 Areas History

Nine graphite-moderated. light-water-cooled reactors were constructed near the Columbia River
in the Hanford Site 100 Areas over a period of 20 years, commencing in 1943. The reactors
were used to produce plutonium by irradiating metallic uranium fuel elements with neutrons
(luring the fission reaction in the reactor core. The first eight reactors at the Hanford Site,
designated 105-B, -C. -D, -DR, -F, -H, -KW., and -KE, were similar in design, using a
once-through, light-water-cooling system. The ninth reactor. I 05-N, used a closed-loop,
light-water-cooling system. In the late 1960s, in addition to the reactors, a radiobiology facility
in the 100 Areas, the I 08-F Biology Laboratory, sent waste to the 200 West Area that included a
small amount of biological wastes to be buried.

Although 100 Area wastes typically were disposed to trenches and landfills in the 100 Area until
the mid- 1970s, about 10 percent by volume of the waste burials in 200 Areas trenches within the
scope of this project originated in the 100 Area (SWITS). They include fuel spacers and
canisters, ion-exchange columns and modules: dummy slugs; asbestos insulation removed from
pipes: equipment such as ladders, tools, and muffle furnaces; HEPA filters, gloveboxes; boron
and samarium balls; miscellaneous demolition waste such as ductwork, concrete, telephone
poles. and soil; groundwater slurries solidified with absorbents: concrete powder; steel shot;
tanker trailers and rail cars; a cement mixer: lead shielding; and depleted uranium (SWITS).

More detailed histories, including descriptions of facilities and waste sites in the 100 Areas, may
be found in technical baseline reports that were written for the 100-B, I 00-D. I 00-H, I 00-K, and
100-N Areas. The reports (BHI-00 127, 100-H Area Technical Baseline Report;
WHIC-SD-EN-TI-I 8 1, 100-D Area Technical Baseline Report; WHC-SD-EN-TI-220.,
100-B Area Technical Baseline Report; WHC-SD-EN-TI-239, 100-K Area Technical Baseline
Report; and WHC-SD-EN-TI-25 1, 100-N Area Technical Baseline Report) are listed in the
reference section of this RI/FS work plan.

2.3.3 300 Area History

The 300 Area contains facilities, particularly laboratories, that placed solid wastes in
200-SW-2 OU landfills. These facilities include the 308, 309, 324, 325, 326. 327, and
329 Buildings. The missions that these facilities supported varied. A summary of the types of
operations that were ongoing when solid wastes from the 300 Area facilities were sent to waste
sites may be found in DOE /RL-2001-66, Chemical Laboratory Waste Group Operable Units
RI/FS Work Plan, Includes: 200-LW- I and 200-LfW-2 Operable Units. A small amount of
300 Area wastes were disposed to the 200 Areas in the 1940s through 1960s. Radioactive waste
burials were stopped in the 300 Area in 1972; since then, 300 Area wastes have been disposed to
the 200 Areas.

About 10 percent by volume of the waste burials in 200 Areas trenches within the scope of this
project originated in the 300 Area (SWITS). Burials from all time periods include laboratory
wastes such as hot-cell and airlock wastes. laboratory equipment and furnishings such as
cabinets, Plutonium Recycle Test Reactor wastes, ion-exchange columns, HEPA filters, tools
and equipment, depleted uranium, tritium waste, water tower pieces, construction and demolition
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wastes, solidified liquid wastes, contaminated equipment and clothing, and miscellaneous
trash (SWITS).

2.3.4 Offsite Sources

The amount of wastes accepted by the Hanford Site from offsite generators is about 10 percent
by volume of the waste burials in trenches within the scope of this project. These generators
include a variety of government processes and programs. The majority of offsite waste is from
the Navy, FUSRAP, and from other DOE complex sites such as Rocky Flats. Argonne National
Laboratory, and the Fermi National Accelerator Laboratory.

A detailed discussion of offsite wastes, their source, location, volume, type, and history may be
found in WHC-EP-0912, WHC-EP-0845, and WHC-EP-0225.

2.3.5 Other Hanford Site Sources

The amount of waste burials in trenches within the scope of this project from Hanford Site
sources other than those discussed above (100, 200, and 300 Areas and offsite sources) is about
5 percent by volume. These sources include effluent and water-treatment facilities and
miscellaneous structures on the Hanford site. The wastes include dewatered sludge, well
casings, and soil (SWITS).

2.4 OVERVIEW OF SOLID WASTE
OPERATIONS

Hanford Site production processes and support activities used and disposed of a large variety of
chemical and/or radioactively contaminated waste (WIC-SA-2772-FP, HistorT ofSolid Waste
Packaging at the Han/ord Site). When the Hanford Site began operations, each of the
operational areas (100, 200 East, 200 West, and 300 Areas) had its own disposal facilities. With
the exception of the 300 Area, each had landfills within or in the proximity of their perimeter
fence. The 300 Area facilities were as far away as the current location of the Energy Northwest
generating plant and close to the 400 Area.

2.4.1 Transuranic Waste

The U.S. Atomic Energy Commission (AEC, a DOE predecessor agency) initially defined TRU
waste as "wastes with known or detectable contamination of transuranium nuclides." In
March 1970, AEC Immediate Action Directive 0511-2 1, Policy Statement Regarding Solid
Waste Burial, directed AEC sites to segregate TRU waste and place it in retrievable storage that
would allow the waste to be retrieved within 20 years. Before this date, no effort was made to
segregate TRU waste from LLW or to make waste retrievable. The Hanford Site used I nCi/g as
the dividing point between LLW and TRU waste.
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In 1973. the TRU waste segregation limit was established at 10 nCi of transuranic isotopes per
gram. In 1982, the limit was changed to 100 nCi/g. This limit was enacted by Congress in 1992.
Because of the changing definition of TRU waste, and lack of facilities to measure the waste,
wastes generated and stored between 1970 and 1982 could contain less than the current threshold
of 100 nCi'g for defining TRU waste. This waste has been termed "suspect" TRU because some
of this waste will be designated LLW following radiological characterization. Consequently, the
waste was categorized as TRU by waste process knowledge rather than by assay. Also, all
retrievably stored remote-handled waste (drum and box) is considered suspect because the
capability to reliably determine (by assay) the TRU waste content of these containers did not
exist at the Hanford Site or the DOE complex. When the M-091 Milestones were revised in
2003, the term RSW was defined to refer to what was primarily termed "suspect TRU waste." In
this RI/FS work plan, the term RSW is used to be consistent with the current Milestone M-091
definition as follows:

RSW is waste that is or was potentially contaminated with significant concentrations of
transuranic isotopes when it was placed in the 2 18-W-4B, 21 8-W-4C, 2 18-W-3A, and
218-E-12B Burial Ground trenches after May 6. 1970. During the retrieval process,
containers of RSW will be segregated into two categories: contact-handled RSW and
remote-handled RSW. Subsequent analysis and categorization of the RSW pursuant to
RCRA; RCW 70.105, "lazardous Waste Management"; the 4/omic Energy Ac o/ /954
and the WIPP Land Withdrawa/l Act will result in most or all of this waste being
classified as one of the following types of waste: contact-handled LLW, remote-handled
LLW, contact-handled MLLW. remote-handled MLLW, contact-handled TRU,
contact-handled TRUM, remote-handled TRU, or remote-handled TRUM. RSW does
not include waste in containers that have deteriorated to the point that they cannot be
retrieved and stabilized (e.g.. placed in over-packs) in a manner that would allow them to
be transported and designated without posing significant risks to workers, the public, or
the environment. With respect to any such containers, and with respect to any release of
RSW. the decision as to how to move forward will be determined through the cleanup
process set forth in RCRA, RCW 70.105, and/or CERCLA as appropriate. Those
processes may result in additional requirements for the remediation of such wastes.

From 1944 to 1970, waste was not segregated (and is referred to as unsegregated waste in this
RI/FS work plan). Unsegregated radioactive wastes were disposed of through shallow land
burial, including some alpha-contaminated wastes. Records and inventories of waste-disposal
practices from this period are incomplete. The records that exist indicate the general types of
wastes disposed, an estimate of uranium and plutonium inventories, and a very general indication
of some of the types of currently regulated materials that potentially may have been disposed to a
particular site, such as silver, boron, nitrate, uranium, and lead. The disposal site was considered
to be the location for final disposition of solid wastes. Packaging was designed for transport,
with little regard for long-term integrity; early radiological waste, including most early
alpha-contaminated waste, usually was wrapped in burlap or paper or contained in metal,
concrete. or wooden or cardboard boxes. Early industrial wastes with high dose rates such as
process tubes and jumpers often were packaged in concrete boxes or large concrete tombs to
mitigate burial ground handling problems. Some smaller, lower dose rate wastes were
direct-dumped from trucks into trenches with no packaging. Early wastes were more rarely
packaged in 208 L (55-gal) drums or steel boxes and cans, the practice of using durable
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containers rather than cardboard or wooden boxes became more common over time. The use of
cardboard boxes for disposal to the landfills was discontinued in 1984 (WHC-EP-0912).
The waste was considered dry waste and did not contain significant volumes of liquid
(e.g., HW-77274, Burial of Han/Urd Radioactive Wastes). There were numerous alternatives
for disposal of large volumes of liquid (e.g.. cribs, trenches, ditches, underground storage tanks,
reverse wells); therefore, the early landfills were not used for disposal of bulk liquids.
Occasionally, small volumes of bottled, highly contaminated liquids were placed inside a 208 L
(55-gal) drum, and the drum was filled with concrete to provide shielding and to stabilize the
liquid waste (DOE'/RL-96-81).

Before 1965, wastes were covered with -0.6 in (2 ft) of soil. Since 1965 these wastes were
covered with ~1.2 in (4 ft) of soil cover, but by the late I 960s the standard was changed to
-2.4 m (8 ft). After 1967, all alpha-contaminated wastes from the 105-N Reactor and the
300 Area were sent to the 200 Areas for disposal (DOE/RL-96-81). Since the mid-1960s,
increasing attention to reducing potential contamination to groundwater led to a decision to
send all LLW from all Hanford Site facilities for burial within the 200 Areas, 60 to 90 m
(200 to 300 ft) above groundwater. The last 300 Area landfill (the 618-7 Burial Ground) was
closed in 1972. The last 100 Area landfill closed in 1973 (WHC-EP-0912). Figure 2-14 shows
a timeline illustrating the operational periods for the various landfills and processes, as well
as key regulatory milestones.

Since 1970, -37,400 RSW containers have been placed in 20-year retrievable storage at the
Hanford Site. The majority of these waste containers, about 26,200 drums, are stacked
vertically on asphalt pads in earth-covered trenches in the 200 Area LLBGs. Smaller
amounts of TRU waste are in aboveground storage in the Central Waste Complex, a RCRA
TSD unit. In accordance with Milestone M-091-40 of the Tri-Party Agreement, retrieval
of contact-handled RSW in the 200 Area LLBG was required to begin by November 15, 2003.
and be completed in all four burial grounds; i.e., 218-W-4C. 218-E-1 2B. 218-W-3A, and
218-W-4B, by December 31, 2010. Retrieved waste containers determined to be TRU
will be moved to interim storage at the Central Waste Complex or another permitted storage
unit where they enter the TRU Program, which is responsible for processing and
certification of the waste for shipment to the Waste Isolation Pilot Plant for disposal.
It is estimated that approximately 50 percent of the waste will be determined to be MLLW.
This waste will be transported to a permitted TSD unit or to the Environmental Restoration
Disposal Facility to be treated and disposed of in accordance with applicable
regulatory requirements.



DOE/RL-2004-60 REV 0

Figure 2-14. Timeline Illustrating Operations
Periods for Landfills with Key Milestones.
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RSW retrieval from the LLBG has been performed in the past. A pilot retrieval program
conducted in 1993-1994 recovered 23 waste drums and transferred them to the Central Waste

Complex. The purpose of the pilot program was to measure drum corrosion rates and to develop
other information for planning future retrieval operations. In 1996, an additional 306 suspect

TRU waste drums were removed from storage in the LLBG and transferred to the Central Waste
Complex. Additional retrieval campaigns were performed between 1999 and 2001 recovering
I,479 drums and sending them to the Central Waste Complex. The Tri-Party Agreement was
renegotiated on October 13, 2003, accelerating and refocusing retrieval efforts. Now annual

production milestones are established through December 31, 2010, with the expectation that
15,000 m3 will be retrieved from the 200 Area L113G. In November 2003, the Waste Retrieval

Project demonstrated readiness and began retrieval operations pursuant to the new
Milestone M-091 change package requirements. Retrieval operations have been performed
continuously since November 2003.

2.4.2 RCRA Waste

At the time that many of the Hanford Site's wastes were generated. there were no definitions or
regulations governing the final disposition ol chemical constituents. In the early 1980s,
low-level liquid organic waste was banned from land disposal at the Hanford Site landfills
(WHC-EP-0912). Although many of these constituents subsequently have been classified as
hazardous or dangerous wastes by the EPA and Ecology, only waste disposed of after RCRA
regulations went into effect is subject to active management as mixed, hazardous, or dangerous.
Where regulated chemical and radioactive constituents are combined in a waste form, waste
disposed of (after RCRA regulations went into effect) is subject to management as "mixed
waste." Ecology has regulated mixed waste since August 19, 1987, the date that
RCW 70.105.109, "Regulation of Wastes with Radioactive and Hazardous Components,"
went into elfect.

In 1987, the DOE issued the so-called byproduct rule, which clarified its position on the
hazardous components of mixed waste to be regulated by RCRA (10 CFR 962, "Radioactive
Waste, Byproducts Material Final Rule," and 52 FR 15937, "Radioactive Waste, Byproducts

Material Final Rule"). On November 23, 1987, the EPA authorized Ecology to regulate the
hazardous constituents of mixed wastes at the Hanford Site (52 FR 35556, "Final Authorization

of State Hazardous Waste Management Program; Washington").

2.4.3 Historical Disposal Practices and Facilities

Landfills were used at the Hanford Site beginning in 1944. They generally consist of one or
more types of burial trench(es) and/or solid-waste-disposal facilities such as caissons (discussed
below). From 1944 to August 19, 1987 (the effective date of mixed waste regulation), it was
common practice for solid LLW and waste containing components that currently are regulated
under WAC 173-303 to be disposed of in burial trenches in the 200 Areas' landfills. In the
mid- 1 990s, disposal of M LLW took place in the permitted trenches of the LLBG in the 200 West
Area, while LLW (no RCRA component) continued to be disposed of in unpermitted burial
trenches. Retrievable TRU wastes originally were (from 1970) stored in retrievable storage units
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in trenches until 1998, when they began to be sent directly to the Waste Receiving and
Processing Facility for repackaging to be sent to an offsite disposal facility.

Before construction of TSD unit landfills in the 1990s, most of the wastes sent to the 200 Areas'
Landfills were disposed of, or retrievably stored, in trenches. A typical solid waste burial trench
is shown in Figure 2-15. Non-TRU waste (LLW, waste containing components that currently
are regulated under WAC 173-303, nonradioactive waste) typically was disposed in earthen
trenches -4 to 5 m (12 to 16 fi) deep; some TRU trenches are up to 7.6 m (25 ft) deep.

Figure 2-15. Diagram of a Typical Solid Waste Burial Trench.

5.20 m (a)

Backfill 0.5-2 m

3-8 n (a)

(a)Smaller dimensions are for typical "Dry 1.5-5 m (a)
Waste" trench containing cardboard
boxes, barrels, etc. Larger dimensions
are for contaminated "Industrial" solid
waste trench containing failed process
equipment typically in large wooden,
metal or concrete boxes.

Both unlined and lined trenches have been used at the Hanford Site. All RCRA-permitted burial
trenches have liners. The purpose of a liner in a RCRA-permitted landfill is to catch water that
may come into contact with uncovered waste during burial operations. This water is collected
and appropriately treated. Once the landfill is filled and the waste is covered, the liner has no
environmental effect or benefit for the performance of the landfill, and in most cases
disintegrates after a number of years.

The Hanford Site soil, which consists largely of gravel and sand. sloughs off to an angle of
repose of about 45 degrees during excavation. This required the movement of significant
volumes of earth for the preparation and backfilling of waste trenches. The wide top and
relatively narrow bottom of the resulting trench, coupled with the practice of covering all
radioactive wastes by the end of the day when spreadable contamination was present. has
resulted in a low ratio of waste volume to land area (BHI-00 175). Volumes of radioactive buried
waste (200-SW-2 OU) recorded in SWITS, compared with trench volumes, suggest that an
average of 21 percent of the trench volume is waste packages; the remainder is backfill.
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Burial trench locations are marked only by external survey marker monuments every 7.6 m
(25 ft) around the perimeter; markers are about 4.9 m (16 ft) above the trench floor
(WHC-EP-0225).

Records were not kept on the amount and types of radionuclides buried as solid waste in the
early days of the Hanford Site project. BHI-00175 indicates that only a few incomplete records
on waste disposal activities from the I 950s and 1960s still exist. A few handwritten logbook
records have since been found, dating from the early t960s, showing details of some burials in
the 200 West Area. Since the late 1960s, routine reports of radioactive waste disposal in the
100 and 200 Areas have been more complete, including the land area, the volume of waste, the
number of curies of the specific radionuclides., and the coordinates of the burial sites. Studies
have been made that estimate volume and radioactivity of previously unrecorded waste buried in
the 100 and 200 Areas, based on the ratio of the various radionuclides present in the fuel
elements and on other known and deduced waste-generation and -disposal information.
Inventories of plutonium and uranium have been kept in SWITS and its predecessors since the
late 1960s. The 200-SW-2 OU landfill trenches in the scope of this RI/FS work plan are
estimated to contain 366 kg (807 lb) of plutonium in 443,000 mt (580,000 yd 3) of waste. Errors
in accountability procedures suggest that as much as an additional 200 kg (441 lb) of plutonium
may have been disposed of in the 200 Area landfills (RHO-CD- 194, A Study ou/the 234-5
Bui1dinig Inventory Di/Aerence /or the Years 1956 through 1966).

Management practices have changed over the years. as shown in Table 2-1. Since the late 1960s,
the contents of landfills have been tracked on databases. culminating in the current SWITS.

Table 2- 1. Historical Waste Packaging Practices. (2 Pages)

Date Packaging Procedures (Generalized)
Pre-1967 3efore the late 1960s. there were no state or Federal regulations on the packaging of waste for burial at the

Ilanford Site. There were attempts to package waste to minimize personnel exposure and prevent the spread of
uncontained radioactivity to the environmen; however. these were not set guidelines and were done at the
discretion of the generator (WFC -EP-0845).

Waste-packaging practices during the 1940s, 950s, and early 1960s depended primarily onl the size and type of
waste being packaged. Small materials consisting mainly of'dry waste generally were placed in small cardboard
containers, whiich then were placed in larger cardboard cartons for burial. EqUipment generally was buried in
wooden boxes.

1967 Liqu lid waste was accepted when absorbed by an inert abswrhent material Deceased laboratory animals or other
materials attractive as food for wildlife had to be scaled in plastic and packaged in wooden or metal containers that
pre% ented retrieval oft he buried material by wildlife.

I 974 Battelle-Northwest packaged carcasses in a waterproot inner container with sufficient inert absorbent material to
completely absorb the liquid as the carcasses decayed. Additionally, the waste was treated with a material such as
unslaked litme, to suppress gas generation during decay. thus ensuring that the integrity of the approved outer
container was maintained.

1977 Dtamp and wet waste was permitted only when vaporization would not pressurize or corrode the container.
Containers had to withstand the credible internal pressures generated by the waste or be fitted with pressure
modifying devices. Aniial carcasses, since they contained liquid organics, were considered organic liquid waste
land were not accepted.

1980 Liquid organic waste (flashpoint greater than 150 A-) was acceptable for retrievably stored waste if properly
packaged. Liquid organic waste was to be placed unabsorbed into a seal-tight container (preferably 19 to 38 1
[5 to 10 gal]), The inner container was oerpacked into a 208 L (55-gal) drun with a rigid 4 mil poly ethylene
liner. The drum was filled to the top with acceptable absorbent necessary to completely absorb the liquid if the
inner container was breached.
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Table 2-1. Historical Waste Packaging Practices. (2 Pages)

Date Packaging Procedures (Generalized)

1982 To meet specifications, no more than 1.7 1 of organic waste were transferred to a poly-bottle. The poly-bottle was
vented and contained two absorbent pads. The filled poly-bottles were sealed into vented and filtered polyethylene
bags. The bagged poly-bottles then were packaged for 20-year retrievable storage.

1987 A volume of diatornaceous earth was added equaling 4 times the estimated volume of a liquid.

Prcsent For liquid-containing waste where condensate could form in inner plastic packaging (e.g.. bags) subsequent to
packaging, the condensate shall be eliminated to the maximum extent practical by placing sorbents wkithin the inner
plastic packaging (IHNF-584 I). The type and amount of sorbent required shall be in accordance with Appendix F
of HNF-EP-0063. In any case, the arount of liquid may not exceed I percent of the volume of the waste or
0.5 percent of waste processed to a stable form (DOE M 435. 1 -1

Residual liquids in large debris itens shall be sorbed or removed. In cases where it is not practical to remove
suspected liquids and it is impossible to sample to determine if liquids are present, the liquids shall be removed to
the maximum extent possible by draining suspected liquids at low points and placing an adequate amount of
sorbent around each item (HNF-5841 ). In any case, the amount of liquid cannot exceed I percent of the volume of
the vaste (DOF M 435. 1 -1

DOli M 435, 1 - , Radioactive Waste Manageen Manual.
I INF-584 1. Low-Level Burial Grounds Waste Anolvsis Plan.
I INF-E P-0063. lforndin Site Solid Waste ACCePtloe Criteria.

WI C-F P-0845, Solid Waste anagemn Hisorty of the liouord Site.

2.4.3.1 Hanford Site Waste Acceptance Criteria

Before the late 1960s, there were no state or Federal regulations dictating segregation
requirements for packaging waste for burial at the Hanford Site. There were attempts to package
waste to minimize personnel exposure and prevent the spread of uncontained radioactivity to the
environment: however, these were not set guidelines and were done at the discretion of the
generator.

In the late 1960s. the first separate waste acceptance criteria documents (ARH-919.
Specifications and Siandards lor the Disposal o A RI! CO Solid Waste; ARU- 1 83, Specifications

and Slandards /or the Disposal ol/Battelle Northwest Solid Wases) were written for the

200 Area burial grounds. One document was for the 200 Area-generated wastes and one was for

the 300 Area wastes. These documents provided specifications and standards for industrial

wastes, as well as for routine radioactive waste generation. These documents provided

requirements for both radioactive and chemical hazards control with respect to the landfills.

Chemical hazardous control was not at rigorous at that time. Waste generators were required to

segregate their waste according to compatibility and content. During this time, small materials

usually were packaged in fiberboard boxes although drums, boxes, and concrete were used.

Liquid wastes were acceptable only if absorbed by an inert absorbent material, and sealed in

plastic and packaged in wooden or metal containers. Equipment usually was buried in plastic or

boxes when available, or, if determined to be safe, was buried without a protective covering. If it

was determined that the equipment had levels of contamination and/ or radiation dose too high to

bury without confinement, equipment usually was wrapped in plastic and if required was placed

in a burial box for disposal. Equipment also was placed in concrete boxes for disposal.
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In December 1970, a new specifications and standards document, ARH- 1842, Specifications and
Standards/br the Burial ofARHCO Solid Wastes, was released shortly after the AEC directed
the segregation of TRU wastes. This document stated that generators and operators must
segregate and package waste materials containing or suspected of containing plutonium or other
TRU radionuclides for containment and retrievability.

ARI--3032, Specifications and Standardsfbr the Packaging, Storage, and Disposal ofRichland
Operations Solid Waste, which was released in 1974, superseded the earlier document,
ARH- 1842. This document classified wastes into four different segregation groups:
nonradioactive, nonhazardous, combustible wastes; low-level, non-TRU wastes; TRU wastes;
and high-dose-rate wastes. Packages that contained less than 200 c/min of beta/gamma and less
than 500 d/min of alpha contamination were classified as nonradioactive and could be disposed
of in the Central Landfill Facility. Solid wastes containing less than 10 nCi/g of plutonium
and/or other transuranic radionuclides were considered LLW and were further divided into
combustible and noncombustible wastes, which were packaged separately. Solid wastes
containing or suspected of containing greater than 10 nCi/g plutonium and/or other transuranic
radionuclides were considered to be TRU waste. Today, the standard is greater than 100 nCi/g
of plutonium and/or other transuranic radionuclides that are considered to be TRU waste. Failed
equipment and large items contaminated with transuranic radionuclides also were included in
this category.

The five revisions of RHO-MA-222, Han/brd Radioactive Solid Waste Packaging, Storage, and
Disposal Requirements, issued between 1980 to 1988, established new definitions for waste
classes, placed restrictions on waste contents., provided new specifications for container designs,
and included other key elements that directly impacted the waste classification system and
segregation requirements.

2.4.3.1.1 Low-Level Waste

In the I 960s, radioactive wastes that were small in size usually were placed in plastic-lined
cardboard boxes or wrapped in grease-proof paper and placed in cardboard boxes. Large waste
items were wrapped in plastic shrouds. Grossly contaminated MFPs were packaged in
high-integrity containers. The most common method of depositing wastes in trenches during the
I 960s was to place boxes of solid waste directly into the burial trenches. Wood or concrete
boxes that contained bulky or highly contaminated materials usually were dragged from railroad
cars into the trench by bulldozers using long cables. Before 1970, the primary concerns during
burial operations were to ensure confinement of contaminated materials during transport,
minimize exposure to operating personnel, confine radioactive or chemical materials to prevent
releases to the environment, and protect public health.

The packaging of waste materials was designed to maintain safety until the material was securely
buried; once buried, the containers were considered permanently disposed of. Because of the
favorable hydrological conditions, concern was not given to whether the containers remained
intact after burial. Favorable hydrogeological/geochemical conditions include low annual
precipitation, distance to groundwater, recharge rate, ion-exchange capacity of the soil, buffer
capacity, and low organic content of the soil. Until the mid-1970s, there were no requirements
for venting burial containers to allow for the release of built-up pressure. If waste materials were
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known to generate gases, they were placed within containers constructed of a material known to
collapse under the weight of backfilling. Once the integrity of the container was no longer intact,
it was considered vented.

Beginning in 1970, in addition to fiberboard boxes, drums, and metal containers that were used
to containerize waste, iron or galvanized steel drums and boxes constructed of fiberglass
reinforced polyester, plywood, or concrete were used for packaging small waste items.
ARH-CD-353, Design Criteria/br Transuranic Dry Waste Steel and Rein/brced Concrete Burial
Containers, released in 1976, stated that burial containers were provided with vents if there was
a requirement that they be protected against variations in internal pressure. With the initial
release of RHO-MA-222 in 1980, each container was required to be capable of being fitted with
an air or vacuum hose or a gaseous diffusion vent. Wood, steel, and/or concrete boxes continued
to be used for the burial of process equipment during this timeframe. It also was around 1980
when the U.S. Department of Transportation (DOT)-compliant 208 L (55-gal) galvanized drums
were declared to be the required packaging for TRU waste. The nongalvanized drums were used
for non-TRU or LLW shipments.

2.4.3.1.2 TRU Waste

Before the 1970s, there was no separate designation of radioactive waste as TRU waste. Since
1970, TRU waste has been set aside for disposal at WIPP. This section describes how TRU
waste was managed, starting in 1970.

To indicate the segregation of TRU waste from LLW, some facilities used painted drums; for a
period, yellow drums were used to package LLWs, and black drums contained TRU waste. At
the 200 Areas, color coding of drum lids was done to indicate the segregation of hood waste
from room waste. Hood wastes were wastes generated inside processing hoods and were
considered highly contaminated with plutonium. Room wastes were wastes generated from
operations outside the processing hoods and were considered potentially contaminated with
plutonium. Solid wastes were segregated into combustible hood waste, combustible room waste,
and noncombustible room and hood waste. Combustible hood waste was composed of material
such as plastic, rubber, rags, and cardboard. Combustible hood waste was placed in drums with
yellow lids, combustible room waste was stored in drums topped with silver domes, and
noncombustible hood and room waste was collected in drums topped with red domes.

In accordance with DOE Order 5820.2A, Radioactive Waste Management, TRU wastes were
segregated into combustible and noncombustible wastes. At the time that DOE Order 5820.2A
was in effect. the wastes were segregated based on potential future processing requirements.
Drums were used for the smaller TRU items while boxes were used for the larger TRU items or
equipment pieces. Separate storage facilities and burial trenches were designed for TRU waste
storage. Solid TRU waste was packaged, stacked, and stored in trenches with an earth, gravel,
plywood, concrete, or asphalt pad foundation. Drummed items were stored on asphalt pads, in
underground trenches, while hot cell wastes were placed in caissons. Boxed larger items also
were stored primarily in burial trenches. The TRU wastes that were unsuitable for asphalt pad or
caisson storage because of size, chemical composition, security requirements, or surface
radiation were packaged in reinforced wood, concrete, or metal boxes. High-dose-rate solid
wastes were defined as wastes that emitted high levels of beta and gamma radiation. This waste
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typically included failed equipment from the B Plant, tank farm operations, and other activities.
Small high-dose-rate items were transported to the caissons or burial trenches, while large items
or failed equipment were buried in the industrial waste trenches.

In the late 1970s, more specific packaging procedure requirements were introduced. Multiple
containment barriers were required in the packaging of waste. In addition, more concern was
given to void spaces left in waste packages and the increased use of filler materials. As time
passed, the regulations became more focused, and the disposal of waste followed more rigorous
standards.

2.4.3.2 Containment Barriers

Requirements for containment of waste changed with time, in particular with the greater
emphasis and regulation on environmental protection in the late 1980s. A chronological
summary of containment barrier requirements, procedures, and specifications is presented in the
following paragraphs. The procedures and specifications for containment of waste were
applicable site-wide. Although other generator specific procedures for waste containment
existed, the site-wide procedure and specifications represented the required minimum for
containment provisions.

From the beginning of site operations, the Hanford Site emphasized containment of radioactivity
to minimize personnel exposure. Waste containers covered with clean soil in a burial trench
were considered permanently disposed. Most waste containers were single-walled cardboard,
concrete, or wooden boxes. Occasionally, loose material such as soil would be disposed directly
into a trench with no other containment than the trench itself, including the soil backfill placed
on top of the waste. Fiber board and metal drums also were used.

Early standards (e.g., HW-25457, Manual of Radiation Protection Standards) typically stated
that wastes were to be handled with a minimum of exposure to personnel and surroundings. The
goal was to follow packaging, handling, transport, and burial procedures in order to minimize
personnel exposure and prevent the spread of uncontained radioactivity to the environment, as
stated in one of the earliest site waste disposal specifications by the Atlantic Richfield Hanford
Company, which operated the burial grounds from 1967 to 1977 (ARH-183; ARH-919).
According to ARH-183, "Fissionable and small structural material wastes for burial shall be
packaged in types of containers presently used which will contain the contamination and
withstand nonnal transfer and handling without rupture."

Additionally, ARH- 183 specified that metal containers were required for fissile material as well
as for toxic materials. Fissile material waste containers were to be sealed, with no requirements
for relief of potential gas generation. Items such as equipment or structural wastes were to have
loose contamination contained with an organic film.

In the late 1960s, increasing concern for contaminant release from waste burials to groundwater
or the Columbia River led to centralization of disposals in the 200 Areas Plateau, as far above
groundwater and the river as possible within the Hanford Site. The hydrologic conditions on the
Plateau (soil-moisture recharge rates and groundwater movement) were believed to be so benign
that disposal there could be considered permanent. Waste disposal standards and requirements,
including containment barriers, became more detailed and restrictive as well.
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In 1970, ARH- 1842 was prepared. New requirements included the creation of a TRU waste
classification and segregation of TRU wastes from non-TRU, and packaging of TRU wastes to
enable retrieval as a contamination-free, intact container within 20 years. Containers of waste
with contamination easily airborne were to have an inner container such as sheet plastic. Solid
wastes were to be essentially dry; damp wastes were to be packaged in an inner waterproof
container. Also in 1970, letter directives were issued to waste generators banning usage of
wood, cardboard, and fiberboard containers for TRU waste.

A requirement for two barriers for waste packages was imposed by RHO-CD- 138, Containnien
Barrier Criteria, in October 1977. This was intended to prevent airborne releases to the
environment. A variety of barrier types were allowed, from tape sealed boxes to plastic bags to
sealed metal cans. Individual facilities issued specifications and practice guidelines for their own
usage within the site-wide standards such as RHO-CD-138. For example, the Plutonium
Finishing Plant issued ARH-MA-120, Packaging Combustible Wastes.fbr HEDL RADTU,
requiring two polyethylene drum liners inside waste drums.

Chronologically, the next major change in site-wide specifications for solid waste packaging was
documented in ARH-3032, which replaced ARH-1842. A 1978 revision to this document
required venting or other means to prevent containers from breaching, pressurization, or
deformation during storage due to gas generation.

The site-wide requirements document, RHO-MA-222, was prepared in 1980 and added
significant detail to waste package requirements for Hanford onsite disposal. Transuranic waste
packages were required to be retrievable with no loss of containment after 25 years (rather than
20), noncombustible. and were not to be smaller than a 208 L (55-gal) drum or equivalent size
container. Steel containers were to be 16 gauge or thicker and painted or galvanized; all
DOT 17C drums were to be galvanized. Non-TRU waste containers were to be designed to
withstand 3.7 n (12 ft) of stacking of similar containers and soil overburden, were required to be
fire retardant (with the exception of fiberboard boxes and plastic wrap), and were to incorporate
at least two containment barriers. Exceptions to double containment included low activity
wastes, containers meeting DOT drop test and penetration test criteria, and large containers on
case-by-case bases. Wastes with properties that increased the potential hazards during handling
or burial were given the following additional requirements by RHO-MA-222.

. Radioactive animal waste packages were to consist of a 208 L (55-gal) drum lined with a
4 mil minimum polyethylene liner be treated with slaked lime and were required to
contain an absorbent material.

. Waste packages for organic liquids or potential for gas generation must withstand the
maximum anticipated pressure during storage or be fitted with devices to lower the
internal pressure or allow for venting of the package.

. Unabsorbed organic liquids were to be placed into a leak-tight 18.9 or 37.9 L (5- or
1 0-gal) sealed container, placed in a galvanized drum lined with a 90 mil polyethylene
liner, and the package filled with absorbent material (enough to absorb at least twice the
amount of liquid present).

2-64



DOE/RL-2004-60 REV 0

. Tritiated waste of less than 20 mCi/ft was to be packaged in steel or concrete containers;
if greater than 20 mCi/ft-, the waste must be sealed in a leak-tight container and then
placed in a polyethylene or asphalt-lined container (waste packages with greater than
500 Ci of tritiated waste was required to be surrounded by two layers of asphalt).

- All mixed waste packages had to permanently contain the most hazardous waste
component.

. Class B poisons were to be packaged inside at least two containment barriers for
transportation and immobilized in concrete for burial.

* Asbestos-contaminated wastes were to be packaged within at least one layer of 5 mil or
thicker polyethylene.

Further revisions of RHO-MA-222 added a requirement for retrievably stored LLW to be
packaged in DOT 17C drums, either galvanized or aluminized, as well as a requirement for
venting of any LLW with the potential to pressurize the waste package. Mixed waste
requirements became more detailed with stored mixed waste containers to be DOT 17C
galvanized or aluminized steel, with high strength plastic containers with a greater than 25-year
predicted life also acceptable. The inner barrier of the mixed waste double containment was to
be a sealed 4 mil or heavier plastic liner or a 90-mil polyethylene drum liner.

In 1988, the successor document for R HO-MA-222 (WHC-EP-0063, Hanfrd Radioactive Solid
W asic Packaging, Storage, and Disposal Requirements) was released. Requirements additions
or modifications were as follows:

. Banned wood or cardboard containers for packaging TRU waste

. Banned cardboard or fiberboard boxes for LLW (with exceptions of those meeting
DOT/DOE requirements and containing stabilized waste, or waste to be compacted)

. Required triple containment for contaminated mercury.

In 1991, WHC-EP-0063, Revision 3 specified the standard waste box (a steel DOT container
-94 by 180 by 138 cm) as the only waste container other than the DOT 1 7C drum that would be
acceptable for packaging TRU waste certified for disposal at the Waste Isolation Pilot Plant.

The use of drag-off boxes for LLW disposal was prohibited in WHC-EP-0063, Revision 3. That
revision also specified that the internal containment for mixed waste was to be a 10 mil
nylon reinforced polyethylene fabric, sealed by horsetailing. (Hlorsetailing refers to twisting the
ends of the liner and tying them to form a seal.)

In 1993, WHC-EP-0063, Revision 4 imposed detailed requirements for LLW of
Category I and 3 activity density. Category 3 waste was required to be in a stabilized fonn or
packaged in high-integrity containers meeting U.S. Nuclear Regulatory Commission and
Hanford Site requirements. A specific high-integrity container material was not required, but a
Hanford Site performance based specification (HS-VP-0036, High Integriry Container,
300 Year) had to be met.
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Containment barrier requirements have remained stable in subsequent revisions to
WHC-EP-0063, now HNF-EP-0063, Han/b rd Site Solid Waste Acceptance Criteria, Revision 14.

2.4.3.3 Filler Materials

Filler materials became an important consideration when waste package void space became a
focal point of waste management at the Hanford Site. The addition of nonradioactive materials
to fill voids was attractive to improve heat transfer, immobilize radionuclides, reduce gas volume
accumulation, increase physical support, and minimize trench overburden subsidence upon waste
package collapse.

In 1984, Revision 2 to RHO-MA-222 stated that in order to prevent subsidence in Hanford Site
burial grounds., interior void spaces within waste packages of LLW must be minimized. To best
accomplish this, a container suited by size and shape to the waste shall be used. After packages
have been loaded with waste, all interior void spaces must be packed with suitable inert and
stable fillers. However, no quantitative void volume minimum was given. In addition,
exceptions to void filler requirements were cited in this document. These exceptions included
the following:

. Waste to be compacted

. Waste expected to collapse during backfilling

. Instances where void-filling activities would be detrimental to personnel exposure or
contamination

. Packages with insignificant effect of void space collapse

. Other verifiable exceptions.

Interior void space requirements were restricted to 20 percent or less in the 1985 revision to
RHO-MA-222, and only inert tiller materials were to be used. Exceptions to void space
requirements included HEPA filters, packages with void space less than 0.042 m' (1.5 ftp),
heavy-walled pressure vessels, and concrete burial boxes with design lives of greater than
300 years. Mixed waste packages accepted for storage were exempt from void space filler
requirements.

Although no \,oid space provisions were imposed for TRU waste, the Revision 0 version of
WHC-EP-0063 stated that bulky or heavy items were to be blocked inside the container to
prevent shifting.

In 1990. WHC-EP-0063, Revision 2 restricted void space to 10 percent or less in waste packages
destined for disposal. The following materials were listed as approved void space fillers for
waste packages.

. Diatomaceous earth

. Soil, sand, lava rock

. Tightly packed cellulose matter

. Clay
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. Concrete, cement, grout

. Gravel

. Other approved materials

. Pyrofoam (added in 1993 in WHC-EP-0063, Revision 3).

Beginning with Revision 9 of WHC-EP-0063, filler material lists have not been included in
WHC-EP-0063. Waste generator specifications for filler materials are approved by the Hanford
Site, and the generator has the responsibility to meet those specifications.

2.4.3.4 Specific Waste Packaging Practices

With an increased knowledge about certain types of waste, new, more specific packaging
practices were developed for these waste types. The guidelines for waste packaging have
changed throughout time. Table 2-1 summarizes the changes in packaging since 1967.

2.4.3.4.1 Process Equipment

Process equipment consisted of equipment used by several of the large plants at the Hanford Site.
Disposal of the equipment proved problematic. Because of the large size and odd shape of the
majority of the process equipment, special measures had to be taken for burial. In the early
years, the equipment was buried in wooden boxes. Sometimes a wooden box could not be
provided, and the equipment was buried with no protective covering. When it was determined
that the equipment was too hazardous to bury without confinement, the equipment was wrapped
in plastic before it was buried.

In addition, large pieces of process equipment were cut into smaller sections and packaged
before it was buried. Following are different packaging techniques for process equipment.

. Failed process equipment generally was originally packaged in large wooden boxes.
Later it was generally packaged in concrete boxes; however, large wooden boxes also
were used. Process equipment from the PUREX Plant that was too large to bury was
stored in special railroad tunnels adjoining the plant.

. Metal containers were used to bury failed equipment from various facilities including the
PUREX Plant and the Plutonium Finishing Plant. Some items of failed equipment, such
as 12 to 15 n (39- to 49-ft) long pumps used to transfer wastes from underground storage
tanks, were flushed and packaged in plastic before they were buried.

" Large radioactive waste items from all of the canyon buildings were packaged in drag-off
burial boxes that usually were made of precast, reinforced-concrete slabs with a concrete
slab lid held in place by its own weight. A steel liner box sometimes was inserted,
depending on the waste being packaged. Box configurations varied depending on the
waste being packaged, but the most commonly used size had a void volume of 50 m3 .
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. Old glove boxes were packaged in intact burial boxes or other packages. For a brief
period, they were sent to the 231-Z Facility to be cut up into smaller pieces. The pieces
then were packaged in steel culverts, steel boxes, and plywood boxes, and some of the
smaller pieces were placed in 208 L (55-gal) drums.

. A large number of fiberglass-reinforced polyester boxes also were used for packaging
gloveboxes and other equipment.

2.4.3.4.2 Class B Poisons

Class B poisons were a main focus of disposal because of the effects the poisons had on the
environment and personnel safety. Solid waste containing Class B poisons was packaged in
double containment. Small quantities were placed in small containers, which then were placed in
storage or disposal containers, and the small containers were fixed or surrounded by concrete on
all sides. In 1980, it was deternined that packaging for larger quantities would be approved on a
case-by-case basis. In the mid-1980s, mercury (a specific Class B poison) was confined in a
concrete culvert, and the culvert then was placed in a drum. It was common to fill the space
around the culverts with bagged poly-bottles and other items. In 1992, Pacific Northwest
Laboratory packaged liquid metallic mercury in a polyethylene or glass container with a
screw-type lid.

2.4.3.4.3 Sodium and Alkali Metals

Before 1977, there were no documented packaging requirements for sodium and alkali metals.
Beginning in 1977, special approval was required of any waste package containing sodium or
other alkali metal. Unreacted alkali metal in solid waste was not accepted for disposal. The
shipper had to specify quantities, concentrations, and contamination levels of each alkali metal to
ensure that the appropriate methods of handling, storage, and/or disposal were used. The
requirements established in 1977 for sodium and alkali metals are being observed today.

2.4.3.4.4 Oxidizing and Corrosive Materials

Oxidizing and corrosive materials are of special interest, because they break down the integrity
of the container in which they are packaged. In addition, during the breakdown of the
containers, gases are generated. It was not until the late 1960s that oxidizing material was
prohibited from being packaged with combustible wastes or in combustible containers. Rags
used to clean up oxidizing materials had to be well rinsed to remove all oxidizing materials
before they were discarded. Beginning in 1984, wastes containing corrosives were to be treated
to eliminate their corrosive properties and to form a chemically stable compound, or they were
packaged such that the storage container was not exposed to the corrosive agent during its

25-year design life. To enhance the corrosive protection, the interior and exterior of the waste
containers were galvanized or painted with a two-component epoxy-polyamide paint system or
functionally equivalent paint.

2.4.3.4.5 Tritiated Waste

Beginning in the early 1980s, procedures were introduced for packaging tritium wastes.
Tritiated waste, including tritium oxide in liquid form, was to be packaged in steel or concrete
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containers. Waste containing tritium or tritium oxide was absorbed on silica gel, packaged in
leak-tight 3.8 L (1-gal) metal cans, surrounded by asphalt, and packaged in 208 L (55-gal)
drums. Waste packages with heat output greater than 3.53 Wm 3 required a special thermal
analysis to determine whether special separation distances were required for the waste in the
landfill trench. In 1993. the tritium waste was defined as waste containing greater than 20 mCi
of tritium/m 3 of waste and its disposal requirements changed as follows.

Tritiated waste with greater than 100 Ci tritium/m 3 in either absorbed liquids or solids
was to be sealed in one layer of 4-mil (nominal) or thicker polyethylene and disposed of
in a steel or concrete package. Containment systems for tritiated waste with greater than
or equal to 100 Ci tritium/m3 were to be documented in the storage/disposal approval
record.

2.4.4 Caissons

Caissons typically were designed to receive remote-handled high-dose-rate and TRU wastes.
However, in practice, many items in the caissons have relatively low dose rates; -750 of the
1,000 or so items in the non-TRU caissons have dose rates of less than 200 rnrem /h (SWITS).
Several types of caissons historically were used in the 200 Areas at the Hanford Site.

. Alpha and MFP caissons received wastes that were transported to the caisson in a
truck-mounted cask that was shielded. The waste generally was packaged in 19 L (5-gal)
paint cans. Caissons consisted of concrete/steel chambers set below ground surface. with
an associated off-set steel riser pipe through which waste packages were dropped into the
caisson. Caissons typically are ventilated to reduce exposures to the personnel depositing
the waste packages. The off-set steel riser pipes also provided protection from direct
radiation exposure from the waste below.

. A type of caisson called a vertical pipe unit was configured in one of two ways: as a
14.6 m (48-ft) below grade, 76 cm (2.5-ft) diameter vertical steel casing (e.g., those in the
218-W-4A Burial Ground, near the end of Trench 18) or by welding together two to five
open ended 208 L (55-gal) drums end-to-end and setting them vertically in the ground
(e.g., those in the 21 8-W-4A Burial Ground, Trench 16) (BHI-00 175).

2.4.4.1 Vertical Pipe Units in the 218-W-4A Burial Ground

The 218-W-4A Burial Ground contains 2 1 miscellaneous dry waste trenches oriented east to
west and 6 or 8 vertical pipe units or caissons. The vertical pipe units were installed near the east
end of Trench 16 and consist of two to five 208 L (55-gal) drums welded together with the lids
and bottoms removed. They were placed 4.6 in (15 ft) bgs. Figure 2-16 depicts a typical vertical
pipe unit configuration. Two deeper caissons may be located between Trenches 17, 18, and 19
(RHO-CD-673).

2-69



DOE/RL-2004-60 REV 0

Figure 2-16. Diagram of Vertical Pipe Unit.
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2.4.4.2 Caissons in the 218-W-4B Burial Ground

The caissons in the 2 1 8-W-4B Burial Ground were used for the disposal of alpha- and
MFP-containing waste. These caissons are further detailed in the following paragraphs. This
information is judged (RI 10-65463-80-1 26) to be the most accurate at the current time, based on
the available information.

Six general caissons (also called dry waste or MFP caissons), 218-W-4B-C I through
218-W-4B-C6 in the 218-W-4B Burial Ground, which contains LLW, were filled from
1968 to 1979. Dry waste or MFP-type caissons are 2.4 m (8 ft) in diameter and 3.1 m
( 10 ft) high. According to WIDS, two of these caissons were constructed the same way
as the alpha caissons. but with corrugated metal instead of steel and concrete. The last
shipment of caisson waste to the 2 18-W-4B Burial Ground was deposited into MFP
Caisson #6 in 1990 (Figure 2-17).
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Figure 2-17. Diagram of Caisson with Blower.
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Caissons 218-W-4B-CA I through 218-W-4B-CA5 (also called alpha caissons) were
planned for TRU waste. From 1970 to 1988, retrievably stored TRU waste was placed in
four of the five caissons. The caissons have been isolated; one caisson (Alpha #5) never
has been used. The five alpha caissons are -2.7 to 3 in (8.75- to 10-ft) diameter, 3 m
(10-ft) high concrete and steel-covered vaults with steel lifting lugs and a 0.9 m (3-ft)
diameter access chute. The alpha caissons weigh -11,800 kg (26,000 lb) (Figure 2-18).

. One caisson, 218-W-4B-CUI, is referred to in the literature as a United Nuclear
Industries (UNI) below-grade silo-type caisson, used for high-activity N Reactor LLW.
The UNI silo-type caisson is 3 m (10 ft) in diameter and 9.2 m (30 ft) tall with corrugated
pipe containers placed on a concrete foundation with a top concrete shielding slab. The
caisson has a 1.1 in (3.5-ft) diameter access chute. Waste is placed beneath a concrete
slab 4.6 m (15 ft) below grade. The chute of this caisson was plugged shortly after it
began receiving waste. The caisson was taken out of service after the plugging event
occurred, and contains only two waste packages (SWITS; WHC-EP-0912) (not pictured).
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Figure 2-18. Diagram of Caisson.
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All three caisson types in the 218-W-4B Burial Ground are equipped with air-filter systems
(Figures 2-17, 2-18, and the UNL caisson, which is not pictured).

Starting from the southeast corner of the landfill, the caissons in order are: 218-W-4B-C,
218-W-4B-C2, 218-W-4B-CU 1, 218-W-413-C6, 218-W-4B-CA3, 218-W-4B-C5, 218-W-4B-C3,
218-W-4B-CA4, 218-W-4B-CA2, 218-W-4B-CA5, 218-W-4B-CA4, and 218-W-4B-CA 1
(DOE/EIS-0286F). Although sources conflict on the placement of the caissons, this order is
based on the literature consensus. No additional waste placement is planned for any of these
caissons.

2.4.5 Drag-Off Boxes

Drag-off boxes were used from the earliest days at the Hanford Site. The first boxes were made
of wood, placed in the trench., and covered with soil. Drag-off disposals were performed in
landfills located next to railroad tracks. A cable was connected to a drag-off box at the location
where the waste was generated and stretched along spacer railcars., which were used to keep the
train crew at a safe distance from the radioactive box. When the train reached the burial site, a
tractor in the landfill dragged the box to the end of a trench.
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The early wooden boxes often collapsed after disposal. In cases where a large radiation field
was present, this occurrence could overexpose workers. Some drag-off boxes failed while they
were being pulled to the end of the trench, also potentially overexposing workers. The boxes
were redesigned and eventually upgraded to the concrete burial box that became standard
(WHC-EP-0912). The concrete boxes were not designed for retrieval, but were intended to be
the final repository for the waste (WHC-EP-0645, Per/brmance Assessment/or the Disposal of
Low-Level Waste in the 200 WI est Area Burial Grounds).

2.4.6 Liquid Wastes

For the 200-SW-2 OU landfills, a review ofl historical records (WIDS, SWITS) has shown that
bulk disposal of liquid waste was not a significant contributor to the waste loading at sites
receiving LLW (see also H4W-77274). Most landfills do not have detailed records. However, a
Rockwell Hanford Operations internal letter (RHO-65462-80-035) documents disposal activities
over a 3-year period (1968-1970) at the 218-W-4B Burial Ground. including the disposal of
minimal volumes of liquid wastes in drums.

The liquid waste consisted mostly of the following:

- Tritium contained in metal cylinders
. Lithium co-product (tritium) target elements
. Plutonium liquids in cartons.

A total volume of about 6 m3 (including the solid material associated with the liquids) was
recorded. In all known cases, the volumes of liquid historically were small, because until 1973
bulk liquids could be disposed more conveniently to cribs, trenches, and underground
storage tanks.

2.4.6.1 Disposal of Liquid Organic Waste in Landfills

Nearly all contaminated liquids from Ilanford Site processing facilities have been routed to
ponds, cribs, ditches, underground storage tanks, and (in more recent times) to onsite liquid
effluent treatment facilities. Historical landfill records reviewed to date (including SWITS, site
drawings. and other documents) indicate that only a very small fraction of contaminated liquids.
including some organic liquids. may have been packaged and disposed of in some 200 Areas
landfills or specific trenches.

Because landfills were intended for solid-waste disposal, liquids disposed to landfills were
contained and typically packaged with absorbents to immobilize liquids. Liquid wastes normally
were directed to liquid-waste-disposal facilities, not landfills.

Existing records associated with potential disposal of liquids in landfills are complex and unique
to each landfill. Evaluation of these records is complicated by several factors. For instance.
records for wastes disposed of from 1944-1960 do not exist for all portions of the landfills that
were active during that period. It is therefore impossible to determine with confidence if liquids
have been disposed of in those landfills. However, certain field logbooks from the 1940s to the
I 960s indicate the possible inclusion of liquids. In addition, SWITS includes data fields for
solid/liquid waste, but the descriptions of chemical constituents were not entered in all cases.
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Also, while some of the engineering drawings for the landfills also identify portions of some
trenches as "low-level waste and mixed waste with liquid" or as "transuranic and mixed waste
with liquid," details on the chemical makeup of the buried liquids typically are not provided in
the historical records.

Nevertheless, the strategy for identifying and locating liquid organics is through the literature
sources, and to use the available resources to narrow the general category of "liquids" down to
liquid organics if possible.

Although it is currently unknown whether the landfills have received any significant volumes of
liquid organic waste, it generally is understood that when organic liquids are discharged into the
unsaturated zone, they will partition between the liquid and vapor state. Even if the soil absorbs
all of the discharged liquid before it reaches the water table, the vapors may migrate through the
vadose zone. If a migrating plume exists, it will continue to stay in vapor-liquid equilibrium, and
the vadose zone above the plume will contain vapor. In addition, as the water table rises and
falls, the organic liquids may be sorbed by the soil in a zone representing the annual cycle of the
water table rise and fall. The residual saturation in this zone also will contribute soil-vapors.

A regional carbon tetrachloride plume exists from nearby crib operations and may have possible
implications on soil-vapor in nearby landfills. Sampling beneath trenches during Phase II
characterization activities may help to differentiate between this regional plume and any
soil-vapors potentially originating from the landfills.

2.4.7 History of Container-Venting Practices

Before 1976, there were no requirements for venting burial containers to allow for the release of
built-up pressure. By 1976, vents were required on burial containers to protect against internal
pressure buildup that could cause the container to breach. Such vents would be discharged
through HEPA filters. By 1979, vent clips were installed in all onsite drums. The vent openings
functioned as a positive seal when not in use. Offsite drums equipped with similar vent clips
were received beginning in 1980. By 1983, limits on waste pressurization had been established:
containers that could become pressurized to more than 48 kPa (7 lb/in2 gage) within 25 years
required venting through a H EPA filter; other wastes could be vented by a special filter, vent
clips, or gaskets (WHC-EP-0845).

Specific mitigating measures for control of hydrogen from radiolytic decomposition or from
biological decomposition also are outlined in HNF-EP-0063. This document includes suggested
use of palladium or platinum catalyst packs to control hydrogen in containers with the potential
for radiolysis., or addition of slaked lime to containers holding readily biodegradable organic
materials (e.g., animal waste, vegetation). A list of approved venting devices is provided in
Appendix H of HINF-EP-0063. This document also states that vent clips are no longer an
acceptable form of container venting.
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2.4.8 High-Radiation Dose Rate Waste

The term "high-radiation dose rate" has been defined consistently by the DOE and its
predecessor agencies, the Energy Research and Development Administration and the AEC, and
its sister agency, the U.S. Nuclear Regulatory Agency, since 1957. As currently stated
(10 CFR 835.2[a], "Occupational Radiation Protection," "Definitions"), "High radiation area
means any area, accessible to individuals, in which radiation levels could result in an individual
receiving a deep dose equivalent in excess of 0. 1 rem (0.001 sievert) in I hour at 30 centimeters
from the radiation source or from any surface that the radiation penetrates."

Over time, the LLBG and past-practice units have accepted high radiation dose rate items. Of
the -- 117,000 non-TRU waste records (covering 1944 to the present) available for the
25 radioactive landfills covered by this RI/FS work plan, about 7,500 records (approximately
6 percent) indicate waste with a dose rate greater than 100 mrem/h at burial. The
waste-acceptance criteria have varied over time but in general have been defined as follows
(WHC-EP-0845).

. Before 1980, dry waste landfills generally were restricted from receiving waste with
surface dose rates over 100 mremr/h. However, packages were evaluated on an individual
basis, depending on container integrity and method of handling, and some surface dose
rates are considerably higher. Industrial waste landfills typically received waste with
surface (lose rates over 100 mrem/h.

. Since 1980. limits for surface dose rates of non-TRU contact-handled waste in the
landfills varied from 200 to 500 mremih (the limit varied over time and was dependent on
the container type and size).

. Since 1980, limits for surface dose rates of non-TRU remote-handled waste in the
landfills varied from 3.000 to 5,000 mrem/h (the limit was dependent on the transport
vehicle).

Current waste acceptance criteria (HNF-EP-0063) for the LLBG state that containers with dose
rates less than or equal to 200 mrem/h at contact and less than 100 mrem/h at 0.3 m (1 ft) are
acceptable at the LLBG. Contact-handled containers (see definitions below) exceeding these
limits require container-speci fic review and approval.

Remote-handled waste is acceptable at the LLBG if approved through both a waste stream
profile sheet and a container-specific shipment. Remote-handled waste must meet the applicable
dose rate restrictions of the DOT or an approved package-specific safety document for transport.
Remote-handled waste must be configured for unloading such that personnel exposures are
maintained ALARA. The definitions for contact- and remote-handled waste from HNF-EP-0063
are as follows.

. Conlact-handled wasle. packaged waste whose external surface dose rate does not
exceed 200 mrem/h, except that packages larger than 208 L (55 gal) could have a marked
point on the bottom or side with a surface dose rate up to 1,000 mrem/h.
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. Remote-handled waste. Packaged waste whose external surface dose rate exceeds the
limits for contact-handled waste.

2.4.9 Current Disposal Practices

In 1987, the State of Washington, through WAC 173-303, began enforcing the EPA's hazardous
waste program for mixed waste at the Hanford Site. Before this time, some burial records
contained information on some nonradiological constituents, but these records are incomplete.
Records after 1987 included a list of regulated constituents; the record quality steadily improved
from 1987 to the present so that recently (from the mid-I 990s onward) the records included
inventories (amounts) of these constituents as well as other (nonregulated) constituents and more
complete descriptions of the waste burials.

No landfill trenches within the scope of the 200-SW-2 OU Project are currently accepting waste
for disposal. However, three trenches within two 200-SW-2 OU landfills currently are available
to receive waste for disposal. These three trenches are out of scope for this RI/FS work plan.
because they will continue to receive waste for a period of time extending beyond the RI/FS
process. RL operates the MLLW disposal trenches as RCRA Subtitle C land-disposal units.
These two trenches (Trench 3 1 and Trench 34) are located at the southern end of the
218-W-5 Burial Ground in the 200 West Area and are permitted for both storage and disposal
activities. Permitted in-trench treatment activities for Trenches 3 1 and 34 also are being
considered. These trenches are constructed with double liners and a leachate-collection system.
In September 1999, storage ended and disposal began of MLLW (predominantly
macroencapsulated debris) in Trench 34. constituting the first disposal of Hanford Site-generated
MLLW at the Site (McDonald et al., 2001, "Hanford Site Mixed Waste Disposal").

In addition. RL operates Trench 94, an MLLW disposal trench, vhich accepts defueled
U.S. Navy vessel reactor compartments. The trench is located at the northeastern end of the
218-E-1 2B Burial Ground in the 200 East Area. Trench 94 is part of a TSD unit landfill and is
out of the scope of this RI/FS work plan, because the trench will continue to accept waste beyond
the timetrame (2024) that the Tri-Party Agreement specifies for remediation of the
200-SW-2 OU.
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3.0 INITIAL EVALUATION OF LANDFILLS

The purpose of this chapter is to present a summary of existing knowledge and the results of
previous characterization activities at the landfills in the 200-SW-I and 200-SW-2 OUs and to
provide an understanding of conditions at the landfills. The contaminant inventories, waste
volumes, and current understanding of the distribution of contamination are discussed for each of
the past-practice and TSD unit landfills.

3.1 KNOWN AND SUSPECTED
CONTAMINATION

As discussed in Chapter 2.0, landfills in these OUs received solid waste (bulk quantities of trash,
construction debris, soiled clothing, failed equipment, and laboratory and process waste) placed
in designated burial trenches and covered with soil. Wastes in burial trenches were either placed
directly in the landfills or packaged in cardboard, wooden, or fiber-reinforced polyester boxes,
steel drums, concrete burial vaults, or other containers. Some wastes were contaminated with
radionuclides, organics, and/or inorganic chemicals from various facilities, mainly from the
Hanford Site 200 Areas. Relatively small amounts of wastes from the 100 and 300 Areas and
from offsite sources also were placed in some of the landfills, particularly the LLBG TSD unit.
The estimated inventory of the main radionuclides and chemicals that were disposed in the
200-SW-I and 200-SW-2 OU landfills was obtained primarily from the following sources:

* Hanford Environmental In/brmation System (H El S) database

. SWITS database

. WIDS database

* ARH-2762, Input and Decayed Values of Radioactive Solid Wastes Buried in the
200 Areas Through 1971

* BH1-0 I 115, Evaluation of/he Soil-Gas Survey at the Nonradioactive Dangerous Waste
Land/ill

" DOE//RL-96-8 t, Waste Site Grouping fr 200 Areas Soil Investigations

" RHO-CD-78, Assessment of Hanford Burial Grounds and Interin TRU Storage

" RHO-CD-673, Handbook 200 Areas Waste Sites

" WHC-EP-0125-1, Suinniary of Radioactive Solid Waste Received in the 200 Areas
During Calendar Year 1988

" WHC-EP-0912, The History ofthe 200 Area Burial Ground Facilities.

The following sections provide an overview of the potential contaminants.
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3.1.1 Nonradioactive Landfills - 200-SW-1 Operable
Unit

Only two landfills remain in this OU, the SWL and the NRDWL. These landfills received
nonradioactive waste. Waste disposal practices having the potential for contamination at these
sites are summarized in the following paragraphs.

The SWL, which was active until 1996, has an estimated inventory of~400,456 m3

(523,777 yd 3 ) of solid waste, and an additional -11,000 m3 (14,387 yd3) of asbestos waste. In
addition, up to 4,641,200 L (1,226,075 gal) of sewage, including an estimated 380,000 L
(100,000 gal) of wastewater from I100 Area vehicle maintenance catch tanks, were disposed to
the liquid waste trenches.

The NRDWL is adjacent to the SWL and received primarily dangerous waste materials from
laboratories and asbestos. The NRDWL received -141,000 kg (310,851 lb) of waste. Records
indicate that the site received liquid wastes packed in 208 L (55-gal) drums and laboratory packs
filled with absorbents.

3.1.2 Radioactive Landfills - 200-SW-2 Operable Unit

Sources of information on contaminant inventory vary widely among the different landfills. The
number of available reference sources containing inventory information, and the amount and
type of information in each source, vary. Since 2004, an ongoing attempt is being made to
reconcile and combine sources of information to obtain data that is based on the best knowledge
available.

Computer inventory records of waste were not maintained before 1968. Handwritten logbook
records exist for some sites for the early I 960s. Other data on early burials exist in various
documents, many of them unpublished. Burial data, particularly hand written and early
computer records, often contained only limited information on waste descriptions and
contaminants. Later burial records tended to contain more detailed information. Of the
-147,000 burial records that are within the scope of this project, nearly 100 percent contain
estimated or known plutonium and uranium inventories, 42 percent contain a list of other
radiological contaminants, 43 percent contain a general description of the waste components
(e.g., plastic, wood., paper), and 36 percent contain a detailed description of the waste (such as
"failed dissolver from REDOX" or "drums of depleted uranium"). In addition, approximately
12 percent of the in-scope individual records list nonradiological contaminants that currently are,
or once were, regulated. One reason for this smaller percentage is that most waste packages with
good records do not contain regulated constituents. Additionally, although a variety of chemical
wastes may have been disposed to these landfills, chemical inventories were not consistently
maintained until the mid-1980s.

Before 1970, wastes were designated as either dry or industrial wastes; there generally was no
segregation of materials within either of these major categories. Industrial waste trenches
received large items, often packaged in drag-off boxes. Drag-off boxes routinely had a dose
associated with their waste of up to 200 mrem/h at 61 m (200 ft). Records indicate that a box
was disposed of with a reading of 250 mrem/h at 152 m (500 ft) on October 21, 1953; another
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box in 1975 read 4 R/h at about 21 m (70 ft); and a third showed 2.8 R/h at 15 m (50 ft). Dry
wastes have been disposed in trenches both in containers (e.g., cardboard boxes, drums) and
unpackaged. Many of these trenches contain wastes that could result in ALARA concerns;
wastes with dose rates over 1,000 R/h at contact have been disposed to these trenches (SWITS).

Cover requirements for landfill wastes varied over the years. Because of shallow burial in the
earlier landfills, some wastes were exposed by wind erosion. There are a number of recorded
incidents of burial boxes collapsing and dispersing radioactive contamination across wide areas
of the site. In addition, shallow burial resulted in uptake from plants whose roots penetrated into
the waste packages. Most of these issues have been resolved through compaction of soils at
landfills, removal of deep-rooted vegetation over some landfills, and, for other landfills, the
addition of soil with shallow-rooted vegetation cover to stabilize existing soils. Site maintenance
programs also include the application of selective and nonselective herbicides, by licensed
applicators, to control deep-rooted plant growth on stabilized burial grounds. Site operations and
maintenance activities are described in further detail in Section 3.4.3.

3.2 HISTORY OF THE RI/FS WORK PLAN

3.2.1 Waste Sites in the 200-SW-1 and
200-SW-2 Operable Units

The 200-SW-1 OU once consisted of 69 sites. The Implementation Plan (DOE/RL-98-28)
originally described 37 sites. Then, as a result of reassignments and additions before the RI/FS
process, 32 sites were added to the 200-SW-I OU. The 69 waste sites were updated further in
accordance with guideline RL-TPA-90-000l for reclassification of sites to "Rejected" 26 or "No
Action" status.

Historical information indicated that 30 of the sites in the 200-SW-l OU were not waste
management units. The majority of the 30 sites that were not waste management units had
involved locations where the records indicated no history of disposal of waste that requires
remediation. If a small volume was released, the affected media were cleaned up immediately.
Other sites were removed from the list of waste management units because they were duplicated
by, or consolidated with, another waste site. The reclassification of these sites resulted in
39 sites in the 200-SW-I OU remaining for consideration through the RI/FS process. However,
with the creation of the new Model Group OUs, all but two sites have been transferred to either
the 200-MG-I or the 200-MG-2 OU in 2007. Currently, only the NRDWL and SWL remain in
the 200-SW-l OU. Tables 3-1 and 3-2 provide a list of all of the original site classifications
when this RI/FS work plan was drafted in 2004, as well as the OU in which each waste site now
resides.

The 200-SW-2 OU consisted of 50 sites in the Implementation Plan. Eight sites were reassigned
or added before the RI/FS process, totaling 58 sites as listed in WIDS. Twenty-three sites were
reclassified (Table 3-2), as described above, leaving 35 sites in the 200-SW-2 OU for evaluation.
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A combined total of 74 sites in the 200-SW-I and 200-SW-2 OUs were evaluated in Draft A
of this RI/FS work plan. However, with the creation of the new Model Group OUs, all but
27 sites have been transferred to the 200-MG-I OU. The 200-MG-I and 200-MG-2 GUs both
contain waste sites that are expected to have generally shallow contaminants. The lead
regulatory agency for the 200-MG- 1 OU is Ecology, while the lead regulatory agency for the
200-MG-2 OU is the EPA. Tables 3-1 and 3-2 provide a list of all of the original site
classifications from when this RI/FS work plan was drafted in 2004, as well as where each
waste site now resides.

Table 3-1. 200-SW-1 Operable Unit Waste Sites Crosswalk. (3 Pages)

Operable Unit, Operable Unit, WIDS
Site Code Site Name Draft A RI/FS Draft B Work Reclassification

Work Plan Plan (2007) b Status'

200 CP 200 Area Construction Pit 200-SW-I 200-MG-I Accepted

200-E BP 200-E Burn Pit 200-SW-I 200-MG-I Accepted

200-E PAP 200-E Powerhouse Ash Pit and Ash 200-SW-I 200-SW- I Rejected
Disposal Pile

200-E-1 284-E Landfill 200-SW-l 200-MG-i Accepted

200-E-10 Paint/Solvent Dump South of Sub Trenches 200-SW-I 200-SW-I Rejected

200-E-12 Sand Piles from RCRA General Inspection 200-SW-I 200-SW-I Rejected
200E FY 95 Item #,5

200-E-122 Construction Forces Bullpen 200-SW-l 200-SW-I Rejected

200-E-I 3 Rubble Piles 200-SW-l 200-MG-I Accepted

200-E-2 Soil Stains at the 2101M SW Parking Lot. 200-SW-I 200-MG-1 Accepted
MO-234 Parking Lot

200-E-3 Toluene Dump Site 200-SW-I 200-SW-I Consol ted

200-F-46 Solid Debris 200-SW-1 200-MG- 1 Accepted

200-E-47 RCRA Permit General Inspection 4200E 201-SW- I 200-SW- I Rejected
FY 96 Item 47

200-E-48 RCRA Permit General Inspection 41200E 0SWI20- -1 Rjce
FY 96 Item 1520S- '0-W 1 Rjce

200-E-52 200 East Powerhouse Coal Pile 200-SW-I 200-SW-1 Rejected

200-N-3 200-N-3 Ballast Pits 200-SW-I 200-MG-I Accepted

200-W ADB 200-W Ash Disposal Basin 200-SW-1 200-MG-I Accepted

200-W BP 200-W Burn Pit 200-SW-I 200-MG-I Accepted

200-W CSLA 200-W Construction Surface Laydown Area 21)0-SW-l 200-SW-I Rejected

200-W PAP 200-W Powerhouse Ash Pit 200-SW-1 200-SW-I Rejected

200-W-1 REDOX Mud Pit West 200-SW-l 200-MG-I Accepted

200-W-10 Item 10 (RCRA General Inspection) Grout 200-SW-I 200-SW-I Rejected
Wall Test

200-W-103 201-W Concrete Silo 200-SW-I 200-SW-1 Rejected

200-W-l I S-Farm Concrete Foundation 200-SW- I 200-MG-I Accepted

200-W- 12 201 -W Soil Mound and Plastic Pipe 200-SW- I 200-MG- 1 Accepted

200-W- 17 S-Plant Project W087 Aluminum Silicate 200-SW-1 200-SW-I Rejected
Discovery
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Table 3-1. 200-SW- I Operable Unit Waste Sites Crosswalk. (3 Pages)

Operable Unit,
Draft A RI/FS Operable Unit, WIDS

Site Code Site Name Draft B Work ReclassificationWork Plan Plan (2007) b Status
(2004)

200-W-18 S-Plant Prqject W087 Aluminm Oxide 200-SW- I 200-SW- 1 RejectedDisco% cry

200-W-2 REDOX Berms West 200-SW- I 2 00-MG- I Accepted

200-W-3 2713-W North Parking Lot, 220-W-1 200-SWV-I 200-MG-I Accepted

200-W-33 Solid Waste Dumping Area 200-SW-I 200-MG-I Accepted

200-W-35 Various Sites North of 201 -W 200-SW- I 200-SW- I Rejected

200-W-4 U-Farm Landfill 200-SW-I 200-SW-I Rejected

2)0-WV-41 200-W-41. Abandoned Drumts, Drums 20-SW-I 200-SW-I Rejectedfound East ofTF Plant

200-W-55 Dunp N of 23 1Z 200-SW- I 200-MG-I Accepted

200-W-6 200-W Painter shop paint solvent disposal 2 00-SW- I 200-MG- I Acceptedarea

200-W-62 200 West PIAow Crhottsc Coal li Ie 200-SW-1 200-SW-l Rejected

200-W-68 RCRA General Inspection Report 20tW 200-SW- I 200-SW- I RejectedFY 99 Item -;3, Historic Disposal Site

200-W-70 Old Burn Pit Southeast of Z-Plant. 200 West 200-SW- I 200-SW-1 Rejected01)rigcittal Burn Pit

218-E-6 13 Stack Shack Burnine Pit 200-SW- 1 200-SW-I Rejected

21 8-W-6 218-W-6 Burial Ground 200-SW- I 200-SW-2 Accepted

600 BPHWSA 600 Area Batch Plant I IWSA, I ]azardous 200-SW- I 200-SW- 1 Rejected
Waste Storage Area

SWL (000 CT) Solid Waste Landfill or 600 Area Central 200-SW-i 200-SW-1 AcceptedLandfill

600 ESIWVSA 600 Area Exploratory Shaft Hazardous 200-SW-I 200-SW-l Rejected
Waste Storage Area J

600 NRDW11 600 Area Non Radioactive Dangerous 200-SW-l 200-SW-l AcceptedWaste Landfill

60(0 O( 600 Original Central Landfill 200-SW- I 200-MG- I Accepted

600-146 Steel Structure NW of Gable Mt 200-SW-l 20(-MG- I Accepted

600-218 H-61 Anti-Aircraft DLump 200-SW-I 200-MG- I Accepted

600-220 1-1-51 Anti-Aircraft Dump 200-SW- I 200-MG-I Accepted

600-222 H60 Gun Site 200-SW-l 210-MG,-l Accepted

600-223 Military Camp South of 200 W, H-50 Gun 200-SW-I 200-SW-I Rejected
Site Pit

600-226 11-42 Gun Site 200-SV- I 200-MG- I Accepted

600-228 11-40 Gun Site 200-SW-l 200-MG- I Accepted

600-236 Soil Cell 607 Site. Petroleumt Contaminated 200-SW-I 200-SW- 1 Rejected
Soil, Biorcmediation Site

600-266 Trash DIump West of (iate II 7-A

Scattered Debris South oI A rmy I oop Road

600-36 Ethel Railroad Siding Burn Pit

200-SW-I

200-SNV- I

200-SW- I

200-S\W-

200-MG- 1

200-MG- 1

Rejected

Accepted

Accepted
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Table 3-1. 200-SW-1 Operable Unit Waste Sites Crosswalk. (3 Pages)

Operable Unit, WIDS
Site Code Site Name Wrk A Draft B Work ReclassificationWork Plan

(2004) . Plan (2007) Status

600-38 Susie Junction 200-SW-I 200-MG-1 Accepted

600-40 W of W Lake DIumping Area 200-SW- I 200-MG-I Accepted

600-51 Chemical Dump 200-SW- I 200-MG- I Accepted

600-05 607 Batch Plant Drum Site 200-SW- I 200-MG-I Accepted

600-66 607 Batch Plant Orphan Drums 200-SW-I 200-MG- I Accepted

600-70 Solid Waste Management Unit T2 200-SW- I 200-MG-I Accepted

600-71 607 3atch Plant Burn Pit 200-SW- 200-MG-I Accepted

622-1 ('onstruction and Demolition Debris 200-SW-I 200-SW- I Rejected

628-2 100 Fire Station Burn Pit 200-SW- I 200-MG- I Accepted

)CSA Old Central Shop Area 200-SW-1 200-MG-I Accepted

Contaminatiot at a Burning Ground- Consolidated
t UPR-200-F- I UN-200-F- 106 200-SW- I 200-M -I (200-F-BP)

UPR-00-W-37 Contaminated Boxes found in a B urn Pit 200-SW- 1 200-SW - 2 Consolidated
(Z-Plant Burn Pit) (218-W-4C)

U - -- Contamination Found at the 200 West 2 00-SW- I 200-MG- I AcceptedPR-200-W- 7 0 Burning Ground Fast of Beloit Ave.

/ PLANT 11 Z-Plant Burning Pit 200-SW- I 200-SW-2 Consoldated
(218-N-4C)

SDO FRI -2004-60 200-SW-1 VIradioaIi( v Londfi//s nd Dumps Group Operable Uii and 200-SWI'-2 Radioacie c
Landills and l)ups Group Operabl Unit Remedial lnvestiga/on Feasibidiiv Sndv W ork Plan. Dfraft A.

DOF RI-2004-60. 200-NW-1 Vonradiouttive Land/ills nd )unps Group Operable Unit and 200-NO 2 Radioaciive
Land/ills and )unips Groop Operale Unii Remiedial vesti/ation Feasibilite Studi IWork Plan. DIraft B.

The sIe codes in parentheses represent consolidated sites (i.e.. the consolidated site is wN ithin the faotprint ofthe listed site).

600 OC1
FY
RCRA
REDOX
WIDS

600 Area Original Central Landfill.
fiscal year.
Resom-ce C 1ine 1on nd Reiicv 1 t )/ 1 976.

Reduction-Oxidatiot (Plat or process).
Iaste /n/ormnation DaaiSslen database.

Table 3-2. 200-SW-2 Operable Unit Waste Sites Crosswalk. (3 Pages)

Operable Unit, Operable Unit, WIDS
Site Code Site Name Draft A RI/FS Draft B RI/FS Reclassification

Work Plan Work Plan Status'
(2004) ' (2007)s

200-E-20 218-E-1l0 Borrow Pit 200-SW- 2  200-SW- 2  Rejected

200-F-21 218-E- 12A and 218-E-12B Borrow\ Pit 200-SW-2 200-SW-2 Rejected

200-W-101 Contaminated Material W of 216-S-12 Crib 200-SW-2 200-MG-1 Accepted

200-W-30 21 S-W- IA Borrow Pit 200-SW-2 2100-S W-2 Rejected

200-W-31 218-W-2A Borrow Pit 200-S W-2 200-SW-2 Rejected

200-W-32 216-Z- 19 Borrow Pit 200-SW-2 200-SW-2 Rejected
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Table 3-2. 200-SW-2 Operable Unit Waste Sites Crosswalk. (3 Pages)

Operable Unit, Operable Unit, WIDS
Draft A RI/FS Draft B RI/FS

Site Code Site Name Drk Plan Wrk Plan Reclassification
Work Plan Work Plan Sau

(2004) a (2007) h Status

200-W-5 Landfill/Burningf Pit, I Plant Burning Pit, 200-SW 200-SW-2 RejectedUPR-200-W-8
200-WX-75 Rad Logging System Silos 200-SW-2 200-MG-2 Accepted

200-W-92 Soil Mound W" of"TY Farm 200-SW-2 200-M(I- I Accepted

218-C-9 Dry Waste & 216-C-9 Pond 200-SW-2 200-SW-2 Accepted

218-E-I Dry Waste 'I 200-SW-2 200-SW-2 Accepted

218-11-0 Equip Burial 10 200-SW-2 200-SW-2 Accepted

218-E-12A Dry Waste ' 2A 200-SW-2 200-SW-2 Accepted

218-E- 121B Drv Waste -123 200-SW-2 200-SW-2 Accepted

218-E-2 E quip 13urial :2 200-SW-2 200-SW-2 Accepted

21 8-E-2A Regulated I-quip Stor age 200-S W-2 200-SW-2 Accepted

218-E-3 Construction Scrap Pit 200-SW\X-2 Not Applicable Not Accepted

218-F-4 Equip Burial 4 20)-SW-2 -100-SW-2 Accepted

218-E-5 E quip Burial 5 200-SV-2 200-SWV-2 Accepted

218-E-5A Equip Burial ;5A 200-SW-2 200-SW-2 Accepted

218-E-7 22213 Vaults 200-SW-2 200-MG-l Accepted

21 8-E-8 200E Consitruction Btrial 200-SW-2 200-SW-2 Accepted

200E Regulated Equipment Storage Site
218-F-9 No. 009, Burial Vault (HLanlord Inactive Site 200-SW\-2 200-SW-2 Accepted

Survey) ___

2 8-V- 1 Solid Waste BLurial 'I t00-SW-2 201-SW-2 Accepted

218-W-1 I Regulated Storage Site 200-SW-2 200-SW-2 Accepted

21 8-W- I A Equip Burial ,;I 200-SW-2 200-SW-2 Accepted

218-W-2 Dry Waste #2 200-SW-2 200-SW-2 Accepted

21 S-W-2A E quip Burial A2 200-SW-2 200-SW-2 Accepted

21 8-W-3 Dry Waste 3 200-SW-2 200-SW-2 Accepted

21 8-W-3A Dry Waste 3A 200-SW-2 200-SW-2 Accepted

218-W-3AE Dr Waste #3AE 200-SW-2 200-SW-2 Accepted

218-W-4A Dry Waste 14A 200-SW-2 200-SW-2 Accepted

218-W-4B Dry Waste "413 200-SW-2 200-SW-2 Accepted

218-\k-4C Dry Waste 14C 200-SW-2 200-SW-2 Accepted

21 -W-5 Low Le el Radioactiv e Mixed Waste 2O0-SW-2 201)-SW-2 Accepted
Landfill

218-W-6 218 -W-6 Burial Ground 21(0-SW-1 200-SWX -2 Accepted

218-W-7 222S Vaults 200-SW-2 200-MG- I Accepted

218-W-8 )22T Vaults 200-SW- 2  200-MG- I Accepted

218-W-9 Dry Waste Burial -9 200-SW-2 200-MG-I Accepted

291-C-I

600-25 "

29 IC Stack Burial Trench
i -i

Stsie Junction 200-SW-2

200-Mi-

200-SW- 2

Accepted

Rejected
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Table 3-2. 200-SW-2 Operable Unit Waste Sites Crosswalk. (3 Pages)

Operable Unit, Operable Unit, WIDS
Site Code Site Name Draft A RI/FS Draft B RI/FS Reclassification

Work Plan Work Plan R as
(2004)' (2007) h Status

000-268 200 East Pipe Yard Drum Accumulation 200-SV-2 200-SW-2 Rejected
Area

UPR-200-E-23 Burial Box Collapse at 218-E-10. 200-SNN-2 200-SW-2 Consolidated
UPR-200-W-l 58 (218-E-10)

UPR-200-E-24 COntamination Plume frot the 218-1-10 200-SW-2 200-SW-2 Consolidated
Landfill, UN-200-F-24 (218-F-10)

UPR-200-E-30 Contamination within 218--10, 200-SW-2 200-SW-2 Consolidated
UN-200-E- 2 0 (218-E-10)

UPR-200-E-35 Buried Pipe. Contaminated 200-SW-2 200-MG- I Accepted

UPR-200-F-53 Contamination at 218-F-I 200-SW-2 200-SW2 Consolidated
(218-E-1)

UPR-200-E-61 Radioactive Contamination from Railroad 200-SW-2 200-SW-2 Rejected
Burial Cars2

UPR-200-E-95 Ground Contamination on Railroad Spur 200-SW-2 200-MG-I Accepted
Between 218-F-2A and 218-F-5

UPR-200-W- I1 21 8-V- I Landfll1 Fire 200-SW-2 200-S W-2 Consolidated
(218-W-1)

U PR-200-V- 134 Improper Dlrumi Burial at 2 !8--3A 200-S\\-2 200-SV-2 Consolidated
(21 8-W-3A)

UPR-200-\V- 13 7 21 -W-7, UN-200-V- I 37 200-SNW-2 200-MG-I Consolidated
(218-V-7)

UPR-200-W- 16 Fire at 218-W-I Landfill 200-SW-2 200-SW-2 COsolidated
(2 18-W-)

UPR-200-V-26 Contamination Spread Dutring Burial 200-SW-2 200-SW-2 Consolidated
Operations (218-N-IA)

UBPR-200-W-45 urial Box Collapse 200-SV-2 200-SV-2 Rejected

UPR-200-V-53 Burial Box Collapse 200-SW-2 200-SW-2 Consolidated
(218-NV-2A)

UPR-200-NV-63 Contammnation S. Shoulder 23'" St. 200-SV-2 200-MG- 1 Accepted

UJPR-200-WN-72 Contamination at 218-"W-4A 200-SW-2 200-SNV-2 (onsolidated

(218-W-4A)

UPR-200-W-84 Ground Contamination Dorirg Btri al 20 -W-2 200-SW-2 Consolidated
Operation at 218-W-3A (218-W-3A)

DOE RI -2004-60, 200-SW-I Nonradioachve Landlills aid Dtups Group Operable U-nil and 200-SW-2 Radioaclive
Land/ills and Dunps Grotp Operable Unit Renedia/ JvesIg aion/Fea s/iiv Stud W4,ork Plan, Draft A.

DOF R L-2004-60. 200-SW0 -I Vonradioative Land/ils and )omps Group Operable Unai and 200-SWV-2 Radiouactie
Lamdfils and /)tonps Group (perab/e Unt Remedial InmestieationiFeasi//u Stud WVork Plan. Draft B.

The site codes itt parentheses represent consolidated sites (i.e., the consolidated site is -within the footprint of the listed site).
600-25 is a duplicate of 600-38 and has therefore been reclassified as -Rejected.

600 OCI = 600 Area Original Central Landfill. NVID -S 0 1aste Inlormiation Data Si ste database.

Table 3-3 further summarizes those sites from Tables 3-1 and 3-2 that have the "Accepted"
classification in WIDS and have transferred to either the 200-MG-I or 200-MG-2 OU, in
accordance with Tri-Party Agreement Change Request C-06-02. Table 3-4 summarizes those
sites within the 200-SW-I and 200-SW-2 OUs from Tables 3-1 and 3-2 that have the "Rejected"
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or "Consolidated" classification in WIDS. The "Rejected" sites require no further action and are
listed here only for completeness. Those sites that have the "Consolidated" classification are
contained within the footprint of some of the 200-SW-2 OU landfills. Because they are within
the footprint of the landfills, it is assumed that the remedial action for the landfill also will
remediate the "Consolidated" waste site. A description of those sites that are consolidated within
200-SW-2 OU landfills is presented in 'Table 3-5. Table 3-6 summarizes those sites from
Tables 3-1 and 3-2 that are within the scope of this investigation. This table also lists the
proposed bin (Section 3.2.1) for each site. The NRDWL and SWL are listed in this table for
completeness; it is proposed that these sites undergo closure outside of the CERCLA process and
this RI/FS work plan.

Table 3-3. Accepted Sites Transferred out of the 200-SW-I and
200-SW-2 Operable Units. (2 Pages)

Former Current
Site Code Site Name Operable Operable

Unit Unit

200 CP 200 Area Construction Pit 200-SW-I 200-M(-1

200-E BP 200-E Burn Pit 200-SW-I 200-MG-1

200-k-1 284-E Landfill 200-SW-I 200-M(I-1

200-E-- 13 Rubble Piles 200-SW- I 200-M(G-I

200-E-2 Soil Stains at the 2101 M SW Parking Lot, M)-234 200-SW-I 200-MG-I
Parking Lot

Not
218-E-3 Construction Scrap Pit 200-SW-2 Applicable

200-E-46 Solid Debris 200-SW-I 200-MG- I

200-N-3 20-N-3 Ballast Pits 200-SW-I 200-MG-I

200-W ADB 200-W Ash Disposal Basin 200-SW-I 200-MG-I

200-W 1311 200-W Burn Pit 200-SW-I 200-MG-I

200-W-1 REDOX Mud Pit West 200-SW-I 200-MG-I

200-W- 101 Contaminated Material W of 216-S-12 Crib 200-SW-2 200-MG-1 I

200-W- II S-Farm Concrete Foundation 200-SW-I 200-MG-1

200-W- 12 201 -W Soil Mound and Plastic Pipe 200-SW-I 200-MG-I

200-W-2 REDOX Berms West 200-SW-I 200-MG-I

200-W-3 2713-W North Parking Lot 220-W 200-SW I 200-MG- I

200-W-33 Solid Waste Dumping Area 200-SW-I 200-MG-I

200-W-55 DIump N of 231Z 2()0-SW-1 200-MG-I

200-W-6 200-W Painter shop paint solvent disposal area 200-SW-1 200-MG-I

200-W-75 Rad Logging System Silos 200-SW-2 200-MG-2

200-W-92 Soil Mound W of TY Farm 2(0-SW-2 200-MG-1

218-F-7 22213 Vaults 200-SW-2 200-MIG-1

218-W-6 218-W-6 Burial Giround 200-SW-1 200-SWv-2

218-W-7 222S Vaults 200-SW-2 200-MG-I

3-9
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Table 3-3. Accepted Sites Transferred out of the 200-SW-I and
200-SW-2 Operable Units. (2 Pages)

Former Current
Site Code Site Name Operable Operable

Unit Unit

218-W-8 222T Vaults 200-SW-2 200-MG-t

218-W-9 Dry Waste Burial #9 200-SW-2 200-MG-i

291 -(-1 291C Stack Burial Trench 200-SW-2 200-MG-i

600 OCL 600 Original Central Landfill 200-SW-i 200-MG-i

600-146 Steel Structure NW of Gable Mt 200-SW-1 200-MG-1

600-218 H-61 Anti-Aircraft Dump 200-SW-1 200-MG-I

600-220 11-51 Anti-Aircraft Dump 200-SW-I 200-MG-1

600-222 H-60 Gun Site 200-SW-1 200-MG-I

600-226 1-1-42 Gun Site 200-SW- I 200-MG-I

600-228 H-40 Gun Site 200-SW-I 200-MG-1

600-281 Scattered Debris South of Army Loop Road 200-SW-l 200-MG-I

600-36 Ethel Railroad Siding Burn Pit 200-SW-I 200-MG- I

600-38 Susie Junction 200-SW-1 200-MG-1

600-40 W of W Lake Dumping Area 200-SW-I 200-MG-i

600- 1 Chemical Dump 200-SW-I 200-MG-i

600-65 607 Batch Plant Drum Site 200-SW-I 200-MG-1

600-66 607 Batch Plant Orphan D1rums 200-S W-I 200-MiG-1

600-70 Solid Waste Management ,nit -C 200-SW-I 200-MG-1

600-71 607 Batch Plant Burn Pit 200-SW-1 200-MG-1

628-2 100 Fire Station Burn Pit 200-SW-l 200-MG-I

OCSA Old Central Shop Area 200-SW-I 200-MG-I

U PR-2001-E -3 5 Buried Pipe, Contaminated 200-SW-2 200-MG-I

UPR-200-E-95 Ground Contamination on Railroad Spur Between 218-E 200-SW-2 200-MG-I
2A and 218-E-5

UPR-200-W-63 Contamination S. Shoulder 23" St. 200-SW-2 200-MG-I

UPR-200-W-70 Contamination Found at the 200 West Burning Ground 200-SW-1 200-MG-1
E1ast of Beloit Ave.

REDOX = RedCet ion-Oxidat iOl Plant.

Table 3-4. Rejected or Consolidated Sites. (3 Pages)

Current WIDS
Site Code Site Name Operable Reclassification

Unit Status

200-E PAP 200-- Powerhouse Ash Pit and Ash Disposal Pile 200-SW- I Rejected

200-E-10 Paint/Solvcnt Dtump South of Sub Trenches 200-SW- I Rejected

200-E- 12 Sand Piles from RCRA General Inspection 200E FY 95 Item o5 200-SW-1 I Rejected

3-10



DOE/RL-2004-60 REV 0

Table 3-4. Rejected or Consolidated Sites. (3 Pages)

Current WIDS
Site Code Site Name Operable Reclassification

Unit Status

200-F- 122 Construction Forces Bullpen 200-SW-I Rejected

200-E-20 218-E- 10 BOrtow Pit 200-SW-2 Rejected

200-F-21 218 -E- 12A and 218-E-1213 Borrow Pit 200-SW-2 Rejected

Consolidated
200-E-3 Toluene Dump Site 200-SW-1 (2s06 0,

200-E-47 RCRA Pertmit General Inspection ;-200E FY 96 Item :7 200-SW- I Rejected

200-E-48 RCRA Pernit General Inspection !200E FY 96 Item 15 200-SW-I Rejected

200-E-52 200 Fast Powerhouse Coal Pile 200-SW- I Rejected

200-W CSLA 200-W Construction Surface Favdows n Area 200-SW-I Rejected

200-W PAP 200-W Powerhouse Ash Pit 200-SW- I Rejected

200-W- 10 Item 10 (RCRA Getieral Inspection) Giront Wall Test 200-SW- I Rejected

200-W- 103 201 -W Concrete Silo 200-SW- I Rejected
2 00-W- 17 S-Plant Project W087 Aluminum Silicate Discovery 2 00-SW- I Rejected

200-W- 18 S-Plant Project W087 Aluminum Oxide Discoe ry 200-SW- I Rejected

200-W-30 218-W- I A Borrow Pit 200-SW- 2  Rejected

200-W-3 1 218-W-2A Borrow Pit 200-SW-2 Rejected

200-W-32 2 16-Z-19 Borrow Pit 200-SW-2 Rejected
2 00-W-35 Various Sites North of 201-W 200-SW-I Rejected
2 00-W-4 U-Warm Landfill 200-SW- I Rejected

200-W-41 2 00-W-41, Abatidoned DrUms. Drutms oIund Fast of tI Plant 2 00-SW- I Rejected

200-W-5 LandfillBurning Pit, U Plant Burning Pit, UPR-200-W-8 200-SW-2 Rej ected

200-W-62 200 West Poswerhouse Coal Pile 200-SW-1 Rejected

2010-W-68 RCRA Gereral Inspection Report 20(W FY 99 Itett #3. Historic 200-SW- I Rejected
Disposal Site

200-W-70 Old Burn Pit Southeast of 7-Plant, 200 West Original Bum Pit 200-SW-1 Rejected

218-E-6 B Stack Shack Burning Pit 200-SW-I Rejected

600 BPI IWSA 600 Area Batch Plant lIIWSA, ilazardous Waste Storage Area 200-SW- I Rejected

600 FSI IWSA (00 Area Exploratory Shaft Hazardous Waste Storage Area 200-SW-1 Rejected

600-223 Military Camp South of 200 W. 11-50 Gun Site Pit 200-SW-l Rejected

Soil Cell 607 Site. Petroleum Contaminated Soil. Bioremediation
600-230 it 200-SW-1 Rejected

Site

000-25 Susie Jttnction 200-SW-2 Rejected

600-266 Trash Dump West of Gate I I7-A 200-SW- I Rejected

600-268 200 East Pipe Yard DruM Accumulation Area 200-SW-2 Rejected

622-1 Construction and Demolition Debris 200-SW-I Rejected

UPR-200-E1-- 106

UPR-200-E-23

UPR-200-F-24

C ontatnin ation at a Burning iroUnd - N -200-E-106

Burial Box Collapse at 218-FI-10, UPR-200-W-158

Contaminatton Plume from the 21 8-E-1 0 Burial Ground.
UN-200-F-24

200-MG- I

200-SW-2

200-SW-2

Consolidated
(200-E-BP)

Consolidated
(218-F-10)

Consolidated
(218-E-10)

3-1 1
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Table 3-4. Rejected or Consolidated Sites. (3 Pages)
Current WIDS

Site Code Site Name Operable Reclassification
Unit Status

U PR-200-F-30 Contamination within 218-F- 10 UN-200-F-20 200-SW-2 Cosolidated
(218-E-10)

PR'~0F3 C ' * A21 Consolidated
U PR-200--53 Contanination at 218-E- 200-SW-2 Consolid

(2- I8-E- I)

UPR-200-EI-61 Radioactive Contamination from Railroad Burial Cars 200-SW-2 Rejected

Consolidated
UPR-200-W-11 -W-1 Burial Ground Fire 200-SW(-2 2 -)

UIPR-200-W-134 Improper Drum Burial at 218-W-3A 200-SW-2 Consolidated
(218-\X-3A)

UPR-200-W- 137 218-W-7, UN-200-W- 137 
2 00-MG- I Consolidated

(218-W-7)

C onsolidated
UPR0-20-W-16 Fire at 218-\\- 1 Burial Ground 200-SW-2 2 18W1

(2 18-W- 1)
C'onsolidated

U PR-200-W-26 Containimation Spread During Burial Operations 200-SW-2 W n
U I1S-W- I A)

UPIR-200-W-37 Contaminated Boxes found in a Burn Pit (Z-Plant Burn Pit) 200-SW-2 (onsol4idated
(2 lS-W-4(C1

UPR-200-W-45 Burial Box Collapse 2 00-SW-2 Rejected

COtnsolidated
UPR-200-W-53 Burial Box Collapse 200-SW-2 (218no-2A)

Consolidated
I-PR-200-W-72 Contamination at 2 18-W-4A 2()i-S"W-2 (o(218-W-4A)

C(nso8ited
UPR-200-W-84 (rI tInd Contamination During Burial Operation at 218-Wxv-3A 200-SW-2 -onsolidated

-(2 1 8-WN-3A)I

Z PLANT 13P Z-Plant Burning Pit 200-SW-2 (1 iCdated

F Y fiscal year.
W IDS IWase 1116rm14tion 1)701l Sys'ne database.

Table 3-5. Unplanned Release Sites Consolidated within
200-SW-2 Operable Unit Landfills. (3 Pages)

WIDS Site Landfill with
Site Name(s) Site Description Consolidated

Site

UPR- 2 00-E-53, (ontamination spread by bulldozer when Ihallow buried contaminated waste
UPR-200- UN-200-E-53. was unearthed during backfilling activities. The area is -15 by 46 in and is
E-53 Containination in located at the south end of 21 8-E.- 1. C ontamirn ation at levels of up to

218-F-1 I sO mR h was recorded at this site. StatU: Inactive

UPR 200F-'O3 Airborne contamination spread over the 2 18-- 0 Burial Ground when a
U-PZ-200-F-3 burial box containing two Pt RFX process steam tube bundles collapsed

UPR-200- during backill operation. Three days after partially backfiling. the landfill
158, Burial Box 218-F-10

[-23 fwas ound eetIralI containiiated with leve ls rangitg from 10 to 60 mR h.
Coilapse at Initially, this site was in WIDS under the alias UPI-200-W- I 58 before beine

I 1 5-F10determi ined the e\ ent took place in the 200 Fast Area. Status: Inactive

3-12
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Table 3-5. Unplanned Release Sites Consolidated within
200-SW-2 Operable Unit Landfills. (3 Pages)

Site Nane(s)

UPR-200-E--24,
UN-200-E-24.
Contamination
Plume firom the
2 1IS-E- 10 Burial
Ground

UPR-200-l-30,
tN -200-E-30,
Contain iation
withitl 218-E-10

Site Description

This site is associated xw ith UPR-200-E-23 due to the same incident occurrine
but documents the large plume ot contamination that resulted. Airborne
contamination was generated due to a burial box containing two Plutonium-
I ranium Extraction Plant process steam tube bundles collapsing during

backfill operations wx ithin the 2 1 8-E-10 Burial Ground. Status: Inactive

Contamination occurred when a large wooden drag-off box collapsed as it

w\as being backfilled in place wx ithin the 2 18-E-!10 Burial Ground. The

majority of contamination as located wN ithin the landfill. Contamination

was spread o er 400,000 ft at a maximum of 500 mRil. Status: Inactive

Landfill with
Consolidated

Site

215-I 1(1

+ ( 4

UPR-200-Wt- l6.

Burial iround

I PR-200-W- I.
IUN-2)l-Vt-l
tUPR-200-W- 16.
21'X-Wt- I Burial

irot'Ind Fire

I PR-200-WV-26.
Contamination
Spread During
Burial Operation

This is a duplicate of the occurrence described in : lPR-200-W- 11. It w as
incorrectly reported in the BHI-00 175. The correct location (11UPR-200-W-
16) was confirmed by the map in I IW-54636. A lire occurred within the
Wxaste boxes spreading plutonium (alpha) contamination. Maxilm (11
contamination lc els x ecre found to be 20,000 disintegrations xx ithin the
218-W-1 Burial (iroUnd and 30,000 disintegrations outside of the landfill.
Contamination OUtsi d e of th landfill bOUndaries is not within the scope o
this RI/IS work plan. Status: Inactive

This is a duplicate of tile 1Occurrenlce described in U'PR-200-W- 16. The
correct location (UPR- 2 00-W-16) was confirmed by the mlap in IIW-54636.
A lire occurred withil the waste boxes spreading plutonLiumi (alpha)
contamination. Maximll umill contamination levels were found to be 20,000
disintegrations within the 2 I8-W- I Burial Ground and 30.000 disintegrations
outside of tle landfill. Status: Inactive

Wind dispersed contamlination while a box of Used connlectors xxas being
unloaded fronl a flatcar. Contamination spread onto tile flatcar and onto the
surrounding ground. This release is probably associated with the 2 1 8-W - IA
Burial Ground, near the T Plant. Radiation incident investigation at tile lime
did not report any recommendations for reducing contamination at the
landfill. Status: Inactixe

2 s-Wt-I

218-W-l A

U R-200-W-53 Collapse of a burial box in 218-W-2A containing Reduction-Oxidation Plant
UPR-2PR- BPRalBVx -5 cell jumpers occurred during backilling operations releasing fission product
t- 3 B contamination. Contamination levels ranged from 50 mR/h at the landfill to

C ollapse 60.000 ctmin at the T Plant. Status: IlactiVC

UPR-200-W-84, A liquid spill occurred in the 21 8-W-3A Burial Ground during burial
Ground operations of a puMp. ihis spill resulted in contamination of the truck

UPR-200- Contamination transporting the pumnp and tile ground around the truck. Some coiftusion ha s 218-W-3A
W-84 During BUrial occurred in other documents associating this event with the 21 S-W- I Burial

Ole ration at Ground. The occurrence report for this incident did not take place at the
2 1 8-W-3A same time 21 8-Vt- I was in operation. Status: Inactive

UPR-200-W-
134. Improper
Drum Burial at
218-kW-3A

UPR-200-W -72,
21ontamion at
218S-W-4A

Occurrence Report 38-75 (ocLUented improper burial ill tile 218-W-3A
Burial ( iround of a %N aste drum labeled "TR ANSt RANIC ' The drumn
contained plutonult. uranium and fissile materials. Applicable standards
were not met fotr tile handling and safe storage o this wxaste drum fi0r1m the
325 Building. Status: Inlactive

Soil erosion occurred in the 218-W-4A Burial Ground resulting in

contaminated laboratory xx aste, xwith gross alpha and mixed fission product
contamination to be released to the surrounding groUnd surf ace. Speculation
that disposal depth reqUiremelnts w re not Met resulted ill Waste exposure.
Status: Inactive

21 S-W-3A

218-W-4A

3-13
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E-24

UPR-200-
E-I0)

I PR-200-
W-16

UjPR-200-

V- I

U TPR-200-
W-26

I PR-200-
W-134

I PR- 2 00-
W-72
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Table 3-5. Unplanned Release Sites Consolidated within
200-SW-2 Operable Unit Landfills. (3 Pages)

Landfill with

Code Site Name(s) Site Description Consolidated
Site

'ontamination resulted when three boxes containing high-level dry waste
mistakenly were placed in a burn pit in the 200 West Area. When the

UPR-200-W-37, mistake was rectited it was noted that one of the boxes had released

U PR-200- Co It a tminated contamination levels of 100 mR h due to being broken open during

W-7 Boxes Found in a placement while the other two boxes had remained scaled. Upon removal of 21l8-W-4C
Burn Pit (Z Plant the boxes the pit was decontaminated. Through historical research this pit
Burn Pit) where the incident occurred was identified as the 7 Plant Burning Pit. The

/ Plant Burning Pit is located within the boundary of the 2 1 S-W-4C Burial
Ground. Status: Inactive

This burn pit is in the 200 West Area and is used as a disposal site for
Z PLANT BP, Z combustible nonradioactivc construction. oflice, and nonhazardous

Z PLANT Plant Burning laboratory waste, including unnamed chemicals. An estimated 2,000 i3 of ' 8-W-4C
BP Pit. Z Plant Burn waste was burned which included less than 1.000 m' of laboratory chemicals.

Pit Located in the 21 8-W-4C' Burial Ground, this site was exhumed during the
excavation of ' Trench 7. Status: Inactive

B I- 1?11 . Z P/on, .1grnegao vte Are /oanagenot iSdv Tt''hiea/ Base/Iote l&epin
W- -54636, 'ummnro/u E ronmnt Con aminaion Ju idents ait IHan/rd 1 95-I2-057.

WIDS Waste In/ormation Data Si stem database.

Table 3-6. Accepted Sites in the Scope of the RI/FS Work Plan. (2 Pages)

Site Code Site Name Operable Unit Bin ID

SWL Solid Waste Landfill. 600 Area Central Landfill 200-SW- I N A

600 NRDWI1 600 Area Nonradioactive Dangerous Waste Landfill 200-SW- N A

218(Q 9 )ry Waste & 216-C-9 Pond 200-SW-2 Bin C -jonstruction I andflls

218-E-1 Dry Waste -I 200-SW-2 Bin 4 Dry Waste Landfills

218-E-10 Equip Burial #10 200-SWt -2 Bin I TSD Unit ILandfills

2 18-E-I 2A Dry Waste 12A 20-SW-2 Bin 4 Dry Waste Landfills

218-E- 1213 Dry Waste "12B 200-SW-2 Bin I TSD Unit landfills

2 1 8-E-2 Equip Burial C2 200-SW-2 Bin 2 Industrial Landfills

218-E-2A Regulated Equip Storage 200-SW-2 Bin 2 Industrial landfills

2 18-E-4 Fquip Burial #4 200-SW-2 Bin 5 Construction Landfills

2 1 8-E-5 Equip Burial =5 200-SW-2 Bin 2 Industrial Landfills

218-E-5A Equip Burial 45A 200-SW-2 Bin 2 - Industrial Landfills

218-E-8 200E Construction lurial 200-S W-2 Bitt 5- Construetiori Landfills

218-E-( 200E Regulated Equipmert Storage Site No. 09. 200-SW-2 Bin 2- Industrial ILandfills
Burial Vault (Hanford inactie Site Survey)

218-W- I Solid Waste Burial "I 200-SW-2 Bin 3 -) ry Waste Alpha Landfills

218-W- I Regulated Storage Site 200-SW-2 Bin 2 Industrial LIandfills

218-W- IA Equip Burial -I 200-SN-2 Bin 2 - Industrial Landfills

215-W-2 Dry Waste ;-2 200-SW-2 Bin 3 - Dry Waste Alpha landfills

218-W-2A Equip Burial n2 200-SW-2 Bin 2 Industrial landfills

21 8-W-3 Dry Waste ;3 200-SW-2 Bin 3 - Dry Waste Alpha Landfills

21 8-W-3A Dry Waste e3A 200-SW-2 Bin I - TSD Unit Landfills
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Table 3-6. Accepted Sites in the Scope of the RI/FS Work Plan. (2 Pages)

Site Code Site Name Operable Unit Bin ID

218-W-3AE Dry Waste #3AF 200-SW-2 Bin I 1 TSD Unit Landfills

Dry Waste -4A 200-SW-2 Bin 3 Dry Waste Alpha Landfills

218-W-4A Caissons: W-4A-C1, W-4A-C2, W-4A-C3 and 200-SW-2 Bin 6 Caissons
(includes W-4A-C5
caissons) Unused Caissons: W-4A-C4, W-4A-C6, W-4A-C7, 200-SW-2 Bin 6 - Caissons Unused

W-4A-C8

Dyiw Waste #4B 200-SW-2 Bin I - TSD Unit Landfills
218-W-413 aissons: W-4B-C , W-4B-C2, W-4B-C3. W-4B-C4.
(includes W-4B-C5, W-4B-C6 and W-4B-CU 200-SW-2 Bin 6 - Caissons
caissons) W4-5 -BC n -BC

Unused Caisson: W-4B-CA5 200-SW-2 Bin 6 Caissons Unused

218-W-4C' Dry Waste #4C 200-SW-2 Bin I TSD Unit Landfills

218-W-5 Low Level Radioactive Mixed Waste Landfill 200-SW-2 Bin I TSD Unit Landfills

218-W-6 218-W-6 Burial Ground 200-SW-2 Bin I TSD Unit Landfills

N/A These sites are proposed to be closed independent of this remedial investigation/feasibility study work plan.

TSt ) treatment, storage, and/or disposal (unit).

Copies of the most recently approved Part A Permit applications for the two TSD units are
contained in DOE/RL-91-28.

In 2005, when the Phase I-A DQO (D&D-27257) was prepared, the original focus was on the
22 waste sites from Bins 3A and 3B, as established from the collaborative discussions held with
RL and Ecology in early 2005. A total of 22 waste sites were included in the 200-SW-2 OU
scope.

For the Phase I-B DQO (SGW-33253) and this document, the scope was changed to include
27 landfills from the 200-SW-I and 200-SW-2 OUs combined. The scope now includes
25 landfills from the 200-SW-2 OU and 2 landfills from the 200-SW-I OU.

In December 2006, a Tri-Party Agreement change package was submitted to transfer the
majority of the 200-SW-I OU waste sites to the newly created 200-MG-I and 200-MG-2 OUs.
Table 3-4 indicates the waste sites that have been moved out of 200-SW-I OU and into the
200-MG-I and 200-MG-2 OUs. Currently, two sites remain in the 200-SW-I OU, the SWL, and
NRDWL.

In addition, the 25 landfills have been re-binned based on current knowledge and similarity of
waste types, locations, and burial configurations. Since the original Bin I and 2 sites have been
reclassified to "Rejected" status in WIDS or transferred to other OUs, the original Bin 3A and
3B sites were re-binned into several new categories to optimize the characterization approach for
each set (bin) of sites. These new bins are presented in Table 3-6 and are described in
Section 3.2.2.
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The binning approach provides the basis for characterization. A SAP has been prepared
(Appendix A) based on the sampling design developed through the Phase 1-B DQO process. The
sampling design specifies the field investigation techniques for each bin, including the following:

. Sampling and analyses required for characterization

. Methods to support the observational approach.

The criteria for placement of sites in different bins are discussed in Section 4.2.

3.2.2 Waste-Site Binning

The DQO process for the 200-SW-2 OU grouped the sites into categories (bins) for
characterization, based on the current state of knowledge for these sites. The following
subsections describe each of the bins and a brief description of the known information associated
with each of the bins.

The inventory information for the landfills receiving waste after 1968 is more complete than the
information from earlier, handwritten records. However, even for computerized records,
obtaining inventory information becomes more difficult with the increasing age of the operating
period of the landfills. In some cases, although records are kept of the landfill contents, a
detailed inventory of contaminants is unavailable. In other cases, even the landfill contents are
not known with certainty. Plutonium., uranium, and total beta-gamma inventories for the older
landfills were estimated based on historical records. Appendix B contains estimated areas and
radionuclide inventories for 200-SW-2 OU landfills. Data were taken from SWITS and
supplemented with information from WIDS.

Site-specific inventories were developed for the 200-SW-2 OU landfills, based on records found
in SWITS and WIDS. Records in SWITS and WIDS may or may not reflect the complete record
of wastes at a given site. When it was possible to verify the original inventory information
source (as cited in WIDS, and often on file in the WIDS library), it has been referenced in this
RI/FS work plan.

Chemical inventories are presented in Appendix B for landfills for which this information could
be located.

The summaries provided in Section 3.2 reflect the information that is readily available for the
200-SW-2 OU landfills, including data collected as a result of the Phase I-A DQO process.
Inventories are given for some Bin 2 through 6 sites for which good information exists, and for
all Bin I sites, because they have the most complete records. As noted in Section 2.2.2 and as
shown in the timeline bar diagram (Figure 2-14), only limited records were maintained for
wastes placed in the older landfills. Therefore, although wastes containing nonradioactive
contaminants would have been placed at these sites, records documenting the nonradionuclide
inventories are incomplete or, in some cases, unavailable. The inventories presented are for the
landfills only; monitoring data for the groundwater beneath the sites are presented in Section 3.5.

Because of the wide variety of waste sites in the 200-SW-I and 200-SW-2 OUs, the initial
scoping for Draft A of this RI/FS work plan included an assessment of the possible remedial
approaches that could be applied to the different waste-site configurations. The waste sites were
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sorted into categories/bins to align the waste sites with anticipated., appropriate remedial paths,
based primarily on the results of the FS and evaluation of candidate remedial alternatives against
the nine CERCLA criteria (i.e., overall protection of human health and environment, ARAR
compliance, long-term effectiveness/permanence, reduction in toxicity/mobility/volume through
treatment, short-term effectiveness, implementability, cost, state acceptance, and community
acceptance). The categories/bins identified in Draft A of this RI/FS work plan included Bins 1.
2 3A, and 3B.

Since Draft A of this RI/FS work plan was submitted, all of the original Bin I and Bin 2 waste
sites have been transferred to other OUs (Tables 3-1 and 3-2). The 25 remaining landfills in the
200-SW-2 OU were sorted into five main categories'bins based on similar characteristics. This
sorting is anticipated to aid in choosing appropriate remedial paths, based primarily on the results
of the FS and evaluation of candidate remedial alternatives against the nine CERCLA criteria.
Because of their uniqueness, a sixth main category/bin was added to address caissons. The six
main categories/bins included in the scope of this RI/F'S work plan are described in the following
subsections and summarized in Table 3-6.

3.2.2.1 Bin 1 Sites

Bin I -- TSD Unit Landfills - This bin includes landfills that are permitted as RCRA
TSD units and are included in the LLBG Part A (DOE/RL-88-20). This bin coincides
with the original Bin 3A grouping from the Phase I-A DQO. The majority of historical
documentation is associated with these sites (- 10,000 of 147,000 total documents); the
sites, therefore, are considered the best documented sites in the scope of this Ri/FS work
plan. Sites in this bin include the 21 8-W-3A, 21 8-W-3AE, 2 1 8-W-4B, 21 8-W-4C,
218-W-5, 218-W-6, 218-E-10, and 218-E-12B Burial Grounds. Sites in this bin
include unused annexes of the 218-W-4C and 218-E-10 Burial Grounds; unused
portions of the 218-E- 12B Burial Ground; and the 218-W-6 Burial Ground., which has
not received waste.

3.2.2.2 Bin 2 through 5 Sites

. Bin 2 -- Industrial Landfills - This bin includes past-practice landfills that received

radioactive waste that was usually packaged in large wooden or concrete boxes,
containing large quantities of fission products. For the most part, these sites were
restricted to burial of large pieces of failed or obsolete equipment from the chemical
processing facilities, although some items came from the 100 Areas. Many of these sites
contain burials made over 50 years ago. Historical burial documentation is good for the
218-W-2A and 218-E-5A Burial Grounds; however, historical burial documentation for
the remaining sites (218-E-2, 21 8-E-5, 218-E-9, 218-W- IA, and 218-W- 11 Burial
Grounds) is at a minimum. Sites in this bin include the 218-W-2A, 2 18-E-5A, 2 18-E-2,
218-E-2A. 218-E-5, 218-E-9. 218-W-I A, and 218-W-I I Burial Grounds.

. Bin 3 -- Dry Waste AlIpha Landfills - This bin includes past-practice landfills that

received radioactive waste packaged primarily in fiberboard or small wooden boxes,
wrapped in heavy brown paper or burlap, or placed in the trench without packaging.
A small proportion of the waste is packaged in metal drums. All types of miscellaneous
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wastes, including contaminated soils and potentially contaminated rags, paper, wood, and
small pieces of equipment such as tools, have been placed in these sites. Some larger
equipment (e.g., motor vehicles, large canyon-processing equipment) is known to have
been disposed to these sites. Historical documentation indicates that these sites contain at
least 90 percent of the 200 Areas landfill pre-1970 alpha inventory. Historical
documentation for the older landfills (the 218-W- 1 and 218-W-2 Landfills) in this bin
generally is poor, because these landfills received waste in the 1940s and 1950s.
Historical documents for the newer landfills (the 218-W-3 and 218-W-4A Burial
Grounds) in this bin are more numerous, because these landfills received waste in the
mid-l950s to 1960s.

. Bin 4 -- Dry Waste Landfills - This bin includes past-practice landfills that received
radioactive waste packaged primarily in fiberboard or small wooden boxes, wrapped in
heavy brown paper or burlap., or placed in the trench without packaging. A small
proportion of the waste is packaged in metal drums. All types of miscellaneous wastes,
including contaminated soils and potentially contaminated rags, paper, and wood have
been placed in these sites. These sites also contain a few pieces of large equipment such
as tank farm pumps. Historical documentation for these sites generally is poor. Sites in
this bin include the 218-E-I and 218-E-12A Burial Grounds.

. Bin 5 -- Construction Landfills - This bin includes past-practice landfills that mainly
were limited to burial of wastes resulting from construction work on existing facilities or
demolition of surplus facilities. Wastes in these sites are believed to contain very little
alpha contamination; beta-gamma contamination likely also is at a minimum.
Documentation for the 218-C-9 Burial Ground is believed to be nearly complete;
however, historical documents for the 218-E-8 and 218-E-4 Burial Grounds are few.

3.2.2.3 Bin 6 Sites

- Bin 6 -- Caissons - This bin includes caissons and vertical pipe units used for disposal of
hot-cell waste or high plutonium concentration waste in the 21 8-W-4A and
218-W-4B Burial Grounds. The vertical pipe units in the 218-W-4A Burial Ground were
made of welded 208 L (55-gal) drums or corrugated pipe and concrete; the caissons in
the 2 1 8-W-4B Burial Ground were made of metal and/or concrete. Documentation
for the caissons in the 218-W-4A Burial Ground generally is poor, while the
documentation for the caissons in the 218-W-4B Burial Ground generally is more
numerous (150 to 250 documents per caisson). Caissons located in this bin include
the 218-W-4B-C1, 218-W-4B-C2. 218-W-4B-C3, 218-W-4B-C4, 218-W-4B-C5,
218-W-4B-C6, 218-W-4B-CU 1, 218-W-4A-Cl, 21 8-W-4A-C2, 218-W-4A-C3, and
218-W-4A-C5 Caissons. This bin also includes caissons in the 218-W-4A and
21 8-W-4B Burial Grounds that are believed to be emptv/unused. according to historical
documentation. These include the 21 8-W-4A-C4. 218-W-4A-C6. 218-W-4A-C7, and
218-W-4A-C8 Caissons. Additional caissons exist; however, these caissons contain
RSW and will be dispositioned by the Waste Retrieval Project.
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3.3 NATURE AND EXTENT OF
CONTAMINATION

The following discussion provides a summary of known contamination at the Bins I through 6
sites, based on existing records and the results of Phase -A field sampling activities. The Bin I
sites (TSD unit landfills), which have been characterized to a greater extent than the Bin 2
through 6 sites, are discussed in this section. Because few investigations have been conducted
for the Bin 2 through 6 sites, little or no data are available to describe existing contamination for
these sites.

Because the nature of the material disposed of in the solid waste burial grounds was
predominantly dry, or was sorbed onto media to reduce mobility, or was activated metal, the
likelihood of contaminant migration below the trenches is expected to be low. Consideration of
low annual precipitation and recharge rates further reduces the likelihood for contaminant
migration, because infiltration is the driving mechanism. The four landfills (218-E- 12B,
21 8-W-3A., 2 1 8-W-4B. 218-W-4C) where larger volumes of water were present because of
episodic events (i.e., rapid snow melt/ponding and drainage ditch seepage) and gravel-covered
landfill surfaces denuded of vegetation may have experienced contaminant migration caused by
the increased possible driving force. This is the premise embodied in the direct-push
characterization strategy and the number and location of horeholes planned for Phase I-B.

Groundwater well monitoring results are discussed in Section 3.5. Groundwater wells installed
at landfills after approximately 1990 generally are not sampled for specific contaminants but are
sampled for contaminant indicators such as conductivity and total organic carbon. Also, little
information from gamma logging or soil samples is available for these sites. Monitoring wells
installed since about 1990 typically were sampled during installation only for moisture content
and particle size, not contaminants. Fine-grained sediments with high moisture contents would
be a good place to look for mobile radionuclides and chemicals. Most of the more recent well
installations were for monitoring conditions beneath tank farms, not landfills. Groundwater well
installation priorities for the LLBG are established and agreed to annually under Tri-Party
Agreement Milestone M-024.

A few of the historical reference sources present information on geophysical results or sediments
obtained during installation of wells and are briefly summarized as follows.

* PNI,-6820, Hivdrogeoloigy /lf he 200 Areas Low-Level Burial Grounds - An Interim
Report, presents groundwater and geophysical results from samples collected during the
installation of some monitoring wells in the 200 Areas. This information is suitable for
the records review process in conjunction with site characterization as discussed in
Section 4.2.

" WIH-C-MR-0204, 200-East and 200-IVest Areas Low-Level Burial Grounds Borehole
Suminarv Report, summarizes the results of' Il wells drilled in the 200 East and 200 West
Areas in FY 1989. Selected sediment samples from the installation of these 1 wells
were tested for physical and hydrogeologic properties. The sediment samples also were
analyzed for contaminant indicator parameters (total organic carbon, anions, low-energy
alpha emission, and beta emission). In addition, the sediment samples were analyzed for
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volatile organic compounds (VOC). Samples were collected at each location from
surface to groundwater, which was at about 75 m (240 ft); the samples were collected at
roughly 6 m (20-ft) intervals.

Of the anions analyzed, the highest value for sulfate was detected at 130 mg/kg in
well 299-W7-7 on the north side of LLWMA-3. Sulfate has a secondary drinking water
standard of 250 mg/kg. The highest value for nitrate was detected at 38.5 mg/kg in well
299-W15-21 associated with LLWMA-4. Nitrate has a primary drinking water standard
of 45 mg/L (or 45 mg/kg in water). The highest value for fluoride was 3.2 mg/kg in
well 299-WI 5-20 at the northwest corner of LLWMA-4. Fluoride has a primary drinking
water standard of 4 mg/L (or 4 mg/kg in water) and a secondary drinking water standard
of 2 mrg/L (or 2 mg/kg in water). The highest value for chloride was 23.3 mg/kg in
well 299-W7-8 at the northeast corner of LLWMA-3. Chloride has a secondary drinking
water standard of 250 mg/L (or 250 mg/kg in water).

Of the anions analyzed, only nitrate and fluoride approached the drinking water
standards. Multiple sources of nitrate probably exist in this area, including the cribs near
Waste Management Area T and the 2 16-Z Crib and trench disposal facilities. Nitrate
contamination is not believed to be related to waste disposal at the LLWMA-3 or
LLWMA-4 landfills. Some of the nitrate contamination is related to injection of
200-ZP- 1 Groundwater OU pump-and-treat water upgradient of the landfills. The
pump-and-treat system does not remove nitrate from the groundwater. Elevated nitrate
levels are found in the west part of the Hanford Site. This contamination is believed to be
due to offsite agriculture because it is persistent, far upgradient of the site waste disposal
areas, and is not associated with other Hanford Site contaminants. Fluoride
contamination at levels greater than the primary drinking water standard (4 mg/L) is seen
in a local area around Waste Management Area T. In FY 2006, one well (299-W10-23)
north of Waste Management Area T had a single fluoride concentration greater than the
primary drinking water standard; however, the yearly average was below the standard.
Several wells have concentrations above the secondary standard of 2 mg/L. Release of
lanthanum fluoride used in the bismuth phosphate process is a possible source of the
fluoride contamination. The most significant beta count was 29.1 pCi/g at well
299-W7-8 (at the northeast corner of the 218-W-3AE Burial Ground). at a depth of 9.3 im
(30.5 ft). Alpha readings all were below 15.4 pCi/g. Total organic carbon analyses
detected a concentration of 85 mg/kg at well 299-W7-7 at a depth of 24.4 m (80 ft).
Other concentrations of total organic carbon were below this value in all samples
collected. The VOC concentrations were similarly low in all samples collected.
Carbon tetrachloride was detected in well 299-W15-19 (at the north border of the
218-W-4B Burial Ground) at a concentration of 8.1 pg/kg at a depth of 75 i (240 ft).
Details of the physical and hydrogeologic properties of the samples collected can be
found in Appendix C of WHC-MR-0204.

WHC-M R-0205, Borehole Completion Data Packagefor Low-Level Burial Grounds -
1990, summarizes the installation of six new monitoring wells in the 200 East and
200 West Areas in FY 1990. Selected sediment samples were collected during
installation of each well and analyzed for volatile organics., anions, total organic carbon,
and gross alpha, and gross beta. Physical properties analysis results also were obtained.
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Chemical and radionuclide data can be found in Appendix B of WHC-MR-0205.
Samples were collected from each well in zones that had one or more of the following:
(1) higher than background photoionizer readings during drilling, (2) higher than
background radiation readings during drilling, (3) zones of higher moisture content,
(4) located within 12.2 m (40 ft) of the water table (3 from each well), and (5) high silt
and clay content. The results from analysis of these samples were substantially similar to
those results presented in WHC-MR-0204. All results for all constituents were at least
two orders of magnitude below the potential preliminary remediation goals (PRG)
established in the DQO.

WH C-SD-EN-TI-290, Geologic Setting o/'the Low-Level Burial Grounds, describes
regional and site-specific geology for the LLBGs. It incorporates data from boreholes
across the entire 200 Areas, integrating the geology of this area into a single framework.
Geologic cross-sections, isopach maps, and structure contour maps of all major geologic
units are presented. The physical properties and characteristics of the major suprabasalt
sedimentary units are described.

3.3.1 200-SW-1 Operable Unit (Nonradioactive
Dangerous Waste Landfill and 600 Area
Central Landfill)

This subsection includes information sources regarding the nature and extent of contamination in
the 200-SW- I OU landfills.

BHI-0 1115 reports volatile organics in low concentrations in soil-vapor samples collected in
1993 and 1997. Concentrations reported in Appendix D are the maximum reported at shallow
and deep concentrations for each sampling event and are reported in parts per million by volume.

WIHC-SD-E N-DP-064, Data Package/fbr Geophysical Investigation of Nonradioactive Solid
Waste Land/ill (NRDWL), contains survey data obtained with electromagnetic induction (EMI)
instruments and ground-penetrating radar (GPR).

FS0419, Data Package Sununary, Analytical Laboratory Solid Waste Landfill Soil Gas and
Methane Monitoring Round I Sampling, June 25, 2001, summarizes quarterly volatile organic
analyses from samples collected at the SWL, adjacent to the NRDWL. All reported values are at
or below 1.0 ppmv.

F S0438, Data Package Summa/y, Analytical Laboratory Solid Waste Landfill Soil Gas and
Methane Monitoring Round I Sampling, October 18, 2001, and FS0473, Data Package Summary
Analytical Laboratory Solid Waste Land/ill Soil Gas and Methane Monitoring Round I
Sampling, March 4, 2001, summarize quarterly soil-vapor and methane monitoring conducted at
the SWL. All values reported in this survey are at or below 1.02 ppmv for all constituents
monitored.

FS0508, Data Package Summary Analytical Laboratory Solid Waste Landfill Soil Gas and
Methane Monitoring Round I Sampling, July 8, 2002, and F50529, Data Package Summary,
Analytical Laboratory Solid Waste Land/ill Soil Gas and Methane Monitoring Round 1
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Sampling, July 10, 2002, summarize quarterly soil-vapor and methane monitoring conducted at
the SWL. All values reported in this survey are at or below 1.0 ppmv for all constituents
monitored.

FPOOI 5, Data Package Sumnmary, Analytical Laboratory Solid Waste Landfill Soil Gas and
Methane Monitoring Sampling, September 17, 2002, summarizes quarterly soil-vapor and
methane monitoring conducted at the SWL. All values reported in this survey are at or below
1.09 ppmv for all constituents monitored. The various references differ on their interpretation of
contaminant sources. DOE/RL-96-81 indicates that volatile organic contamination primarily is
attributed to the 1100 Area vehicle maintenance catch-tank liquids disposed to liquid trenches in
the SWL. BHI-01 115 associates contaminants with the chemical trenches in the eastern half
of NRDWL.

Soil-vapor sampling along the perimeter of the NRDWL and SWL has occurred until the present
time, and is anticipated to continue until closure of these landfills occurs.

3.3.2 200-SW-2 Operable Unit

The following subsections include information regarding the nature and extent of contamination
in the 200-SW-2 OU landfills. This information resulted from field sampling activities that took
place as part of the Phase I-A DQO process, as well as other projects including the Waste
Retrieval Project, characterization of the 200-PW-I OU, and the Central Plateau Ecological Risk
Assessment. Much of the sampling activities were guided by the historical records review that
occurred before and during the Phase I-A DQO process. The field sampling activities in
Phase I-A employed nonintrusive sampling and surveying techniques. The detailed results of
these investigations are provided in Appendix D of this RI/FS work plan.

Additional field sampling activities are planned, as part of the Waste Retrieval Project, after
trench segments are emptied of waste. "Opportunistic" sampling also may be conducted, as
appropriate, in cooperation with the Waste Retrieval Project, to obtain insights into wastes
adjacent to the waste being retrieved. As sample data become available, the data will be
collected and incorporated into future revisions to this RI/FS work plan and the RI report.

3.3.2.1 Soil-Vapor Sampling

The active and passive soil-vapor sampling presented in this section applies to out-of-scope TRU
waste that will be retrieved as part of the M-091 Program. However, as requested by Ecology.
these data will be integrated into this RI/FS work plan and the RI report and will be evaluated
during the FS process to determine their applicability to the overall characterization of the
200-SW-2 OU landfills. This sampling included characterization of organic vapors in landfills
containing vent risers (i.e., 218-W-3A, 218-W-4B, and 218-W-4C Burial Grounds) that extended
from just above the bottom of the landfill trench to above the landfill surface. Soil-vapor
sampling also was performed after retrieval of waste from the 218-W-4C Burial Grounds,
Trenches 4, 20, 24, and 29.

Additional soil-vapor sampling was conducted by the 200-PW-1 OU team to characterize the
dispersed carbon tetrachloride vadose-zone plume.
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A few reference sources present information on analytical results from characterization of the
dispersed carbon tetrachloride vadose plume and Waste Retrieval Project characterization
activities. These characterization activities include vent-riser sampling, passive soil-vapor
sampling, active soil-vapor sampling in the vadose zone, and soil-vapor extraction (SVE)
sampling. These references are briefly summarized as follows.

" CP- 135 14, 200-PW- I Operable Unit Report on Step I Sampling and Analysis of/the
Dispersed Carbon Tetrachloride Vadose Zone Plume, summarizes the results of the
Step I investigation for the 200-PW-I OU, located in the 200 West Area.
Characterization was performed in accordance with Appendix D of DOE/RL-2001-01,
Plutonium/Organic-Rich Process Condensate/Process Waste Group Operable Unit RI/FS
Work Plan: Includes the 200-PW-1, 200-PW-3, and 200-P W-6 Operable Units. The
results of the 200-PW- I OU RI are summarized in DOE/RL-2006-5 1, Remedial
Investigation Report _6r the Plutonium/Organic-Rich Process Condensate/Process Waste
Group Operable Unit: Includes the 200-P W- 1, 200-P W-3, and 200-P W-6 Operable
Units. Soil-vapor sampling and analysis were used to explore the upper vadose zone in
the vicinity of the Plutonium Finishing Plant. Relatively high concentrations of carbon
tetrachloride (maximum 1,760 ppmv) were detected within the east end of Trench 4 in
the 218-W-4C Burial Ground in May 2002. Further details of sampling events are
summarized in Subsection 3.3.3.3. Analytical data can be found in Appendix D of this
RI/FS work plan.

* SGW-33829, 200-PW-1 Operable Unit Report on Step II Sampling and Analysis of the
Dispersed Carbon Tetrachloride Vadose Zone Plume, summarizes the sampling
methodology and the analytical results from the Step II RI of the 200-PW-l OU dispersed
carbon tetrachloride vadose-zone plume. The Step II RI was conducted between August
2003 and October 2006. Characterization was performed in accordance with Appendix D
of DOE/RL-2001-01. The Step I investigation of the 218-W-3A Burial Ground included
passive soil-vapor sampling of two trenches and vapor sampling of all existing vent risers
in engineered trenches in the landfill. The results of the 200-PW-I OU RI are
summarized in DOE/RL-2006-5 1. The most recent sampling events are summarized in
the following sections. Analytical data can be found in Appendix D of this RI/FS work
plan.

. In the 218-W-4C Burial Ground vent riser, sampling was initiated on October 15, 2003,
by the Waste Retrieval Project, in accordance with DOE/RL-2003-48, 218-W-4C Burial
Ground Sampling and Analysis Plan. Eighty-nine vapor samples were collected in
Tedlar' bags or SUMMA canisters between October 15 and October 22, 2003. The
vapor samples in Tedlar bags were analyzed for carbon tetrachloride using
field-screening instruments. The vapor samples in SUMMA canisters were analyzed for
carbon tetrachloride using laboratory instruments. The results of these sampling
activities are summarized in SGW-33829.

27 Tedlar is a registered trademark of E. I. du Pont de Neinours and Company, Wilmington, Delaware.

2' SUMNIMA is a trademark of Moletrics, Inc., Cleveland, Ohio.
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* An SVE system was operated at Trench 4 from November 2003 through April 2004. The
SVE system was operated to remove carbon tetrachloride from the landfill trench to
minimize release to the environment. Sample results associated with the SVE system are
documented in WMP-26 178, Per fbrmance Evaluation Report/bor Soil Vapor Extraction
Operations at the 200-PW-1 Carbon Tetrachloride Site, Fiscal Year 2004.

" SGW-37027, Burial Ground Sampling and Analysis Resultsfor October -
December 2007, summarizes Step II soil-vapor sampling in the 218-W-4C Burial
Ground, Trenches 20, 24, and 29. Samples were collected in FY 2008 to maximum
depths of 11 m (35 ft). Additional Step I soil-vapor sampling in Trenches 1 and 7 is
planned for FY 2009.

3.3.2.1.1 218-W-3A Burial Ground

In 2005, the vent risers in the 218-W-3A Burial Ground were sampled in accordance with
DOE/RL-2001-01, Appendix D, Table D-1, for concentrations of VOCs, as part of Step II of the
Ri of the carbon tetrachloride vadose-zone plume. The 2005 vent-riser samples were collected
near the base of the trench, which typically is -5 m (16 ft) below the engineered surface
overlying the trench. Vapor samples from the 17 vent risers present in portions of Trenches 9S,
3S, 05, and 08 were collected and analyzed using field-screening instruments. All of the vent
risers in trenches 9S (1 riser), 3S (3 risers), and 05 (6 risers) were sampled in August 2005, and
all of the vent risers in trench 08 (7 risers) were sampled in September 2005. A sample location
number (trench and riser) was established and recorded for each vent riser. The vent risers in
each trench were numbered sequentially from west to east. The only concentrations of carbon
tetrachloride (5 to 36 ppmv) were detected in the western part of trench 08 (SGW-33829).
Trench 08 also had elevated levels of perchloroethylene (ICE) (20 to 460 ppmv),
1,1,1 -trichloroethane (1.4 to 18.8 ppmv), and methyl chloride (21 to 186 ppmv).

Sampling of the vent risers in portions of the 218-W-3A Burial Ground trenches containing RSW
was required by DOE/RL-2004-71, 218-W-3A Burial Ground Sampling and Analysis Plan.
Nine of the 17 vent risers (2 in Trench 05 and 7 in Trench 08) also were sampled for the
218-W-3A Burial Ground environmental release investigation. DOE/RL-2004-71 required field
screening plus additional analysis of vapor samples in the laboratory. All of the vent risers were
sampled once for field screening during the sampling for the 200-PW-l OU RI. For the risers
covered by DOE/RL-2004-7 1, additional sampling was conducted for laboratory analysis
(SGW-33829).

SUMMA canister samples for laboratory analysis were collected from vent risers T-05-02,
T-08-03, and T-08-05 in September 2005. A duplicate SUMMA canister sample was
collected from vent riser T-08-05. Based on the field screening, the vapor samples from vent
risers T-05-02 and T-08-03 contained the highest VOC concentrations in Trenches 05 and 08,
respectively. An additional SUMMA canister sample and a duplicate sample were collected
from vent riser T-08-05. The additional and duplicate SUMMA canister samples were collected
from a vent riser with slightly lower VOC concentrations to reduce the potential that the highest
VOC concentrations would exceed calibration standards and make the duplicate analysis of little
value. Based on the laboratory analysis, the sample from vent riser T-08-03 contained the

3-24



DOE/RL-2004-60 REV 0

highest concentration of perchloroethylene. During field screening, the highest concentration of
perchloroethylene also was detected in the sample from vent riser T-08-03 (SGW-33829).

Field screening and SUMMA-canister laboratory results (SGW-33829) for the vapor samples
collected through the vent risers in the 2 1 8-W-3A Burial Ground trenches are provided in
Appendix D. These results also are entered in HEIS.

3.3.2.1.2 218-W-4B Burial Ground

In 2006, the vent risers in trench 07 were sampled in accordance with DOE/RL-2004-70,
218- W-4B Burial Ground Sampling and A na/ysis Plan, for concentrations of VOCs, as part of
the environmental release investigation in support of Tri-Party Agreement Milestone M-091-40.
The vent risers sampled in 2006 were collected near the base of the trench, which typically is
-5 m (16 ft) below the engineered surface overlying the trench. Based on field screening, the
highest concentrations were detected in the western portion of Trench 7. Seventeen vent risers
are present in Trench 7 in the 218-W-4B Burial Ground. Vapor samples were collected from
14 of these vent risers. The other three vent risers could not be sampled in September 2006
because of health and safety risks to workers. based on elevated vapor levels. However,
supplemental vapor samples were collected through the three additional existing vent risers in
Trench 7 and the vertical duct at the west end of Trench V7 in November 2006.

SUMMA canister samples for laboratory analysis were collected from vent risers T-07-4 and
T-07-6 in September 2006. A duplicate SUMMA canister sample was collected from vent riser
T-07-6. Vapor samples from vent riser T-07-4 contained the highest VOC concentrations, based
on field screening, in Trench 7. The additional SUMMA canister sample and the duplicate
sample were collected from vent riser T-07-6, which had slightly lower VOC concentrations, to
reduce the potential that the highest VOC concentrations would exceed calibration standards and
make the duplicate analysis of little value. A summary of the analytical results (SGW-33829) for
vent-riser samples collected in 2006 is provided in Appendix D. These results also are entered
in HEIS.

3.3.2.1.3 218-W-4C Burial Ground

Numerous studies have been conducted at the 218-W-4C Burial Ground in support of
volatile-organics characterization, resulting in a multitude of data sets presented in this section.
Information on contamination in the 218-W-4C Burial Ground is summarized below from
CP-16886, )ata Quality Olijctives Summary Reportfinr the 218-W-4C Burial Ground
Contaminant Release Investigation, written to develop a sampling design to determine whether
contaminants have been released to the vadose zone from RSW in the unit.

Groundwater monitoring wells have been installed on the eastern and western perimeters of the
218-W-4C Burial Ground to comply with RCRA groundwater monitorino requirements. During
well drilling along the western perimeter in 1990, carbon tetrachloride was detected in soil and
soil-vapor samples (DOE/RL-9 1-32, Expedited Response Action Proposal (EB/Ci & BiA/br
200 West A rea Carbon Tetrachloride Plume).

Vent risers in Trenches I, 4, 7, and 20 were sampled in 1996 for concentrations of VOCs. All of
the vent risers sampled in 1996 showed elevated amounts of several chlorinated volatile organic

3-25



DOE/RL-2004-60 REV 0

vapors including carbon tetrachloride and degradation products, trichloroethylene and
degradation products, and chlorofluorocarbons. Alcohols. ketones, and aromatic compounds
also were detected. but at much lower concentrations (HNF-SD-WM-RPT-309, Report on
Sampling and Analysis of Air at Trenches 218-W-4C and 218-W-5 #31 ofthe Low-Level
Burial Grounds).

Vent risers in Trenches 1, 4, and 7 also were sampled in 2002 for concentrations of carbon
tetrachloride to support the 200-PW-1 OU RI (DOE'RL-2001-01). The vent risers sampled for
chloroform and carbon tetrachloride in 2002 were collected near the base of the trench, which
typically is ~5 im (16 ft) below the engineered surface overlying the trench. Carbon tetrachloride
was detected at all but one of the 27 vent risers sampled. Most of the detections were less than
10 ppmv, but a distinct "]hot spot" (maximum concentration of 1,760 ppmv) was detected at the
east end of Trench 4. The sample results do not indicate the source of the carbon tetrachloride.
The source may be the buried waste or may be the vadose-zone plume in this area. A summary
of the carbon tetrachloride and chloroform analytical results (CP-13514) for vent-riser samples
collected in 2002 is provided in Appendix D.

Soil-vapor samples for chloroform and carbon tetrachloride were collected from the vadose zone
adjacent to Trenches 1, 4, and 7 and analyzed for carbon tetrachloride in 2002 as part of the
200-PW-I OU investigation (CP- 13514). The analytical results are provided in Appendix D.
Carbon tetrachloride was detected in soil-vapor samples collected along the east end of Trench 4,
near the location of vent risers at which elevated concentrations of carbon tetrachloride were
detected in 2002 (CP-13514). Three temporary soil-vapor probes were installed near Trench 4
and sampled between 2002 and 2004 to confirm the 2002 results. A summary of the carbon
tetrachloride and chloroform analytical results (SGW-33829) for the three samples taken
between 2002 and 2004 is provided in Appendix D.

The presence of VOCs in vapor samples collected inside the trenches through vent risers
suggests that organic contaminants, in a liquid and/or vapor phase, are able to miorate outside of
the waste containers. The carbon tetrachloride in soil-vapor samples collected adjacent to
Trench 4 appears to have resulted from release of carbon tetrachloride from the waste containers
(CP- 135 14). Specifically, the range of carbon tetrachloride and chloroform detected in
soil-vapor for this landfill from vadose-zone samples reported in CP-135 14 for August 2002 is
provided in Appendix D.

In 2003, the vent risers were sampled again in Trenches 1. 4. 7, 20, and 29 for concentrations of
VOCs, in addition to carbon tetrachloride and chloroform, as part of the environmental release
investigation in support of Milestone M-091-40 (DOE/RL-2003-48). This sampling included
samples for field screening and samples in SUMMA canisters for laboratory analysis.
A summary of the VOC analytical results for vent-riser samples collected in 2003 is provided
in Appendix D (FH-0401097, "Transmittal of the Burial Ground Sampling and Analysis Results
for January - March 2004. in Accordance with the Hanford Federal Facility Agreement and
Consent Order (Tri-Party Agreement) Settlement and Tentative Agreement Interim
Milestone M-91-40"). Additional results were collected in 2006 (FH-0402233.10, "Transmittal
of the Burial Ground Sampling and Analysis Results for October-December 2006, in Accordance
with the Hanbrd Federal FacililyV Agreement and Consent Order Interim Milestone M-91-40").
These results are entered in HEIS.
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In 2007, passive soil-vapor sampling was performed for four of the six trenches in the

218-W-4C Burial Ground that once contained RSW. Soil-vapor samples were collected from the

vadose zone through direct-push boreholes at Trenches 4, 20, 24, and 29. The soil-vapor

samples were analyzed for VOCs using field-screening instruments. The highest concentrations

of carbon tetrachloride were detected the east end of Trench 29. Passive soil-vapor sampling is

planned to be performed in the remaining two trenches (1 and 7) in FY 2009. Sampling results

for the six trenches will be added to Appendix D during a future revision to this RI/FS
work plan.

Passive soil-vapor sampling also was performed in the unused annex of the 218-W-4C Burial

Ground in support of the Central Plateau Ecological Risk Assessment. Artificial animal burrows

were created in twelve locations in the unused annex of this landfill. Passive soil-vapor samplers

were placed in the artificial burrows. The artificial burrows were sampled using SUMMA
canisters (D&D-32015, Sampling and Analysis Instruction/for Artificial Animal Burrows, in
Support ofthe Central Plateau Ecological Risk Assessment).

3.3.2.2 Phase I-A Field Sampling Activities

The Phase I-A DQO summary report (D&D-27257) and sampling and analysis instructions

(D&D-28283, Sampling and Analysis Instruction for Non intrusive Characterization o)Bin 3A

and Bin 3B Waste Sites in the 200-SW-2 Operable Unit) were prepared in response to

agreements made during collaborative discussions that were held between the RL and Ecology in

February and March 2005 (CCN 0064527) concerning this RI/FS work plan, Draft A. In the

collaborative discussions, RL and Ecology agreed to a phased characterization approach with an

initial phase focused on additional records research, nonintrusive sampling, and waste-site
boundary definition. Nonintrusive sampling techniques used included surface-radiation surveys,
passive soil-vapor samples for organic liquids, and geophysical surveys. The following

subsections provide a summary-level of detail regarding this sampling.

In contrast to the soil-vapor sampling that was described in Section 3.3.3, the soil-vapor

sampling described in Section 3.3.2.2.1 directly applies to in-scope trenches.

3.3.2.2.1 Passive Soil-Vapor Sampling

This section presents descriptions and results of the passive soil-vapor sampling that was

performed during the months of June and July 2006 in support of the 200-SW-2 OU
characterization. The purpose of this section is to provide an overview of the soil-vapor
sampling process and present a summary of the laboratory results. Sampling results are

presented in Appendix D.

Information on the passive soil-vapor sampling conducted in support of the 200-SW-2 OU
characterization is provided in SGW-32683, Resultsfrom Passive Organic-Vapor Sampling in

Selected 200-SIW-2 Operable Unit Landfills (218- W-3A, 218- W-3AE, 218- W-4B, 218- W-4C, and

218-W-5), June-July 2006. SGW-32683 summarizes the sampling methodology and the

soil-vapor sampling process and presents a summary of the laboratory results. The rationale for

selection of the specific sampling locations is more fully described in, and driven by,
D&D-28283.
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More than 150 passive soil-vapor samples were collected from selected segments of burial
trenches in the 218-W-3A, 218-W-3AE, 218-W-4B, 218-W-4C, and 218-W-5 Burial Grounds,
located in the Hanford Site 200 West Area. In accordance with D&D-28283, the sampling
locations either were target/individual spots above a single/known burial in a given trench or
were placed at targeted locations within a specific segment in a given trench. Survey coordinates
were preestablished for each isolated sample location and each location within a trench segment.
Sample coordinates were established along the centerline of a given trench; samples coordinates
within a trench segment were established at a distance not to exceed -9.2 m (30 ft). The specific
sampling locations were chosen based on detailed reviews of engineering drawings, historical
documents, and waste-burial-record information located in the SWITS database. Specific trench
locations were sampled if the historical records indicated a presence of liquid organic wastes or
liquids that might be organic (but that did not include enough information to conclude whether a
liquid was or was not an organic liquid). Samples were analyzed for the presence of 28 organic
compounds identified to be COPCs.

Laboratory data revealed that 10 of 28 compounds identified through the DQO process as
COPCs were detected at levels above the laboratory's practical quantitation limit (25 ng per
sample). Three compounds, not identified as COPCs, also were detected at levels greater than
25 ng per sample. One or more of the 13 detected VOCs were noted at 59 of the 151 total
sample locations with levels greater than 25 ng per sample.

Organic compounds with elevated readings include carbon tetrachloride maximum of
87,204 ng; tetrachlorethene maximum of 145,911 ng; trichlorethene maximum of 846 ng;
1,1,l-trichlorethane maximum of 21,153 ng; 1,1-dichlorethane maximum of 4,025 ng;
],I-dichlorethene maximum of 2,712 ng; 1,2-dichlorethane maximum of 1,980 ng; chloroform
maximum of 9,370 ng; and 1,1,2-trichloro-1,2,2-trifluoroethane maximum of 13,788 ng.

3.3.2.2.2 Radiological Surveys

This section summarizes the results of nonintrusive radiological soil measurements performed on
a small area that straddles the 218-E-2 and 218-E-5 Burial Grounds in the 200 East Area. The
radiological soil measurements performed were used to evaluate landfill conditions and to
support CSMs for the 200-SW-2 OU. In addition, this section briefly discusses the Mobile
Surface Contamination Monitor (MSCM) technique used annually in the past-practice landfills
to detect surface contamination.

Information on the nonintrusive radiological soil measurements performed in support of the
200-SW-2 OU characterization is presented in PNNL-00 157, "Soil Measurements at 218-E-2
and E-5 Burial Grounds." PNNL-00157 summarizes sampling methodology, sample locations,
and results of the soil measurements in the 218-E-2 and 218-E-5 Burial Grounds. In addition,
this report includes measurement data, spectrum analysis results, and other supplemental
information. The most recent sampling events are summarized in this section. Survey data can
be found in Appendix D.
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In September 2006, radiological soil measurements at the 218-E-2 and 218-E-5 Burial Grounds
were performed in support of the 200-SW-2 OU nonintrusive characterization. Eight survey
locations (hot spots) were selected for further radiological soil measurements in and around the
two landfills, based on previously collected MSCM data. The MSCM consists of an array of
plastic gamma scintillators with an electronics package that is combined with a differential
corrected Global Positioning System and a computerized Geographic Information System/data
storage package mounted on a large tractor.

With the results of the MSCM surveys, each of the eight (hot-spot) locations was staked in the
field. Areas around and within an approximate 1.8 m (6 ft) radius of each stake were surveyed
with a micro-rem and Geiger-Mller counter to determine whether any of the eight hot-spot
targets should be repositioned to represent a location of even higher gamma signal. No variation
in strength was detected. Also, no surface contamination was found. Results of the surveys are
presented in Appendix D.

3.3.2.2.2.1 Field Measurements

The actual field measurements were conducted on September 13, 2006. Measurements
30 minutes long were performed at all eight locations marked with stakes. Measurements at all
locations were performed under the same conditions. In addition to the predetermined eight
locations, a few additional measurements were performed in other impromptu-selected locations.
One extra 30-minute-long measurement was performed for verification purposes right after the
measurement at location I showed lower radiation intensity, because it was expected to be the
hottest spot. Three I 0-minute-long measurements anticipated to be used as "background"
were conducted in addition to the eight 30-minute-long measurements and one extra
30-minute-long measurement.

3.3.2.2.2.2 Results

All gamma spectra collected showed a presence of various-intensity Cs-137 peaks, accompanied
with multiple peaks originated from prominent naturally occurring radionuclides. Considering
uniform distribution of the naturally occurring nuclides in the soil, the analysis of the gamma
spectra to estimate their concentrations was performed separately from that of Cs-137 activity.
The analysis results showed that the gamma-spectra concentration appears to be the same in all
measurement locations.

Although no data are available on Cs-137 contamination distribution in soil, the historical
records indicate that a large contamination incident was associated with these two landfills or
neighboring landfills in April 1961 (UPR-200-E-30). Also, it is reasonable to assume that
animal intrusion is a possible cause of contamination spread in the general area. Further, it is
known that the area was covered with 0.3 m (I ft) of clean soil in 1979/80.

Transmission of Cs-137 gammas of 661.6 keV through a 0.3 in (1-ft) thick layer of soil with a
density of 1.7 g/cm 3 is less than 2 percent of the total amount of gamma present. It may be
assumed that the cesium contamination is very close to the surface. Therefore, the following
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models were accepted to generate detector efficiency curves and quantify the Cs-137
concentration.

. First Model: The contamination layer was assumed to be 15 cm (6 in.) thick, lying 0.3 m
(1 ft) deep under clean uncontaminated soil.

. Second Model: The contamination layer 15 cm (6 in.) thick is right on the top.

As the results indicate, a consideration of 0.3 m (1 ft) of soil as an absorber results in the increase
in concentration values of approximately two orders of magnitude. In addition, measurement
results (Appendix D) indicated that locations 1 and 4 show the lowest concentration values that
are independent on the model used for analysis, in contrast to what was expected based on
MSCM data. Also, Cs-137 concentration value for location 9 is statistically the same as that
determined for location 1. Both of these facts may imply that "hot spots" identified by MSCM
data might not be located at the staked locations. Thus, two conclusions can be derived from the
measurement results.

. Because anticipated hot spots, identified based on MSCM data, contradict the relative
results obtained during these measurements, no correlation can be applied to characterize
the whole area.

. Cesium contamination appears to be close to the surface and probably not directly related
to the landfills. It may be caused by some radiological accident and/or related animal
intrusions. There is no information about the contamination distribution, and therefore it
is difficult to model and quantify the measurements.

3.3.2.2.3 Geophysical Investigations

This section summarizes the results of two geophysical investigations that were conducted as
part of the Phase I-A DQO process for the 200-SW-2 OU. Results of the investigations also are
depicted in the initial CSMs in Appendix E of this RI/FS work plan.

The following two references present information on the geophysical investigations performed in
support of the 200-SW-2 OU characterization and are briefly summarized.

. D&D-28379 documents the first phase of geophysical investigations performed at eight
landfills in August and September 2005. Data from the first phase of geophysical
investigations indicated that three of the eight landfills investigated (the 21 8-E-2A,
218-E-8, and 218-W- 1 Burial Grounds) may have areas where the burial trenches
extend beyond the areas initially surveyed.

. D&D-30708 documents the second phase of geophysical investigations performed in
June 2006 at eight landfills. The second phase of geophysical investigations was
designed to resolve the potential trench boundary discrepancies identified in the first
phase (D&D-28379). In addition, new geophysical investigations were performed at five
older/inactive landfills the 218-E-l, 218-E-12A, 218-W-1, 218-W-2, and 218-W-3 Burial
Grounds).
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The most recent sampling events for the 2005 and 2006 geophysical investigations are
summarized in the following subsections. The geophysical surveys for both investigations were
reconnaissance-type surveys that were aimed at defining the following characteristics:

. Locations of landfill trench edges, ends, and centerlines

. Locations of buried waste or other significant features/anomalies

. Presence and extent of voids within a given trench

. Definition of most likely waste-container type (for example, wood, metal boxes, metal
drums, cardboard, and/or waste item)

. Differentiation between different types of waste containers within a given trench

. Depth of soil cover above waste items

. Depth to trench bottom (where possible).

Graphical depictions of the geophysical surveys are presented in Appendix D of this RI FS
work plan.

3.3.2.2.3.1 Geophysical Methods

The geophysical techniques used in the 2005 and 2006 investigations were EMI, total magnetic
field (magnetic) methods, and GPR. These methods were selected because they are cost
effective and nonintrusive and have been successful in similar waste-characterization projects
conducted at the Hanford Site.

The selected geophysical-survey methods are capable of recording accurate and precise
quantitative measurements when used in accordance with manufacturer's recommendations and
procedures. However, the final results are based on the subjective interpretation and
understanding of the data by trained and qualified geophysicists. The ultimate test of accuracy
can be validated through excavation/drilling or surveys of sites with known contents and
locations. Future phases of geophysical surveys may address portions of landfill trenches with
good burial records and provide a degree of "ground truthing" and calibration under Hanford Site
conditions. Furthermore, a geophysical-survey instrument-calibration facility exists at the
Hazardous Materials Management and Emergency Response Facility and can be used to perform
instrument calibrations, as necessary.

Several factors can affect the reliability of the interpretations. These factors generally fall into
two groups. One group is independent of the geophysicist and includes soil conditions,
topography, accuracy of existing site drawings, and "cultural" interferences from metallic objects
not intended for detection (e.g., fences, buried pipelines, buried electrical cable. overhead power
lines). The second group of factors is more dependent on the geophysicist and project goals and
includes skill of the data interpreter, experience in the survey area, and density of the data.

The following summarizes each of the geophysical techniques.
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3.3.2.2.3.1.1 Frequency-Domain Electromagnetic Induction

The frequency-domain EMI instrument used is designed to measure the apparent electrical
conductivity of soil and to detect ferrous and nonferrous metal objects to a depth of -3 to 4 m (in
ideal situations).

3.3.2.2.3.1.2 Total Magnetic Field/Vertical Gradient

A magnetometer measures the intensity of the earth's magnetic field. The presence of ferrous
material, man-made or natural, creates local variations in the strength of the earth's overall
magnetic field.

3.3.2.2.3.1.3 Ground-Penetrating Radar

GPR uses a transducer to transmit frequency modulation electromagnetic energy into the ground.
Interfaces in the ground, defined by contrasts in dielectric constants, magnetic susceptibility, and,
to some extent, electrical conductivity, reflect the transmitted energy. The GPR system then
measures the travel time between transmitted pulses and the arrival of reflected energy. Buried
objects (such as pipes, barrels, foundations, wires) can cause all or a portion of the transmitted
energy to be reflected back toward a receiving antenna.

3.3.2.2.3.2 Geophysical Investigation Results - August and September 2005

Eight landfills (listed below) were surveyed in August and September 2005. The geophysical
survey results are summarized in the following subsections:

. 218-W-I A Burial Ground

. 218-W-2A Burial Ground

. 2 18-W- I I Burial Ground

. 2 1 8-C-9 Burial Ground

. 218-L-2A Burial Ground

. 218-E-5 Burial Ground

. 21 8-E-5A Burial Ground

. 218-E-8 Burial Ground.

3.3.2.2.3.2.1 218-W-IA Burial Ground

This landfill contains a large number of small. scattered shallow anomalies that confound the
interpretation of distinct burial trenches in the GPR data. For this reason., concentrations of
buried debris are inferred primarily from EMI and magnetic data. Although no distinct trench
boundaries are evident in the geophysical data, the pattern of anomalies in the EMI and magnetic
data agree somewhat with the locations and orientations of trenches pits shown on Hanford Site
Drawing H-2-2516. No geophysical evidence was detected for one trench (5A) shown on this
drawing. Additional trenches/pits were detected that were not on the drawing.

3.3.2.2.3.2.2 218-W-2A Burial Ground

The geophysical data indicate that there are burial trenches at most of the locations shown for
trenches on Hanford Site Drawing H-2-32095. There is no geophysical evidence for buried
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waste at some of the trench locations shown on the drawing. One burial trench was interpreted
in the geophysical data at a location that was not indicated on the drawing (Trench A, see
below). Most of the debris or objects in the trenches have a ferrous metal content; some have a
significant ferrous content. More specific details are listed below for the trenches as depicted on
Hanford Site Drawing H-2-32095.

. Trench 1 - A northwest-southeast trending trench that is located in southwest corner of
the landfill. The trench location correlates well with its location shown on site drawings.

. Trenches 2, 9, 25, and 26 - There was no geophysical evidence of a trench in this
location.

. Trench 3 - This is the southern-most east-west trending trench that was identified in the
investigation. The trench location correlates well with its location shown on site
drawings.

. Trenches 4 through 10 and 20 through 24 - These are east-west trending trenches that
correlate well with their locations shown on site drawings.

" Trenches II through 15 - Parallel the west side of the railroad tracks. The geophysical
data indicate that buried debris extends roughly 100 m further to the south than shown on
site drawings.

. Trench 16 - The only trench documented as being located on the eastern half of the
railroad tracks.

. Trenches 17 through 19 -- No trenches with these numbers are shown on site drawings.

. Trench 27 - At this trench location, GPR data indicate a relatively short, irregular
excavation at the eastern end, and another section on the western edge of the landfill that
does not line up with the first section.

. Trench A - An undocumented trench that parallels the west side of the railroad tracks in
the southeast corner of the landfill.

3.3.2.2.3.2.3 218-W-1 I Burial Ground

The geophysical data indicate that the investigation area contains two concentrations of buried
debris or objects. The locations of the interpreted trenches/pits coincide reasonably well with the
location of the northernmost of the two trenches shown on Hanford Site Drawing H-2-94250.
There is no geophysical evidence of the other trench shown in the drawing. A small amount of
data was collected immediately north of the investigation area that indicates that multiple burial
trenches/pits are located in this area. However, the buried debris within this area was not fully
mapped or characterized. Additional geophysical surveys were performed on this area and are
discussed in Section 3.4.2.3.21.
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3.3.2.2.3.2.4 218-C-9 Burial Ground

The geophysical data indicate that this landfill does not appear to contain large, continuous
concentrations of buried objects or debris in well-defined trenches or pits. Several large metallic
objects or concentrations of smaller metallic debris are buried in several somewhat-discrete
locations across the landfill, primarily through the center and southwestern portion of the
landfill. No Hanford Site drawing was located for the 218-C-9 Burial Ground.

3.3.2.2.3.2.5 218-E-2A Burial Ground

The geophysical data indicate that there is a single burial trench at this landfill with a series of
isolated objects and/or a number of groups of smaller objects with relatively clean fill in
between. GPR data were not successful at detecting all of the buried debris/objects whose
presence is interpreted from the EMI and magnetic data.

3.3.2.2.3.2.6 218-E-5 and 218-E-5A Burial Grounds

The 218-E-5 and 218-E-5A Burial Grounds are contiguous and were investigated as a single
landfill. The data indicate that there are two trenches in the 218-E-5 Burial Ground and one in
the 218-E-5A Burial Ground, which is consistent with Hanford Site Drawing H-2-55534. The
following is a discussion of each of these landfills.

Two trenches are documented in the 218-E-5 Burial Ground. as shown on Hanford Site
Drawing H-2-55534. The geophysical data show a trench that is roughly the same length and
width as Trench 2 shown on the drawing. However, the center of the trench appears to be
roughly 20 m to the west of its documented location. In the eastern half of the landfill, a second
trench was detected that correlates well with the documented location of Trench 3 shown on
Hanford Site Drawing H-2-55534.

The geophysical data for the 218-E-5A Burial Ground indicate that it is an oblong-shape trench
or pit containing a significant amount of metallic debris or objects. The location correlate well
with the location shown on Hanford Site Drawing H-2-55534.

3.3.2.2.3.2.7 218-E-8 Burial Ground

The geophysical data for this landfill show no clear indications of any distinct trenches or large
concentrations of buried debris. Most of the landfill shows a scattering of anomalies of variable
concentrations. Most anomalies appear to be from buried debris, but some may represent
changes in the character of the soil.

3.3.2.2.3.3 Geophysical Investigation Results - June 2006

Eight burial grounds were surveyed in June 2006. The geophysical survey results are
summarized in the following subsections:

. 218-E-1

. 218-E-2A

. 218-E-8

. 218-E-12A
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. 218-W-l

. 218-W-2

. 218-W-3
" 218-W- l1.

3.3.2.2.3.3.1 218-E-1 Burial Ground

The geophysical data indicate that the 21 8-E- I Burial Ground contains 15 trenches, with variable
amounts of metallic material contained in each. The buried material does not appear to be
continuous throughout the entire length of most trenches. Based on [lanford Site Drawing
l-2-001 24, the original landfill includes 15 trenches, which correlates with the geophysical data.

3.3.2.2.3.3.2 218-E-2A Burial Ground

The investigation conducted in the 2 1 8-E-2A Burial Ground was an expansion of the area
covered in the first phase of geophysical investigations (D&D-28379). Results of the previous
investigation appeared to show anomalies extending beyond the edge of the landfill boundary to
the west. The newly collected EMI and magnetic data show no anomalies of significance west
of the western boundary of the landfill. Hanford Site Drawing H-2-55534 indicates one
east-west-oriented trench in the 21 8-E-2A Burial Ground. The geophysical data indicate a large
buried object that is located just inside the landfill boundary. This caused the anomaly that
appears to extend beyond the western edge of the landfill. No buried debris or objects are
interpreted to be west of the landfill boundary.

3.3.2.2.3.3.3 218-E-8 Burial Ground

The investigation conducted in the 21 8-E-8 Burial Ground was an expansion of the area covered
in the first phase of geophysical investigations (D&D-28379). The geophysical data collected in
the expansion area, immediately east of the 2 18-E-8 Burial Ground boundary, indicate that there
are buried objects and/or debris outside of the marked landfill. Near the landfill boundary is one
buried object (or concentration of smaller objects) that may be associated with the landfill.

A significant pit of buried debris, not fully characterized by this investigation, was located -60 m
east of the landfill. In addition, EMI data strongly indicate a buried utility along the northern
boundary of the investigation area. although this was not corroborated by any other method or on
any engineering drawings.

3.3.2.2.3.3.4 218-E-12A Burial Ground

The ability to locate and map trenches at the 218-E- 12A Burial Ground in the 200 East Area was
heavily influenced by the width of the trench, the type of waste that is buried in the trench, and
the changing soil conditions. Fifteen trenches were documented as containing dry waste in
Hanford Site Drawing H-2-32095. Pockets of debris were located and mapped in each of the
dry-waste trenches. In all of the dry-waste trenches, concentrations of metallic waste were
identified. Because of the depth of burial of the debris in trenches and the marginally favorable
soil conditions, it is assumed that there is more debris in the trenches than was detected in the
data. Each of the following trenches was identified and mapped with the geophysical data:

* Dry Waste Trenches - 1, 2, 3, 12, 13, 14, 17, 18, 19, 20, 21, 22, 23, 24, and 25.
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The remaining 13 trenches are documented as containing acid-soaked material and are shown on
Hanford Site Drawing H-2-32560. All of the acid-soaked material trenches are documented as
being in the eastern half of the landfill, where the soil conditions are least favorable to GPR.
There are a few pockets of anomalies; they may fall within a trench but also might be scattered
surface debris that is unrelated to a trench. This suggests that most of the debris in these
apparently narrow, shallow acid-soaked material trenches is nonmetallic. Each of the following
trenches was identified and mapped with the geophysical data:

Acid-Soaked Material Trenches - 4, 5, 6, 7, 8, 9, 10, 11, 15, 16, 26, 27, and 28.

3.3.2.2.3.3.5 218-W-1 Burial Ground

The geophysical data for the 218-W- I Burial Ground indicates pockets of debris in each of the
identified trenches. Discrete concentrations of metallic waste were identified in most of the
trenches. Nonmetallic waste is interpreted to be mixed with the metallic waste. Most of the
trenches were clearly evident in the data, with the exception of Trenches I, 1A, 4A, and 6.
Based on Hanford Site Drawing H-2-75149, and given the proximity of the trenches in the
I through 6 series, it is quite possible that a trench could have been constructed and not be
apparent in the geophysical data.

Three east-west-oriented trenches were identified that are not shown on Hanford Site Drawing
H-2-75149. They are north of the northernmost trench shown on the drawing (Trench 9) and
south of the 2 18-W- 11 Burial Ground. They have a character similar to that of the other trenches
in the 218-W- 1 Burial Ground. Additionally. two pit-like areas not shown on the drawing also
were identified in this northern area; one of the pits has significant metallic content.

3.3.2.2.3.3.6 218-W-2 Burial Ground

All 20 of the trenches shown on Hanford Site Drawing H-2-02503 for the 21 8-W-2 Burial
Ground were clearly evident in the geophysical data. The geophysical data indicate that
pockets/zones of debris are located and mapped in each of the identified trenches. Discrete
concentrations of metallic waste were identified in most of the trenches.

3.3.2.2.3.3.7 218-W-3 Burial Ground

Hanford Site Drawing H-2-32095 shows 20 regularly spaced trenches at this landfill, although a
note on the drawing states that centerlines and locations were based on ground indications and
judgment after the trenches were filled and covered. In contrast. the geophysical data for the
21 8-W-3 Burial Ground indicate that there are approximately 14 east-west-oriented trenches
containing varying amounts of metallic debris. In addition, one north-south-oriented trench was
interpreted along the eastern edge of the site, although this may be an artifact in the data caused
by the gravel road located there. Other than the two southernmost trenches, the interpreted
trench locations do not correlate with the locations shown on the drawing. Also. historical
logbooks have different trench numbers than the numbers indicated on the drawing.

3.3.2.2.3.3.8 218-W-I1 Burial Ground

As reported in the 2005 geophysical investigation, one trench and one "pit" about 18 m east of
the trench, make up the 218-W- II Burial Ground. The trench location correlates very well with
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the trench location identified in Hanford Site Drawing H-2-3 1268, Solid Waste Burial Grounds
Plot Plan, and with the northernmost trench depicted in Hanford Site Drawing H-2-94250, which
shows two east-west-oriented trenches. The pit is not depicted on any available drawings.
Given the quality of the geophysical data at this site, it is believed that the southern trench shown
in Hanford Site Drawing H-2-94250 does not exist and that the older Hanford Site Drawing
H-2-31 268, which shows only one trench at this landfill, is more accurate, although it does not
depict the pit.

The 2006 geophysical investigation was an expansion of the area covered in the first phase of
geophysical investigations (D&D-28379); the investigation resurveyed the area covered in the
2005 investigation and continued to the area just north of the 21 8-W- I1 Burial Ground
(i.e., toward the southern portion of the 218-W-4A Burial Ground). The only anomalies located
were five trenches that align with those in the southern part of the 21 8-W-4A Burial Ground.
This second geophysical investigation confirmed the results from the original investigation; the
21 8-W- 11 Burial Ground most likely contains only one trench and one pit (contrary to the most
recent Hanford Site drawing).

3.4 ENVIRONMENTAL MONITORING

This section discusses current environmental monitoring at the Hanford Site Central Plateau.
The Central Plateau includes the 200 East Area, 200 West Area, and 200 North (industrial) Area
and portions of the largely undisturbed 600 Area. This section also summarizes existing
OU-specific environmental information.

Environmental monitoring at the Hanford Site consists of effluent monitoring, environmental
surveillance, groundwater monitoring, investigative sampling, and select characterization within
the vadose zone. Investigative sampling of air, external radiation, soil, vegetation, and biota is
conducted in the 200 Areas as part of the Hanford Site near facility and environmental
monitoring programs. The purpose of the investigative sampling is to confirm the absence or
presence of radioactive and/or hazardous contaminants where known or suspected contaminants
are present or to verify radiological conditions at specific project sites. Media sampled include
air, surface water and sediment, drinking water, food and farm products. external radiation. soil,
vegetation, nests (bird, wasp, ant), mammal feces (rabbit, coyote), mammals (mice, bats), and
insects (fruit flies). Investigative wildlife samples are used to monitor and track the effectiveness
of measures designed to deter animal intrusion. Wildlife related materials, including nests,
carcasses, and feces, are collected as part of the integrated pest-management program or when
encountered during a radiological survey. Samples are analyzed for radionuclides and/or other
hazardous substances, with disposal contingent on the level of contamination present. Results of
investigative sampling are reported in the annual Hanford Site Environmental Surveillance Data
Report. The most recent of these annual reports is PNNL-15892, Appendix 1, Hanfrd Site
Environmental Suriveillance Data Repurt obr Calendar Year 2005. PN NL-1 5892 covers the
entire Hanford Site, including those areas not associated with operations (such as the 600 Area).

Groundwater also is routinely monitored site wide. More than 600 monitoring wells are sampled
annually or more frequently to characterize groundwater flow, groundwater contamination by
metals, radionuclides and chemical constituents, and the area of contamination. Results of
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groundwater monitoring and remediation are presented in an annual report, the most recent of
which is DOE/RL-1008-l.

For purposes of groundwater monitoring, the LLBGs are grouped into four LLWMAs:
(LLWMA-l. LLWMA-2, LLWMA-3, and LLWMA-4), as described further in Section 3.5.
Groundwater monitoring is performed at or near the LLWMAs for past-practice purposes or
CERCLA. LLWMA-l and LLWMA-2, in the 200 East Area, fall within the
200-BP-5 Groundwater OU. LLWMA-3 and LLWMA-4, in the 200 West Area, fall within
the 200-ZP-I Groundwater OU (a small part of LLWMA-4 is technically within the
200-UP-I Groundwater OU).

PNNL-14859. Interim Status Groundwater Monitoring Plan br Low-Level Waste Management
Areas I to 4, RCRA Facilities, Han/br', Washington, describes the monitoring required under
the RCRA as implemented by the State of Washington dangerous waste regulations
(WAC 173-303). The plan is revised by DOE periodically to reflect the current groundwater
monitoring well network. Final status monitoring is expected to replace this plan upon
incorporation of the LLBGs into the Hanford Facility RCRA Permit (WA7890008967).

Wells are sampled semiannually for indicators of groundwater contamination including pH,
specitic conductance, total organic carbon, and total organic halides (total organic halogen)
following WAC 173-303-400. "Interim Status Facility Standards," and 40 (FR 265.92.
"Sampling and Analysis," by reference. Wells are sampled semiannually for groundwater
quality parameters including chloride, iron, manganese. sodium. and sulfate. and annually for
phenols. Annual analysis is the minimum for these parameters following WAC 173-303-400 and
40 CFR 265.92 by reference. The monitoring frequency for alkalinity, lead, mercury, and
polychlorinated biphenyls has been reduced. Dissolved oxygen has been added as a field
measurement to provide an indication of oxidation state in the aquifer.

The groundwater beneath LLWMA- I is impacted by regional contamination. The most
significant chemical contaminants identified are nitrate and cyanide from the vicinity of the
BY Cribs to the east (and may include some contamination from the B-BX-BY Tank Farms and
other nearby cribs). Relatively few regional chemical-contaminant plumes affect the
groundwater beneath LLWMA-2. Nitrate contamination is found at levels below the drinking
water standard in several locations and at levels above the drinking-water standard in several
upgradient wells. The groundwater beneath much of LLWMA-3 is impacted by contamination
from upgradient sources. This contamination includes carbon tetrachloride, chloroform,
trichloroethene, and nitrate. LLWMA-4 is affected by regional VOC contamination, and the
northern part is within the capture zone of the 200-ZP- I Groundwater OU interim action
pump-and-treat remediation system. Carbon tetrachloride is the major contaminant in the plume.
but chloroform, trichloroethene, and tetrachloroethene also are present, along with nitrate
contamination.

Detection monitoring at the LLWMAs is hindered by gaps in the well network. Many of the
wells previously monitored as part of the RCRA monitoring systems at LLWMA-2, LLWMA-3.,
and LLWMA-4 have gone dry because of regional declines in water levels. These declines are
related to elimination of liquid waste discharges to the soil column through ponds, ditches, and
cribs, and associated reductions in artificial recharge mounds. At LLWMA-2, the water table
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has declined below the top of the basalt, so replacement wells are not practical. The schedule for
installation of new monitoring wells across the site is under the purview of Tri-Party Agreement
Milestone M-024. This milestone is reassessed annually.

DOE-R L-2000-72, Per/brmance Assessment Monitoring Plan for the Han/brd Site Loi-Level
Burial Grounds, describes groundwater and air monitoring that is performed to support
requirements of DOE 0 435.1, Radioactive Waste Management. As part of this plan,
groundwater and air are routinely sampled for radiogenic components. Subsidence
monitoring information also is assessed. Relevant data from the Hanford Site groundwater
monitoring annual report (e.g., DOE/RL-2008-0 I), the Hanford Site environmental report
(e.g., PNNL- 15892, Hanfoird Site Environmental Report/br Calendar Year 2005). the Hanford
Site environmental surveillance data report (e.g., PNNL.- 15892, Appendix 1), and the facility
operating record are evaluated and reported on an annual basis to RL. This annual report
identifies whether any changes in facility operations, waste receipts, waste form behavior,
monitoring data, research and development data, or land-use decisions have affected
the assumptions and conclusions in the performance assessments for the LLBGs
(i.e.. WI C-EP-0645 and WH C- SD-WM-TI-730, Per10rance Assessment or the Disposal of
Low-Level Waste in the 200 East Area Burial Grounds). DOE-RL-2000-72 was generated to
provide a conservative evaluation of potential radiological impacts to the environment for
purposes of safely managing radioactive waste.

3.4.1 Ecological Evaluation Report and Terrestrial
Ecological Risk Assessment

DOI/RL-2001-54, Central Plateau Ecological Evaluation, was prepared to support ecological
evaluations under the RL/FS process for Central Plateau waste sites. DOE/RL-2001-54
completes a screening-level ecological risk assessment (SLERA) for the Central plateau in
accordance with the eight-step EPA ecological risk-assessment process presented in
EP A 540/R-97/006. Ecological Risk Assessment Guidance for Superuid: Processfor Designing
and Conducting Ecological Risk Assessments (Interim Final). The first two steps of the process
(the screening-level assessment), are shown in Figure 3-1.

The Central Plateau Ecological Risk Assessment complements several others being performed
on the Hanford Site to ensure that human health and ecological risks are properly evaluated in
support of remedial action decision making. Although originally focused on CERCLA waste
sites, the scope of the Central Plateau Ecological Risk Assessment expanded to include the
contiguous Central Plateau in the four-phased activity described below:

I. Phase I - Central Plateau CERCLA waste sites (FY 2004)

- Ecological risk assessment guidance for Superfund (ERAGS) DQO process for
Phase I CERCLA waste sites

- Sampling and analysis plan development
- Radiological and Global Positioning System surveys of the Phase I waste sites
- Soil and biota sample collection and analysis
- Assessment of West Lake characterization data and additional data quality

requirements
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Figure 3-1. U.S. Environmental Protection Agency Two-Tier., Eight-Step Ecological
Risk-Assessment Process (adapted From EPA/540/R-97/006).

STEP 1 SCREENING LEVEL:
- Site Visit
- Problem Formulation
e Toxicity Evaluation

STEP 2: SCREENING LEVEL:
- Exposure Estimate
- Risk Calculation
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STEP 3. PROBLEM FORMULATION:
- Toxicity Evaluation
- Endpoint Assessment
- Exposure Pathways
- Questions/Hypotheses

STEP 4: STUDY DESIGN AND DQO PROCESS:
- Work Plan and SAP

STEP 5 VERIFICATION OF FIELD
SAMPLING DESIGN

STEP 6: SITE INVESTIGATION AND
DATA ANALYSIS

STEP 7 RISK CHARACTERIZATION

STEP 8 RISK MANAGEMENT
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2. Phase II - Tank Farms, West Lake, US Ecology Site, and BC Controlled Area (FY 2005)

- ERAGS DQO process for Phase 1I waste sites (ultimately focused on the
BC Controlled Area)

- Sampling and analysis plan development
- Radiological and Global Positioning System surveys of 3-ha plots in the

BC Controlled Area
- Soil and biota sample collection and analysis

3. Phase III - Nonoperational habitat around the 200 East and 200 West Areas (FY 2006)

- Validate Phase I and Phase If characterization data
- Data quality assessment of Phase I and Phase II characterization data
- ERAGS DQO process for Phase III habitat areas and evaluation of additional data

needs for the Phase I and Phase II waste sites
- Completion of the West Lake DQO

- Evaluation of the ecological impacts of the 200 West Area dispersed carbon
tetrachloride vapor plume on burrowing animals

- Sampling and analysis plan development
- Radiological and Global Positioning System surveys of soil sampling areas
- Soil, water, vapor, and biota sample collection and analysis

4. Phase IV - Final Ecological Risk Assessment (FYs 2007-2008)

- Validate Phase Ill data

- Perform data quality assessment on Phase Ill characterization data
- Develop final risk-assessment report, including

- Problem formulation including assessment endpoints
- Analysis of phase results: exposure and effects information
- Risk characterization: discuss weight of evidence for each assessment endpoint
- Data quality assessment for the Phase I/Il/Ill data and other relevant studies
- Develop ecological PRGs for the Central Plateau.

The document contains a compilation and evaluation of ecological sampling data that have been
collected over many years from undisturbed and disturbed habitats on the Central Plateau.
The document describes the habitats on the Central Plateau, including sensitive habitats and the
plants and animals that inhabit them. It identifies potential species of concern, including
threatened and endangered species and new-to-science species. A detailed survey of the Central
Plateau performed in 2000 and 2001 is incorporated into DOE/RL-200 1-54. which provides a
current, detailed description of the ecological setting of the Central Plateau and augments the
ecological information presented in this RI/FS work plan.

DOE/RL-2001-54 helps answer questions about Central Plateau ecological resources that are
important to preserve and protect. The document also identifies ecological data needs that can be
addressed in future ecological sampling activities on the Central Plateau.

The SLERA in DOE/RL-2001-54 is a conservative evaluation of risk to the ecological receptors
that are unique to the Central Plateau from stressors- -in this case, introduction of contaminants
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and habitat elimination. The SLERA identifies pathways for ecological receptors to be exposed
to the contamination and evaluates potential risk from those exposures.

This leads to the problem formulation stage of a baseline ecological risk assessment. During
problem formulation, the risk managers and others consider the toxicity evaluation, conceptual
model exposure pathways, and assessment endpoints to support cleanup decisions. As a result.,
they are able to better define the initial risks and to determine direction for the DQO process,
if needed.

The SLERA in DOE/RL-2001-54 concluded that there were indications of potential risk and
uncertainty for several contaminants on the Central Plateau that justified performance of a
baseline ecological risk assessment, which would complete the ERAGS process beyond the
screening level. This conclusion was supported by RL, the EPA, Ecology, the Hanford Advisory
Board, the Hanford Natural Resource Trustees, and public participants, resulting in the Central
Plateau Ecological Risk Assessment, which began in July 2003.

The final ecological risk assessment report will support the RI/FS process for the Central Plateau
OU FSs with an assessment of the ecological risks and PRGs to be applied to the Central Plateau
waste sites. The ecological risk assessment process for the Central Plateau is depicted
graphically in Figure 3-2.

3.4.2 200-SW-1 and 200-SW-2 Operable Unit Specific
Environmental Information

A summary of ecological resources for the 200 Areas is provided in the Implementation Plan
(DOE/RL-98-28, Appendix F. Chapter 8.0). Available information pertaining to sampling of
vecetation and biota within the 200 East and 200 West Areas is presented in this section to
summarize existing ecological data and as input to Section 3.5 on potential impacts to human
health and the environment.

Eighty-five environmental monitoring records of wildlife and vegetation at the 200 East and
200 West Areas, collected since 1965, were reviewed and summarized in WHC-MR-0418,
Hisiorical Records o/'Radioaclive' Cuniiamination in Biw/a at the 200,1 Areas o'the Han/brd Site.
The report indicates that areas in the vicinity of the LLBG sites were sampled between 1965 and
1993. About 4,500 individual cases of monitoring for radionuclide uptake or transport in biota in
the 200 Areas environs were included in the documents reviewed in WIC-MR-0418.
Approximately 2,400 samples were collected from near the operations areas, and only about
120 samples (i.e., approximately 5 percent) exceeded radionuclide concentrations of 10 pCi'g.
Roughly 2.100 biotic samples were collected during special investigations at known or suspected
contaminated sites, and about 1,800 (i.e., approximately 86 percent) exceeded concentrations of
10 pCi'g. indicating that radionuclide contamination has remained relatively localized even
though it has spread beyond the intended landfill boundaries. WICMR-041 8 further states that
the routine monitoring is targeted to detect potential radioactive contamination at nuclear
facilities and landfills. and the special investigative samples usually are targeted at known
incidents of biotic uptake and transport. Therefore, both results are biased toward detection of
radioactivity. These radionuclide transport or uptake cases were distributed among 45 species of
animals (mostly small mammals), feces, and 30 species of vegetation.
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Figure 3-2. Phased Central Plateau Ecological Risk Assessment.
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Wildlife species most commonly associated with uptake of radioactive contamination in the
200 Areas historically have been house mice and deer mice, but other animals such as birds
(including waterfowl), coyotes, cottontail rabbits, mule deer, and elk have been sampled
(WHC-MR-0418; PNNL- 15892, Appendix 2, Hanfrd Site Near-Facility Environmental
Monitoring Data Reportlfor Calendar Year 2005). Deer, elk, and rabbits are monitored routinely
outside the fence in the vicinity of the 200 East and 200 West Areas as part of the Surface
Environmental Surveillance program identified in DOE/RL-91-50, Environmental Monitoring
Plan United States Department of Energy Richland Operations 0f/ice.

Plant species potentially may be exposed to contaminated soils and/or groundwater present in the
vadose-zone soil. Plants live in direct contact with the soil and can take up contaminants through
physical and biological processes. Exposure is a function of the plant species, root depth.,
physical nature of the contamination, and the contaminant concentrations and distributions in the
soil. Plants generally are tolerant of ionizing radiation (IAEA 332, Effects oflonizing Radiation
on Plants and Animals at Levels Implied by Current Radiation Protection Standards), but
potentially present a contaminant pathway to wildlife through the consumption of contaminated
seeds, leaves, roots, or stalks. Radionuclide uptake by plants within the 200 Areas was
demonstrated in WHC-MR-0418. The vegetative species most commonly associated with the
contamination was the Russian thistle. Because of the potential for radionuclide uptake by
deep-rooted vegetation, herbicides are routinely applied to areas in the landfills that have past
radionuclide uptake occurrences.

In a 2001 sampling described in PNNL-13910, Hanford Site Environmental Report/or Calendar
Year 2001, 57 soil samples and 49 vegetation samples were collected in the 200/600 Areas. Soil
samples consisted of a composite of five plugs of soil, each 2.5 cm (1 in.) deep, and 10 cm (4 in.)
in diameter, from each sampling location. Two sites in the 200-SW-I and 200-SW-2 OUs were
sampled for soil contamination in 2000 and 200 1. Perennial vegetation samples consisted of the
current year's growth of leaves, stems, and new branches collected from sagebrush and
rabbitbrush. Vegetation from two locations in the 200-SW- 1 and 200-SW-2 OUs were sampled
in 2000 and 2001. Surveillance of perennial vegetation in 1998 generally confirmed
observations of past sampling. Radionuclide analysis indicated that Sr-90, Cs-134., Cs-137, and
uranium were detectable in soil; Sr-90 and uranium were detectable in vegetation. Fission
products were most common in the 200 Areas. Thirty-one sitewide investigative vegetation
samples were analyzed for radionuclides in 2001. Of the samples analyzed, 27 showed
measurable levels of activity. Eight tumbleweed fragments showed elevated field readings. with
five of the eight samples originating from the 218-E-12B Burial Ground (part of the
200-SW-2 OU) in the 200 East Area (PNNL-1 3910).

Investigative wildlife sampling was used to monitor and track the effectiveness of measures
designed to deter animal intrusion. Wildlife related materials, including nests, carcasses, and
feces. were collected as part of the integrated pest management program or when encountered
during a radiological survey. Samples were analyzed for radionuclides and/or other hazardous
substances, with disposal contingent on the level of contamination present. In 2001, five wildlife
samples were submitted for analysis. The maximum radionuclide activities in 2001 were in
mouse feces collected near the 241-TX-155 Diversion Box (part of the 200-IS-I OU) in the
200 East Area. Contaminants included Sr-89/90, Cs-137, Eu-154, Pu-238, and Pu-239/240
(PNNL-13910). The number of animals found to be contaminated with radioactivity, their
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radioactivity levels, and the range ofradionuclide activities were within historical levels
(PNNL-13910).

As described in WHC-MR-0418, a sample of mouse feces collected at the 218-E-12A Burial
Ground (part of the 200-SW-2 OU) in 1985 had a Sr-90 concentration of 400 million pCi/g; the
218-E-I 2A Burial Ground was interim stabilized in 1994. Noticeable improvements in reducing
the uptake and transport of radionuclide contaminants by biota have been observed in areas
where interim stabilization activities have taken place (WHC-MR-0418).

Biological transport of contamination by ants is a source of concern on the Hanford Site.
Harvester ants, which are present on the disturbed soils associated with landfills, have shown
extreme resistance to radioactive sources (Gano, 1980, "Mortality of the Harvester Ant
(Pogonomyrmex owyheei) After Exposure to 1 37Cs Gamma Radiation"). In a contamination
area, ants are capable of bringing radioactive materials to the surface, where they potentially
could become available to other means of transport by wind, plant uptake., birds, or mammals.

The following Web link provides a path to site environmental monitoring reports dating back
nearly five decades: hittp: hanford ite.pnI.zr cmr _r . These reports provide additional
information regarding ecological, radioactive contamination occurrences.

3.4.3 Landfill Inspection Practices

In addition to the environmental monitoring described above, routine inspection associated with
operation and maintenance of the 200-SW-2 OU landfills also is performed. Regular inspection
of waste storage/disposal facilities identifies malfunctions and deterioration, human error, or
packaging problems that may cause or lead to release of radioactive or hazardous waste
constituents to the environment or pose a threat to human health. Inspections typically include
assessment of the following conditions.

" Areas between and within 10 m (33 ft) of waste zones are free of transient combustibles
such as paper, rags, trash, and scrap wood.

. Waste container zones are separated by at least 10 m (33 ft).

. Container integrity is not compromised by punctures, dents, penetrating scratches, loose
lids, bulging, excessive corrosion or other damage/deterioration (where possible to
inspect).

. Containers are closed., are stored in a manner which will not rupture the containers or
cause them to leak, and show no evidence of spillage or leakage, such as moisture on the
sides or underneath (where possible to inspect).

- Container marking/labeling is intact, unobscured, legible, and in good condition (where
possible to inspect).

. Spill pallets contain no liquid.
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. Fire lanes are clear and unobstructed; fire-fighting vehicles have free and easy access to
the burial ground/trench.

. Roads into trenches, trench sidewalls and bottoms, spoil piles and paving (asphalt,
concrete or gravel) are intact and in good repair.

" Backfilled storage/disposal trenches/areas are free of depressions, cave-ins, subsidence,
cracks, signs of animal intrusion, or erosion.

. Marker barricades (chain barricades, chain link fences. marker posts. etc.) around burial
grounds are intact and in good condition.

. Landfill postings are intact. unobscured, legible, and in good condition.

. All valves between caisson and breather filters are open.

. Wind-blown vegetation has been removed.

. Interim soil cover has not been eroded by wind or water.

. Subsidence areas or sink holes in interim soil cover are not observed.

. Fire break defensible space (within 9.2 m [30 ft] of waste containers) is clear of all
ground fuels, dead-rooted vegetation, and combustible materials.

. Fire break defensible space (within 9.2 n [30 ft] of waste containers) is clear of live
vegetation.

. Aisle spacing of 91 cm (36-in.) wide nominal (8 1.3 [32 in.] wide minimum) is
maintained between rows of containers.

3.5 RCRA TREATMENT, STORAGE, AND
DISPOSAL UNIT GROUNDWATER
MONITORING

This section describes groundwater monitoring at the RCRA TSD units in the 200-SW-I and
200-SW-2 OUs. The purpose of this section is to present current groundwater monitoring
information that can be referenced or included in FS/closure/postclosure plans developed for
each of the TSD units. Subsections for each TSD or waste management area provide a brief
history of RCRA monitoring, a description of the monitoring network and well design, and
recent results of monitoring. Section 2.1 provides aquifer identification for each site.
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3.5.1 Overview of RCRA Monitoring

RCRA groundwater monitoring is required by WAC 173-303-400 and 40 CFR 265, "Interim
Status Standards for Owners and Operators of Hazardous Waste Treatment, Storage, and
Disposal Facilities," Subpart F. "Groundwater Monitoring." Following are the current RCRA
groundwater monitoring plans for the applicable 200-SW-I and 200-SW-2 OU landfills:

" PNN L-I4859-ICN-2, Interim Status Groundwater Monitoring Ilan /or Low-Level Waste
Management Areas / to 4, RCRA Facilities, Han/brd, Washington, Interim Change
Notice

* PNN L-1 2227, Groundwater Monitoring Plan/ br the Nonradioactive Dangerous Waste
Land/ill.

In addition to the RCRA monitoring., DOE 0 435.1 requires performance assessment monitoring
at LLWMAs I through 4 (DOE/RL-2000-72). This program uses the same monitoring networks
that the RCRA program does, but monitors for radionuclides, which are excluded under RCRA.

The SWL is adjacent to the NRDWL and is regulated under WAC 173-304. PNNL-13014,
Groundwater Monitoring Plan/or the Solid Waste Land/ill, describes the monitoring program.

The LLBG RCRA Part B Permit Application first was submitted to Ecology in December 1989
(DOE/RL-88-20) to meet Tri-Party Agreement Milestone M-020-06. DOE submitted the most
recent version of the Part B Permit Application to Ecology in June 2002 (Draft Revision 2).
Chapter 5 of the Part B Permit Application contains groundwater monitoring requirements.
Groundwater well installation priorities for the LLBG are established and agreed to annually
under Tri-Party Agreement Milestone M-024. Notice of Deficiency workshops have been
completed and all Notice of Deficiencies have been closed. The closed Notice of Deficiencies
were transmitted to Ecology on December 19, 2007 (08-AMCP-0063, "Hanford Facility
Dangerous Waste Part B Permit Application., Low-Level Burial Grounds (LLBG)
DOE/RL-88-20, Revision 2"). Revision 2 of the LLBG RCRA Part B Permit Application will be
revised for submittal to Ecology. The revision will incorporate the Notice of Deficiency
resolutions and incorporate updates to make the information current.

DOE submitted the NRDWL closure/postclosure plan in August 1990 (DOE/RL-90-17) to meet
Tri-Party Agreement Milestone M-020-07. The Notice of Deficiency process was not completed
for this closure/postclosure plan. The closure/postclosure plan is being updated for submittal to
Ecology. DOE will use activities under the 200-SW-I OU CERCLA process to develop
groundwater information data to support the NRDWL closure/postclosure plan.

DOE has prepared quarterly RCRA groundwater monitoring reports since 1986
(e.g., SGW-33492, Quarterly Groundwater Monitoring Dlata /or the Period October through
December 2006). RCRA annual reports commenced in 1988. The RCRA annual reports have
been integrated with Hanford Site groundwater monitoring reports since 1997
(e.g., DOE/RL-2008-0 1).

The RCRA interim status regulations require semiannual comparisons of upgradient and
downgradient groundwater results to determine whether the TSD units have adversely impacted

3-47



DOE/RL-2004-60 REV 0

groundwater quality. The comparisons are conducted for four contaminant indicator parameters:
pH, specific conductance, total organic carbon, and total organic halides. These comparisons are
not presently conducted at LLWMA-3 because there are no upgradient wells at this site.

3.5.2 218-E-10 Burial Ground (LLWMA-1)
Groundwater Monitoring

The 218-E- 10 Burial Ground comprises LLWMA- 1, located in the northwestern corner of the
200 East Area.

3.5.2.1 History

The monitoring wells have been sampled since 1988 for contaminant indicator parameters,
groundwater quality parameters., drinking water parameters, and site-specific parameters as
required by WAC 173-303-400(3). "Interim Status Facility Standards," "Standards," which
incorporates by reference 40 CFR 265, Subpart F.

3.5.2.2 Well Locations and Design

The original RCRA monitoring plan for LLWMA- I (WHC-SD-EN-AP-0 15, Revised
Ground- Water Monitorin( Plan fr the 200 Areas Low-Level Burial Grounds) included four
upgradient wells and nine downgradient wells. Because the unconfined aquifer is thin in this
region (see Section 2. 1), all of the wells monitor the top of the unconfined aquifer. and several
are screened across the entire aquifer thickness. Casings and screens are stainless steel, and
annular spaces are sealed with bentonite.

The monitoring well network in 2007 includes what are currently believed to be 7 upgradient
wells and 10 downgradient wells. However, the number of downgradient versus upgradient
wells is indeterminate. DOE Rl-2008-0 indicates that the groundwater gradient in this part of
the 200 East Area is almost flat. making determination of groundwater flow direction difficult.
No new wells for LLWMA-I are included in recent versions of Tri-Party Agreement
Milestone M-024. Future Tri-Party Agreement Milestone M-024 negotiations and agreements
will address groundwater monitoring well needs for LLWMA-I. The groundwater monitoring
well network at this landfill is shown in Figure 3-3.

3.5.2.3 Results of Groundwater Monitoring

Specific conductance of groundwater has increased in some LLWMA- 1 wells since 1998 and
exceeded the upgradient/downgradient comparison value in downgradient well 299-E33-34 in
FY 2006 (DOE RL-2008-0 1). Specific conductance has exceeded the comparison value in
another downgradient well, 299-E32- 10, in the past. The exceedances are believed to be related
to a regional nitrate plume and not LLWMA- 1. Other indicator parameters were below
comparison values in FY 2006.
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Figure 3-3. Groundwater Monitoring Wells at the 21 8-E-10 Burial Ground
(LLW MA- 1) (DOE RL-2008-) 1).
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3.5.3 218-E-12B Burial Ground (LLWMA-2)
Groundwater Monitoring

The 218-E- 1 2B Burial Ground comprises LLWMA-2, located in the northeastern corner of the
200 East Area.

3.5.3.1 History

The monitoring wells have been sampled since 1988 for contaminant indicator parameters,
groundwater quality parameters., drinking water parameters, and site-specific parameters as
required by WAC 173-303-400(3), which incorporates by reference 40 CFR 265, Subpart F.

3.5.3.2 Well Location and Design

The original monitoring plan for LLWMA-2 (WHC-SD-EN-AP-0 15) included four upgradient
wells and eight downgradient wells. The monitoring network was subsequently expanded to
include 16 wells, but as of FY 2007, seven of these wells had gone dry. The water table has
declined below the top of the basalt surface in the north half of LLWMA-2, leaving no
unconfined aquifer (Section 2.1). Consequently. no replacement wells are proposed.

Because the unconfined aquifer is thin in this region, monitoring wells are screened across the
entire aquifer thickness. Casings and screens are stainless steel, and annular spaces are sealed
with bentonite. The groundwater monitoring well network at this landfill is shown in Figure 3-4.

3.5.3.3 Results of Groundwater Monitoring

Indicator parameters did not exceed comparison values in FY 2006 (DOE/RL-2008-0 1).
Specific conductance has been increasing for several years in wells monitoring the southeast
portion of the site. Groundwater in these wells has elevated sulfate, chloride, nitrate, and
calcium. Similar chemistry was seen in former upgradient well 299-E34-7, which went dry in
2006. The source of this chemistry is not clear, but may be caused by leaching or infiltration
processes within the vadose zone. Total organic carbon and total organic halides also are
elevated in the southeast wells, although levels were below the upgradient downgradient
comparison value. Although these constituents also were elevated in the former upgradient well,
the source currently is unknoxvn.

3.5.4 218-W-3A, 218-W-3AE, and 218-W-5 Burial
Grounds (L LWMA-3) Groundwater Monitoring

The 218-W-3A, 218-W-3AE, and 218-W-5 Burial Grounds, located in the north-central part of
the 200 West Area, comprise LLWMA-3.
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Figure 3-4. Groundwater Monitoring Wells at the 218-E-12B Burial Ground (LLWMA-2) (DOERL-2008-0 1).
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3.5.4.1 History

The monitoring wells have been sampled since 1988 for contaminant indicator parameters,
groundwater quality parameters, drinking water parameters, and site-specific parameters as
required by WAC 173-303-400(3), which incorporates by reference 40 CFR 265. Subpart F.

3.5.4.2 Well Location and Design

The original RCRA monitoring plan for LLWMA-3 (WHC-SD-EN-AP-0 15) included 2 shallow
upgradient wells, II shallow downgradient wells, and 2 deep monitoring wells (one upgradient
and one downgradient). The shallow wells were designed to monitor the top portion of the
unconfined aquifer and were completed with 6.1 m (20-ft) screens that extended -4.6 m (15 ft)
below and 1.5 m (5 ft) above the water table. The deep wells were installed with 6 m (20-ft)
screened intervals at the bottom of the unconfined aquifer. Well casings and screens are stainless
steel, and annular spaces are sealed with bentonite. The monitoring-well network subsequently
was expanded to include 20 wells, but 16 of the shallow wells went dry as a result of declining
water-table levels from reduced artificial recharge associated with elimination of liquid waste
discharges to the soil column.

DOE installed three downgradient wells in 2006. These newer wells are completed with 10.8 m
(35-ft) screens to extend their useful lives as the water table declines. Additional wells will be
addressed through the Tri-Party Agreement Milestone M-024 priority list. The groundwater
monitoring well network at the LLWMA-3 landfills is shown in Figure 3-5.

3.5.4.3 Results of Groundwater Monitoring

Currently there are no monitoring wells on the upgradient (west) side of LLNWMA-3. For this
reason, statistical upgradient/downgradient comparisons have been suspended until new
upgradient wells are installed and background statistics are reestablished (DOE/'RL-2008-0 1).

3.5.5 218-W-4B and 218-W-4C Burial Grounds
(LL WMA-4) Groundwater Monitoring

The 2 1 8-W-413 and 218-W-4C Burial Grounds, located in the south central part of the 200 West
Area. comprise LLWMA-4.

3.5.5.1 History

The monitoring wells have been sampled since 1988 for contaminant-indicator parameters,
groundwater quality parameters. drinking water parameters, and site-specific parameters as
required by WAC 173-303-400(3). which incorporates by reference 40 CFR 265. Subpart F.
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Figure 3-5. Groundwater Monitoring Wells at the 218-W-3A, 218-W-3AE, and
218-W-5 Burial Grounds (LL\WMA-3) (DOERL-2008-0 1).
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3.5.5.2 Well Location and Design

The original monitoring plan for LLWMA-4 (WHC-SD-EN-AP-015) included three shallow
upgradient wells, nine shallow downgradient wells, and two deep monitoring wells (one
upgradient and one downgradient). The shallow wells were designed to monitor the top portion
of the unconfined aquifer and were completed with 9.2 m (30-ft) screens that extended -7.6 m
(25 ft) below and 1.5 m (5 ft) above the water table. The deep wells were installed with 3 to
9.2 m (10- to 30-f) screened intervals at or near the bottom of the aquifer. Well casings and
screens are stainless steel, and annular spaces are sealed with bentonite.

The network was expanded to 19 wells, but 12 of them went dry because of declining
water-table levels. DOE installed four wells in 2005 and 2006. These newer wells are
completed with 10.7 m (35-ft) screens to extend their useful lives as the water table declines.
Additional locations for new wells will be identified and prioritized under Tri-Party
Agreement Milestone M-024. The current groundwater monitoring network at the
LLWMA-4 Burial Grounds is shown in Figure 3-6.

3.5.5.3 Results of Groundwater Monitoring

In FY 2006, several downgradient wells exceeded the critical mean for total organic halides, a
continuation of previous exceedances (DOE/RL-2008-0 1). The elevated total organic halides are
attributed to carbon tetrachloride. Concentrations of carbon tetrachloride in LLWMA-4 wells are
consistent with the regional plume that originated from other 200 West Area liquid-waste-
disposal sites. However, air sampling of vent risers from trenches in LLWMA-4 indicated the
presence of carbon tetrachloride in 2002. Subsequent characterization was performed which
determined that carbon tetrachloride and carbon tetrachloride degradation product contamination
is present in the vadose zone. Although the carbon tetrachloride and carbon tetrachloride
degradation products exist as a regional groundwater plume beneath LLWMA-3,4 (as depicted in
Figure 2-6), the extent of any LLWMA-3,4 releases through the vadose zone are unknown.
Additional vadose-zone characterization associated with LLJWMA-3,4 releases is needed to
determine whether the releases have negatively impacted groundwater quality.

3.5.6 Nonradioactive Dangerous Waste Burial Ground
Groundwater Monitoring

The NRDWL is located in the central part of the Hanford Site about 5.5 km (3.4 mi) southeast of
the 200 East Area.

3.5.6.1 History

The monitoring wells have been sampled since 1986 for contaminant indicator parameters.,
groundwater quality parameters, drinking water parameters. and site-specific parameters as
required by WAC 173-303-400(3), which incorporates by reference 40 C'FR 265, Subpart F.
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Figure 3-6. Groundwater Monitoring Wells at the 218-W-4B and
218-W-4( Burial Grounds (LLWMA-4) (DOE/RL-2008-0 1).
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3.5.6.2 Well Location and Design

The revised monitoring plan for the NRDWL (PNNL-12227) included two shallow upgradient
wells, five shallow downgradient wells, and two deeper monitoring wells (one upgradient and
one downgradient) that are screened at the base of the uppermost unconfined aquifer. The
shallow wells were designed to monitor the top portion of the unconfined aquifer and were
completed with 6 to 12 m (20- to 40-ft) screened intervals. The deeper wells were installed with
3 m (I 0-ft) screened intervals. Well casings and screens are stainless steel, and annular spaces
are sealed with bentonite. The groundwater monitoring well network at the NRDWL is shown in
Figure 3-7.

3.5.6.3 Results of Groundwater Monitoring

The values for RCRA indicator parameters at the NRDWL did not exceed their
upgradient/downgradient comparison values in FY 2006 for three of the indicator parameters:
pH, total organic carbon, and total organic halides. However, specific conductance exceeded its
comparison value in four downgradient wells, a continuation of previous exceedances
(DOE RL-2008-01). The increased specific conductance most likely is caused by increases in
the concentrations of nonhazardous constituents (bicarbonate, calcium. manganese, and sulfate)
from the adjacent SWL (Figure 3-7) to the south.

WhI-C-E P-002 1. Interim Hy drogeologic Characterization Report and Groundaiter Monitoring

Systenifor the Nonradioactive Dangerous Waste Landfill, Han/ord Site. Washington, was issued
in October 1987 to document groundwater monitoring network upgrades at the NRDWL and to
provide groundwater sampling results. Nine wells were installed in 1986 to provide a
detection-level groundwater monitoring system that met the requirements for interim status
groundwater monitoring under 40 CFR 265. Subpart F. Results from water samples collected
from shallow and deep groundwater monitoring wells were analyzed against primary drinking
water standards and no constituents were found to exceed the standards.

In December 1993 and September 1997, soil-vapor samples were collected in the vadose zone
at the NRDWL. The 1993 surveys (WHC-SD-EN-TI- 199, Aonradioactive DIangerons Waste
Land/ill Soil Gas Survey: Final Data Report) sampled soil-vapor from a maximum depth
of 4.5 m. Several VOCs were identified in samples collected from the vadose-zone
soil-vapor network including acetone; trichloroethylene; PCE; chloroform: carbon
tetrachloride; 1, 1 .1 -trichloroethane (TCA); , .1,2-trichloroethane; and cis- L,2-dichloroethylene.
The 1997 surveys (BHI-0l 115) sampled soil-vapor from a maximum depth of 29.7 m. The
1997 soil-vapor sample detected the same VOCs found in the 1993 survey with the addition of
1,I-dichloroethane. Of all the VOCs detected, TCA was the most widespread and was detected
in all but one of the deep vadose-zone probes at concentrations less than I pprnv.
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Figure 3-7. Groundwater Monitoring Wells at the Nonradioactive Dangerous Waste
Landfill and 600 Area Central Landfill (Solid Waste Landfill) (DOE/RL-2008-01).
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In August 1999, PNNL-12227 was issued describing, among other things. groundwater
monitoring results since 1987. This report indicates that concentrations of RCRA indicator
parameters (specific conductance, pH1, total organic carbon, and total organic halogens) have not
significantly increased over background. Some chlorinated VOCs were detected in NRDWL
groundwater monitoring wells, but below their maximum contaminant levels. For example,
PCE, TCA, carbon tetrachloride, and chloroform were all detected in downgradient wells. but in
concentrations below the primary drinking water standards. The groundwater beneath the
NRDWL contains tritium, I- 129. and nitrate due to regional plumes emanating from the
200 Areas.

Since 1999. groundwater monitoring at the NRDWL continues to focus on RCRA interim status
indicator parameters. Furthermore, VOCs are monitored because they may represent
groundwater contamination originating from the NRDWL. The groundwater quality parameters
(chloride, iron, manganese, phenols, sodium, and sulfate) are required analytes, but they are
either not detected or are reported in concentrations below their respective drinking water
standards. Although VOCs continue to be detected in groundwater beneath the NRDWL, several
of the constituents are below their practical quantitation limit and all are below applicable
primary drinking water standards. Concentrations of VOCs have been and continue to decline
over time.

3.6 POTENTIAL IMPACTS TO HUMAN
HEALTH AND THE ENVIRONMENT

This section presents and discusses the conceptual exposure model developed to identify
potential impacts to human health and the environment from landfills in the 200-SW- I and
200-S\W-2 OUs. Existing information pertaining to contaminant sources, release mechanisms,
transport media, exposure routes, and receptors is discussed to develop a preliminary conceptual
understanding of potential risks and exposure pathways. This information will be used to
support further evaluation of potential human-health and environmental risk, based on the RI
results. as part of the RI/FS documents for the 200-SW-2 OU. Landfills in the 200-SW-I OU
will be closed independently of the RI/FS process.

3.6.1 Contaminant Sources and Release Mechanisms

As mentioned in Section 2.2.1, the primary sources of contaminants at the 200-SW-I and
200-SW-2 OU landfills were the major facilities (e.g.. T Plant. 222-S Laboratory, tank farms.
U Plant., REDOX, PUREX, B Plant, Hot Semiworks Plant) and support operations in the
200 East and 200 West Areas. Many of the pieces of equipment from these facilities have a high
dose rate associated with them (e.g.. H W-63703, Disposition of Containinated Processing
Equipnent at Han/ord Atomic Products In/brmation 1958 1959). The packaged waste from
operations also contains significant radionuclide activity from the cesium and strontium
components of the waste (AR-H-2762). Releases of contaminants from the 200-SW- I and/or
200-SW-2 OU sites can occur through fire, infiltration (movement of water through the soil),
resuspension of contaminated soil (erosion or mechanical disturbances), volatilization
(movement of organic chemicals through the soil and into the air), biotic uptake (plant uptake or
animal ingestion), leaching, and radiation (gamma). The dominant mechanism of vertical
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contaminant transport in the 200-SW- I and 200-SW-2 OUs is from infiltration and leaching,
with rainwater or snowmelt as driving forces, because the volumes of liquids disposed within the
200-SW-I and 200-SW-2 OU sites were very small.

3.6.2 Development of Contaminants of Potential
Concern

A set of radiological and organic COPCs that may be present in the 200-SW-2 OU landfills was
developed based on the following bulleted items. This set of COPCs was further narrowed based
on the intrusive and nonintrusive characterization techniques to be used in Phase 1-13.

. 200 Areas plant operations as identified in various DQO documents for the 200 Areas
OUs, including the 200-CW- I, 200-CS- 1, 200-CW-5, 200-LW-1, 200-LW-2, 200-MW-I,
200-PW-1, 200-PW-2, 200-PW-4. 200-TW-1. and 200-TW-2 OWs

. The ecological risk-assessment DQOs for the 200 Areas (WMP-20570, Central Plateau
Terrestrial Ecologicla Risk A ssessnent Data Quality Objectives SunMmar Report -
Phase I; W M P-25493, Central Plateau Terrestrial Ecological Risk Assessment Diata

Qua/ity Objectives Sumnary Report - Phase 1f); W MP-29253, Central Plateau
Terrestrial Ecological Risk Al ssessment Data Qualitv Objectives Summary Report -
Phase III

. As outlined in the Implementation Plan.

In accordance with the May 2007 agreement (CC'N 0073214), Phase I-B characterization
primarily is focused on nonintrusive characterization techniques with limited intrusive
techniques. This characterization includes the application of historical records, borehole logging
(direct-pushes and groundwater wells), unused caisson visual and radiological surveys, and
nonintrusive soil-vapor and geophysical survey techniques (no soil samples will be collected
during Phase I-B). As a result of the May 2007 agreement, the standard COPC development
process and exclusion rationale in the DQO process did not apply for this phase of
characterization. Instead, the COPC list generated in the Phase I-B DQO process was limited to
contaminants that are readily detectable via nonintrusive soil-vapor sample or gross/spectral
gainma ray logging techniques. These COPCs are listed in Table 3-7.

3.6.2.1 Potential Human and Ecological Receptors

Potential receptors (human and ecological) may be exposed to the affected media through several
exposure pathways, including the following:

. Ingestion of contaminated soils, sediments, or biota

. Inhalation of contaminant dusts, vapors, or gases

. Dermal contact with contaminated soils or sediments

. Impacts of current concentrations of contaminants in soil on groundwater

. Direct exposure to external gamma radiation in site soils and sediments or exposed waste.
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Table 3-7. 200-SW-2 Operable Unit Phase I-B Contaminants of Potential Concern List.

Contaminants ofI
Poentina C o a Rationale for Inclusion

Potential Concern

Radioactive Constituents
Aiericiumn-241
Antimony- 125
Cesium- 137
Cobalt-60
Europium- 152
Europium- 154 Gross/spectral gamma logs can be used for stratigraphic correlations and detection of

Europium- 155 gamma-emitting radionuclides. Passive neutron logs provide qualitative indicators of

b alpha-emitting radionuclides. Alpha particles emitted from decay of transuranic elements
interact with oxygen in the soil generating secondary neutrons by (alpha, n) reactions.

Iodinc-129 lydrogen in the soil is capable of capture reactions followed by gamma ray emissions.
Neptunium-237 I-lydrogen capture lines in gamma spectra provide qualitative indictors of soil moisture and
Plutonium-239 alpha-emitting radionuclides.
Plutonium-24 1
Protactinium-234rn ligh-resolution gross/spectral gamma logs can be conducted in existing groundwater
Ruthenium-I06 monitoring wells with the cryogenically cooled, high-purity germanium detector

hoium-22 minimum 10 cim [4-in.] diameter borehole required). Lower resolution gross spectral
gamma logging at direct-push locations must be conducted with sodium iodide (Nal),

Shorium-232 bismuth germanate (13GO), lanthanum fluoride (LaF). or other slim-hole detectors given
Tin-126 the small diameter of the direct-push casing (-~5 cm [2 in.]). Active neutron moisture and
U'ranium-B232 passive neutron detectors are capable of slim-hole loggine.
Uraniumn-233
Uraniuin-234
Uranium-235
Uranium-237
Uranium-238

Volatile Organics
Volatile organic Analytical results and measurements hav e demonstrated that vapor-phase volatile organic
COMPOu~nds Pei contaminants are found within the landfills (SGW-32683). Volatile organic vapors may
mnant.11aclurers'

be detected in the subsurface trenches and/or soil by nonintrusive techniques.
specifications

A portion of the listed contaminants may be calculated rather than directl Ineasured.
1Hydrogen- I itself is not a contaminant ofpolential concern; however, it can be used as a qualitati c indicator of soil moisture

and alpha-emitting radionuclides. Alpha particles emitted From transuranic element decay can interact wvith oxygen in soil
producing secondary neutrons by (alpha, n1) reactions. Neutrons can be detected by passive neutron logging or they can
interact with soil iIIroUgh captiure reactions. Hvdrogce in soil is like Ty to enage in ieutlron capture followed by prompt
gantma-ray emission. The presence of hydrogen capture liines in passive gainina spectra is a qualitative indicator of soil
moisture and alpha-enitting radionucl ides.

S(w-32083. Rein/s /romn Vassive Orgiu-Vapor Samp/ing in S.Vected 200-Sl-2 Opcrale U nit Land/i/H f28-W-3t4
21-W-3AE, 218-W-41B, 2 l8-W-4C. and 2 An-W-5 Jine-Juiy 2006.

Potential human receptors include site workers (current and future) and site visitors (occasional
users), including intruders. Site worker and visitor exposure pathways primarily would involve
incidental soil/sediment ingestion, inhalation of contaminants, dermal contact with contaminated
soiis sediments. and external gamma radiation. Potential ecological receptors include terrestrial
plants and animals using the sites. More details on these specific receptors were presented in
Section 3.3.2. Site biota exposures primarily would involve incidental soil/sediment ingestion.
biota ingestion (e.g., coyotes eating prey that live on the site or deer consuming plants growing
on the site), dermal contact with contaminated soils/sediments, and external gamma radiation.
A summary of the contaminant types. exposure mechanisms, and principal receptors for the
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200-SW-I and 200-SW-2 OUs is provided in Table 3-8. The conceptual exposure pathway
model is presented graphically in Appendix E.

Table 3-8. Summary of Contaminants, Sources, Receptors, and Exposure Mechanisms for the
200-SW-I and 200-SW-2 Operable Units.

Contaminant Category Sources Potential Exposure Mechanisms Receptors

Radionuclides * Soil Ingestion, inhalation (fuigitive dust). direct Workers, iniruders, visiiors.
dermal contact, and external exposure plants. and animals

Metals Soil Ingestion and inhalation(Fugitive dust) Workers, intruders, visitors,

plants, and animals

)rga n ic compounds Soil, air Ingestion, inhalation Workers. intruders. %isitors,
(volatile and semis olatile plants. and animals
compounds)

Asbestos Soil, air Inhalation Workers

*Only applies to the 200-SW-2 Operable Unit landfils.

The first step in achieving surface water protection will be through protecting the groundwater
pathway. However, where surface water protection standards (including standards described in
WAC 173-340-730, "Surface Water Cleanup Standards") are more stringent than the
groundwater standards, protection of the Columbia River will be achieved by meeting the surface
water standards at either a standard or conditional point of compliance for groundwater. as
defined in WAC 173-340-720(8), "Point of Compliance." It is anticipated that current uses of
the Columbia River will continue in the future.

3.6.2.2 Potential Impacts

A SLERA for the Central Plateau landfills was developed in 2002. Based on the results of this
SLERA, the full EPA eight-step ecological risk assessment process was initiated in 2003. The
DOE expects to complete the ecological risk assessment in conjunction with the ongoing RI/FS
processes for the 200 Areas. The ecological risk assessment process may identify additional
characterization needs. Those needs could include soil sampling and analysis, biological studies
(including sampling and analysis), or other studies. Any data needs may apply to one or more
OUs. Ecological receptors have been identified and potential impacts to those receptors have
been evaluated at landfills in the 200 Areas (PNNL-I13230, Han/brd Site Environmental Report
fir Calendar Year 1999 (including some historical and early 2000 information); PNL-2253,
Ecology / othe 200 Area Plateau Waste Management Environs: A Status Report; and
WHC-SD-EN-TI-216, Vegetation Communities Associated with the 100-Area and the 200-Area
Facilities on the Han/ird Site). The vegetation cover on the Central Plateau predominantly is a
rabbitbrush cheatgrass and sagebrush cheatgrass in association with the incidental presence of
herbaceous and annual species. Many areas are disturbed and void of vegetation or sparsely
populated with annuals and weedy species such as Russian thistle. The contamination pathways
to ecological exposures for the landfills are minimized by the stabilization activities that have
been conducted.
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3.6.3 Conceptual Site Models

CSMs for the 200-SW-I and 200-SW-2 OU landfills have evolved over the past few decades.
CSMs initially were developed for the 200-SW-1 and 200-SW-2 OUs in DOE/RL-96-81; these
CSMs represented generalized models at the OU scale. CSMs for post-1988 waste buried in the
TSD unit landfills subsequently were developed for a subset of the 200-SW-2 OU landfills
(i.e., the LLBGs) and published in DOE/RL-2000-72. These CSMs were developed specifically
to guide future monitoring for potentially mobile radionuclide contamination that possibly could
be detected if it reached the groundwater and should in that case, be monitored via groundwater
wells located near the landfills. DOE/RL-2000-72 describes a hypothetical, "operational
conceptual model" and "post-closure conceptual model"; the operational model assumed an open
(non-backfilled) trench, while the postclosure model assumed that trenches are backfilled and an
engineered water-infiltration-limiting barrier is emplaced over the trench.

More recently, using landfill-specific operational information that was gathered during the
historical-records research and from the Phase I-A investigations for the 200-SW-2 OU sites,
updated CSMs have been developed for this RI/FS work plan. Unlike DOE/RL-2000-72, the
CSMs presented in Appendix E of this RI/FS work plan attempt to depict the current operational
conditions. Furthermore, the CSMs presented in Appendix E of this RI FS work plan were
developed to support remedial decision-making processes rather than waste management
requirements of DOE 0 435. 1. Historical documentation indicates waste in trenches was
backfilled (i.e., overlaid with the nearby trench spoil material) on a daily or weekly basis. As
such, these CSMs acknowledge that the buried waste is backfilled and no longer left exposed,
unlike the CSMs presented in DOE/RL-2000-72. Also inherent to the preliminary CSMs
included in this RI/FS work plan is acknowledgment that trench backfill material (in
combination with the buried waste) most likely experiences higher precipitation-infiltration rates
than undisturbed soils located adjacent to the landfills (PNL-10285, Estimated Recharge Rates at
the Han/brd Site). It also is recognized that, following precipitation events, topographic low
areas could receive moisture runoff from adjacent areas of higher elevation. Although not easily
depicted by the current CSMs included in this RI/FS work plan, it also is recognized that w,,aste
settling may be on-going. Settling may cause localized topographic lows, which are commonly
referred to as "sink holes" in inspection documentation. Such topographic lows, in turn, may
accentuate precipitation infiltration. At this time, contaminant fate and transport associated with
topographic lows have not been characterized. While VOC contaminant migration beneath the
landfill trenches has been characterized at LIWMA-4 at 13.7 m (45 flt below the surface, at
shallower depths the actual nature and extent is not yet well understood due to the limited
vadose-zone sampling in these areas (SGW-37027).

Recharge rates are affected by weather/climate, soil type, vegetation, and topography. Recharge
rates at the Hanford Site have been estimated through measurements (i.e.. drainage, moisture
content, tracers) and computer modeling. The measured long-term annual recharge rates vary fur
2.6 mm/yr (0. 1 in/yr) for several soil/vegetation combinations to 127.1 mm/yr (5 ini yr) for a
basalt outcrop with no vegetation. For computer model simulations, recharge rates vary from
essentially zero (0.05 mm/yr) for sandy loam soil with bunchgrass to 85.2 mm/yr (3.4 in yr) for
the same soil without vegetation. Based on precipitation data collected at the Hanford
Meteorological Station since 1947, the average annual precipitation is 172.7 mm/yr (6.8 in/yr).
More detailed discussions of recharge at the Hanford Site may be found in PNL-10285.
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The conceptual-exposure pathway model is also included in Appendix E (Figure E-1) to
communicate the current understanding of potential risks and exposure pathways associated with
the 200-SW-2 OU landfills. This information forms the basis for an evaluation of potential
human-health and environmental risk. Bin-level and site-specific CSMs also are presented in
Appendix E.

Additional work to further develop CSMs for the 200-SW-I OU landfills (beyond what has been
developed via BHI-01063, Conceptual Mode/for the Solid Waste Landfill; HNF-7173, Hanford
Solid Waste Landfill Closure Plan), and DOE-RL-90-17, will not be performed, because these
landfills are expected to be closed independent of the RI/FS process (as described in
Section 5.2).

3.6.3.1 Hanford Site Feature, Event, and Process Methodology

P N N L-SA-36387, A Comprehensive and Systematic Approach to Developing and Documenting
Conceptual Models of Contaminant Release and Migration at the Hanford Site, and
PN N L-S A-42671, A Systematic Approach for Developing Conceptual Models of Contaminant
Transport at the Hanford Site, describe a comprehensive and systematic approach for developing
and documenting Hanford Site-specific CSMs based on the features, events, and processes
methodology used in scenario development for nuclear waste disposal programs
(OECD/NEA. 2000, Features, Events, and Processes [FEPs] for Geologic Disposal of
Radioactive Waste: An International Database [Radioactive Waste Management]). Given the
large number of factors potentially applicable to CSMs for the 200-SW-2 OU landfills,
application of the features, events, and processes analysis methodology was applied to help focus
the CSMs in support of the RI/FS process for the 200-SW-2 OU.

The features, events, and processes methodology facilitates identification and
screening/prioritization of factors that can be assembled into a limited number of scenarios or
conceptual models to describe the potential risk sources, migration, and impacts relevant to the
decisions made. Together with an understanding of the level of uncertainty about the most
dominant factors, the relative effect of those factors on the decision errors can be analyzed.
This, in turn, can help to focus the RI data collection by targeting the most dominant factors with
the greatest level of uncertainty, which could contribute the most to the decision errors.

If, through field sampling, it is determined that the level of uncertainty can be reduced
(e.g., sampling results are within the envelope of expected conditions), then a subsequent
reduction in the decision errors can be expected. If, however, the results are outside the expected
envelope of expected conditions, then uncertainty goes up, as do the decision errors.

The streamlined approach for application of the Hanford Site features, events, and processes
methodology to the 200-SW-2 OU consisted of two main phases. The initial phase was aimed at
screening the Hanford Site features, events, and processes list against the existing CSMs to
evaluate completeness and to record current project assumptions and technical arguments. Most
of the primary Hanford Site features, events, and processes that are considered most relevant and
important (and their interrelationships) were graphically portrayed on a process-relationship
diagram developed in PNNL-SA-34515, Use of Process Relationship Diagrams in Development
of Conceptual Models. Identification and prioritization (dominance) of these primary Hanford
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Site features, events, and processes was generated through a series of meetings held with
representatives of the DQO team and other technical experts.

The second phase included an evaluation of all primary Hanford Site features, events, and
processes previously identified as potentially relevant to Hanford Site cleanup (WMP-22922,
Prototype Hanford Features, Events, and Processes [HFEP] Graphical User Interfiace). This
evaluation included a subjective analysis and prioritization (based on a consensus of professional
judgments) of those components of the CSMs (Hanford Site features, events, and processes)
considered potentially dominant versus subordinate with respect to their impacts on remediation
decision errors.

Using the process-relationship diagram developed for the 200-SW-2 OU and other supporting
documentation on CSM components, a methodical screening was conducted of the primary and
the lower Hanford Site features, events, and processes. During this screening, some additional
primary Hanford Site features, events, and processes were identified and incorporated into the
primary list. This resulted in a total of 240 primary Hanford Site features, events, and processes.
Of these, 81 were identified as potentially dominant to RI and cleanup of the 200-SW-2 OU,
78 were identified as subordinate, and 81 were identified as not being applicable.

Further analysis of the lower tiered Hanford Site features, events, and processes associated with
the primary Hanford Site features, events, and processes considered potentially applicable to the
200-SW-2 OU yielded a total of 90 individual (primary and/or lower tiered) Hanford Site
features, events, and processes considered potentially dominant. Likewise, analysis of the lower
tiered Hanford Site features, events, and processes yielded 87 potentially subordinate Hanford
Site features, events, and processes.

Further detail regarding this Hanford Site features, events, and processes analysis can be found in
SGW-34462, Application of the Han/hrd Site Feature, Event, and Process Methodology to
Support Development of Conceptual Site Models/br the 200-SW-2 Operable Unit Landfills.
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4.0 RI/FS WORK PLAN APPROACH AND RATIONALE

This chapter presents an overview of the approach that is planned to conduct additional
investigations of the 200-SW-2 OU. The 200-SW-I OU landfills (i.e.. NRDWL and SWL) are
not included in this chapter because any needed characterization will be addressed in the
respective closure plan(s) as described in Chapter 5.0.

4.1 SUMMARY OF DATA QUALITY
OBJECTIVE PROCESS

The RI needs for the 200-SW-2 OU were developed in accordance with the DQO process
( E PA/240/13-06/00 1, Guidance on Svsenatic Planning Using the Data Qualitv Ob/ectives
Process, EPA QA/G-4). The DQO process is a seven-step planning approach that is used to
develop a data collection strategy consistent with data uses and needs. The goals of the process
are to identify the data required to refine the preliminary site conceptual model and support
remedial decisions. The Phase I-A DQO process was completed in 2006 and documented in
D&D-27257.

The Phase 1-B DQO process to support this RI/FS work plan and SAP was implemented by a
team of subject matter experts from Fluor Hanford and RL. Subject matter experts provided
input on regulatory issues, the history and physical condition of the sites, and sampling and
analysis methods. This team also participated in the process to develop the characterization
approach outlined in the Phase I-B DQO summary report (SGW-33253). The DQO process and
involvement of the team of experts provides a high degree of confidence that the right type,
quantity, and quality of data are collected to fulfill the informational needs of the RI decisional
process. The DQO summary report presents the results of the DQO process for characterization
of the landfills in the 200-SW-2 OU.

Objectives identified for the 200-SW-2 OU DQO process incorporated into the RI/FS work plan
approach include the following.

. Determine the environmental measurements necessary to support the RI/FS process and
remedial decision-making.

. Identify the data and associated quality assurance/quality control needed for development
of the RIFS work plan and SAP.

. Develop preliminary CSMs that reflect the physical characteristics of the landfills and the
anticipated distribution of contaminants. Data collection will support refinement of the
models.

" Identify evaluation and preliminary remediation strategies that are inclusive of both
RCRA and CERCLA requirements for the 200-SW-2 OU landfills.
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The DQO process determined that the complexity of the landfills in the 200-SW-2 OU argue in
favor of developing a binning approach to support characterization for the sites. Bins were
developed based on CSMs for sites, using existing site knowledge. A description of the six site
bins is provided in Chapter 3.0 of this RI/FS work plan.

In addition to site binning, the Phase I-B DQO process determined that characterization of the
200-SW-2 OU landfills should be performed in a phased manner, beginning with additional
nonintrusive characterization techniques, then progressively moving to more intrusive
characterization techniques in future phases. The DQO process determined that the most
appropriate method to evaluate the landfills in all six bins is through an approach that first uses
historical records (e.g., logbooks, burial records) to focus the locations for nonintrusive field
characterization work. In turn, the results of the intrusive and nonintrusive characterization work
will be used to further refine the preliminary CSMs and focus future-phase (Phases I and I1)
characterization. This approach will help to ensure that rernediation activities are performed at
sites where there is a potential risk to human health or the environment. This approach initially
will require survey or field screening (or both) of the landfills within a bin to determine the
presence of contamination. The surveys and screening methods will involve the use of field
instrumentation to evaluate the levels of radioactive and chemical COPCs. The results from the
surveys and screening will provide a basis for determining the focus of intrusive investigation.
This phased approach to characterization is discussed in further detail in Section 5.3, and
depicted graphically in Figure 5-2 in Chapter 5.0 of this RI/FS work plan.

Data used to make decisions regarding the remediation of the 200-SW-2 OU landfills will be
collected and managed in accordance with DQOs to ensure data quality. The DQO process
ensures that the data collected are of a type, quantity, and quality commensurate with the
importance and intended use of the data. DQOs and quality assurance objectives ensure that
decisions made using the data are technically and scientifically sound and legally defensible.
The Phase I-B DQO process is documented in SGW-33253.

The SAP (Appendix A) describes site-investigation activities. The SAP includes a quality
assurance project plan. which defines the processes used to produce quality data and ensure that
operations are fully compliant with applicable requirements. Sampling and sample handling are
performed in accordance with approved procedures of RL and its supporting contractor(s).

The data quality assessment process compares completed field sampling activities to those
proposed in corresponding sampling documents and provides an evaluation of the rcsulting data.
The purpose of the data evaluation is to determine if quantitative data are of the correct type and
are of adequate quality and quantity to meet the project DQOs to support the decision-making
process. The data quality assessment is conducted in accordance with approved procedures of
RI, and its supporting contractor(s).

4.1.1 Data Uses

Existing information, as provided through the ongoing records research process for the
200-S W-2 OU landfills, was used to perform the initial grouping or binning of the sites. The
waste inventory information compiled to date also was used to establish and refine specific
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details for each waste site. This information includes any available disposal history for the site
that will assist the field team to do the following:

- Establish the locations of burial trenches
. Identify COPCs
* Provide a basis for estimating the lateral and vertical extent of contamination
. Provide a basis for focusing future-phase intrusive sampling
. Determine the stratigraphy beneath the landfills.

The 200-SW-2 OU landfills may contain many different radioactive and hazardous chemical
constituents. Specific COPCs may be screened during the risk assessment process. Often this
screening is done as part of a screening assessment, the purpose of which is to evaluate the
available data, identify data gaps, and screen COPCs. Screening may be accomplished by using
a set of toxicological benchmarks. These benchmarks are helpful in determining whether
contaminants warrant further assessment or are at a level that requires no further attention. If a
chemical concentration or the reported detection limit exceeds a lower benchmark, further
analysis is needed to determine the hazards posed by that chemical. If, however, the chemical
concentration falls below the lower benchmark value, the chemical may be eliminated from
further study. Concentrations exceeding an upper screening benchmark indicate that the
chemical in question is clearly of concern and may require remedial actions. Existing chemical
use records., process flowsheets, waste disposal records, and other historical information were
reviewed to support development of the list of COPCs discussed in Chapter 3.0.

Knowledge of the lateral and vertical extent of contamination is important to the identification.
evaluation, and selection ofa remedy. Based on historical records, the 200-SW-2 OU landfills
received dry waste for the most part. Although historical records indicate disposal of small
volumes of liquids in some landfill trenches, the liquids typically were sorbed and containerized.
Understanding the COPCs is important to the lateral and vertical extent of contamination
because of retardation factors (R) and distribution coefficients (Ka) affecting contaminant fate
and transport through the vadose zone. Some contaminants (e.g., technetium) have K1s and Rds
such that they migrate \vith infiltrating moisture. Other contaminants (e.g., plutonium) move
very little in surrounding soils, unless they are in the presence of complexing agents, low pH, or
other conditions favorable to migration. Still other contaminants (e.g., carbon tetrachloride) are
dense nonaqueous phase liquids that can move independent of soil moisture in either the liquid
or gaseous phase. Phase 1-B of the site investigations involves a limited number of direct-pushes
near the center of each landfill, with additional direct-pushes in portions of landfills known to
have been flooded in the past. These reconnaissance level investigations will provide initial data
in targeted areas to begin evaluating the presence of contamination and its lateral and vertical
extent in the vadose zone. In addition. Phase I-B activities provide direction for future intrusive
Investigations to better define the nature and extent of vadose-zone contamination.

The stratigraphy beneath the 200-SW-2 OU landfills will have an impact on contaminant fate
and transport and on the effectiveness of site remediation technologies. Fine grained sediment
layers tend to retard the downward migration of liquids and are conducive to lateral spreading.
Conversely, coarse grained sediment layers provide little impediment to the downward flow of
liquids. Existing lithologic logs from groundwater wells surrounding the periphery of the
200-SW-2 OU landfills will be reviewed, and geologic cross sections will be prepared. The
limited number of direct-pushes conducted during Phase I-B of the site investigation will provide
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data to evaluate the lateral continuity of geologic layers beneath the 200-SW-2 OU landfills and
help to focus future intrusive site investigations.

Existing information was reviewed for the landfills to determine the dimensions of the sites,
operating history, and potential waste inventory and forms. This information was used in the
Phase I-A characterization to focus the nonintrusive characterization. Results of the Phase I-A
characterization are used to further focus the characterization in Phase I-B. This combined
information was used to develop the sampling approach for the landfills and to develop
site-specific characterization activities for individual landfills in Phase I-B.

Data generated during the characterization of landfills will consist of output from field-screening
instruments and nonintrusive surveys. These data will be used to focus future-phase intrusive
sampling within the landfills and the vadose zone to support evaluation of the nature and extent
of contamination, potential risks, need for interim remedial measures, and evaluation of remedial
alternatives. The geophysical methods (i.e., EMI, total magnetic field, and GPR) used during
Phase I-A and planned in Phase I-B investigations are recognized industry standards and provide
necessary levels of site interrogation to determine the surface area and depth of buried wastes.
Additionally, the geophysical methods can differentiate between metallic (ferrous and
nonferrous) and nonmetallic materials, giving some indication of the type of waste buried at a
location and the potential for containers that may hold organic liquids. Passive soil-vapor
samplers can provide information to aid in focusing future-phase active or intrusive soil-vapor
samples. Direct-pushes can provide data regarding site stratigraphy, which can be used to focus
soil samples on areas of potential contaminant holdup. Data collected from geophysical
investigations, passive soil-vapor samples. and direct-pushes will be used to guide future
intrusive characterization activities to understand the physical, chemical, and radiological nature
of the waste and the extent of subsurface contamination.

Data generated during Phase I-B characterization of the landfills will consist of analytical results
for contaminants obtained from inside the landfills (direct-pushes between the trenches) and
from logging/surveys in adjacent soils (no soil sampling and subsequent laboratory analysis are
planned in Phase I-B). These data will be used to refine current information associated with the
nature and extent of radiological and nonradiological contamination and to help focus future
intrusive site investigation activities during subsequent phases. By defining the type and
distribution of contamination, the preliminary conceptual models for contaminant distribution
can be verified and refined. Determination of the lateral and vertical extent of contamination in
soil surrounding the landfills will be evaluated using the data gathered by geophysical logging,
limited direct-pushes and borehole logging, and passive soil-vapor samples from this and future
phases of site investigation.

Determination of the lateral and vertical extent of contamination will require more extensive
intrusive direct-push using some combination of soil sampling, sodium iodide gross/spectral

gamma. passive neutron, prompt fission neutron, thermal decay time. pulsed neutron multimode
gamma ray spectroscopy, and moisture logging during future phases, and other tools deployable
by direct-push technologies. The geophysical logging, topographical surveys, limited
direct-pushes, and passive soil-vapor samples conducted during Phase I-B will aid in identifying
target locations for intrusive sampling and analysis during future phases of site investigation. If
deep contamination is indicated (potentially extending to groundwater) after initial data
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gathering, subsequent evaluations (Phases It and 111) will include plans for vadose-zone soil
sampling and analysis to be completed to groundwater. Given the depth to groundwater (-76 m
[250 ft]) and limitations of direct-push sampling technology (-30 m [100 ft]), "completion to
groundwater" could be an expensive proposition and likely will require conventional
drilling methods (e.g., cable-tool) and handling of investigation derived waste (IDW). With
direct-push methods, knowledge of local geology will be used to determine the depth of
sampling/characterization. Mobile contaminants (radiological and chemical) can be transported
vertically and/or laterally, and may tend to concentrate in fine-grained sediment layers beneath
the burial trenches. The primary objective of sampling during the RI/FS process is to determine
the nature and extent of contamination. Initial direct-push wells will be logged for moisture to
identify flow restricting layers for more detailed sampling and analysis, using the dual wall
sampling capability of the direct-push technology.

4.1.2 Data Needs

A considerable amount of information has been presented in Chapters 2.0 and 3.0 of this RI/FS
work plan regarding background information and existing characterization data. However, the
existing data are not sufficient to determine the nature and extent of contamination for the
200-SW-2 OU landfills. Pertinent existing information was used to develop the preliminary
CSMs for the landfills. Additional information collected in Phase I-B and future phases will be
used to further refine the CSMs and support development of a baseline risk assessment. For the
majority of the landfills, information is available regarding location, construction design, and
types of waste handled. But the data needed to verify and/or refine the conceptual contaminant
distribution model and conceptual exposure pathway model are limited.

As stated in Section 4. 1. 1, data are needed to establish landfill boundaries, identify preliminary
COPCs, focus on a subset of COPCs, provide a basis for estimating the lateral and vertical extent
of contamination, provide a basis for determining future-phase intrusive sampling, and provide
an understanding of the stratigraphy beneath the landfills. These data and evaluations are needed
to support remedial decision making for the landfills and to help focus future intensive site
investigation activities during subsequent phases.

Further, data collection is needed for the landfills to support an evaluation of remedial
alternatives based on the seven CERCLA criteria during the FS process. Because of the size of
the landfills and complexity of the decisions concerning potential remedial alternatives, the data
collection strategy for the landfills is to use results of nonintrusive, surface-based sampling
methods and field screening analyses, coupled with direct-pushes and well logging, to guide
selection of locations for intrusive soil sampling and laboratory analyses or direct-pushes
(Phases I and Ill) to provide progressively more data.

Finally, additional data needs will be satisfied through treatability studies and other focused
investigations. Pre-ROD treatability investigations will provide additional information for
detailed analysis of site remediation alternatives during the FS process in support of the proposed
plan and subsequent ROD. Post-ROD treatability investigations will provide additional
information to support the remedial design and implementation of the remedial action. Separate
DQOs, RI/FS work plans, health/safety plans, and SAPs will be prepared for treatability studies
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and focused investigations. Additional detail regarding treatability studies and focused
investigations can be found in Section 5.9.

4.1.3 Data Quality

Data quality was addressed during the Phase I-B DQO process. Detection limit requirements
and standards for precision and accuracy are used to define data quality. Additional data quality
is gained by using specific policies and procedures for the generation of analytical data and field
quality-assurance/quality-control requirements. These requirements are discussed in detail in the
SAP (Appendix A). Analytical performance requirements are specified in the DQO summary
report (SGW-33253).

Additional data quality is gained by establishing the specific policies and procedures to be
followed and specifying field quality-assurance/quality-control requirements. These procedures
and requirements are discussed in detail in the SAP.

4.1.4 Data Quantity

Data quantity refers to the number of samples collected. Screening data were collected as part of
the Phase I-A characterization activities and will be collected during Phase 1-B characterization
activities to provide an overview of site conditions and direction for future-phase site
investigation activities. Survey points will be established based on an evaluation of site-specific
conditions to ensure that the site is characterized to support a basis for decisions. Radioactive
contamination survey and other field screening results at the 200-SW-2 OU landfills are
anticipated to provide a significant amount of onsite data. Based on this, the number of samples
needed for radiochemical laboratory analysis may be reduced. Field screening data for
nonradionuclide chemicals may not be able to be used to eliminate further laboratory analysis
due to the inherent limitations of the field screening methods. For Phase I-B activities, the
number of samples needed to refine the preliminary CSMs and make decisions regarding
future-phase site investigation activities is based on a biased sampling approach.

Biased sampling is the intentional location of a sampling point based on existing information
such as process knowledge, existing field characterization data, and the expected behavior of the
COPCs. This sampling approach is defined in the Implementation Plan (DOE/RL-98-28,
Section 6.2.2). Using this approach, sampling locations can be selected that increase the chance
of encountering worst case areas of contamination. However, as discussed in Ecology
Publication No. 94-49, Guidance on Sanpling and Data Analysis Methods, focused (biased)
sampling only may be used if there is reliable information that can be used to focus sampling
activities on the appropriate locations. Examples of appropriate locations include areas of
inexplicably stressed or unusual vegetation, areas with markedly distinct soil consistency, and
low spots where soil fines tend to accumulate. In other cases, reliable indicators such as soil
discoloration or detected volatile substances using field equipment could provide the basis for
focusing sampling on specific areas.
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Sample locations for landfills are based on the preliminary conceptual models of contaminant
distribution presented in the DQO summary report (SGW-33253) and are presented in the SAP
(Appendix A).

Because the 200-SW-2 OU landfills will be characterized using a phased approach, numbers of
survey and sampling points will be determined based on information gathered during the
previous phase. Each set of survey locations and associated data will be used to refine the CSMs
and support remedial decision making in the feasibility study. The number and location of
survey points currently defined for collection of data during Phase 1-B characterization are
presented in the SAP (Appendix A).

4.2 CHARACTERIZATION APPROACH

This section provides an overview of the phased characterization approach planned to meet the
data needs for the 200-SW-2 OU landfills, as determined during the Phase 1-B DQO process.
The overall strategy for site characterization is to use an approach that progresses from less
intrusive to more intrusive techniques to develop an adequate definition of site conditions to
support a decision. The first step for all sites was to reassess the detailed, site-specific historical
information and data gathered during Phase I-A characterization activities. The documentation
in some cases will provide sufficient information to support the design of a site survey plan.
Field instruments and nondestructive analysis equipment can provide an overview of site
conditions, such as the types and levels of contamination present and location and configuration
of wastes. Results from these studies will be used to provide a basis for the next steps in the
characterization (e.g., determination of locations requiring special attention, whether additional
field screening or surveys are required, and/or whether samples should be collected). Additional
characterization needs will be defined on a site-specific basis. Table 4-1 provides a summary of
characterization activities that have been performed since the beginning of the RI process, as
well as those activities proposed under Phase I-B.

Phase I-B characterization activities within selected landfills will include passive soil-vapor
samples, radiological surveys, geophysical investigations, and visual inspection (caissons and
unused portions of landfills). For the vadose-zone soils, borehole geophysical logging using
gross/spectral gamma, passive neutron, and active neutron (moisture) detectors, and other tools
deployable by direct-push technologies will be performed. Small-diameter well casings will be
driven to a target depth of 30 m (100 ft), or until refusal using direct-push technology
(e.g., Geoprobe,3 0 hydraulic hammer, or equivalent equipment). Well casings will be logged to
determine regions of high moisture that also are likely areas for accumulation of mobile COPCs.
The entire length of the well casing that is in the vadose zone will be logged with gross/spectral
gamma detectors and passive neutron detectors to determine the presence of radioactive COPCs.
Dual wall casing or other appropriate methods will be deployed into high moisture zones to
collect samples for analysis during Phase 11 characterization, as determined by the Phase 11 DQO
process. Other tools deployable by direct-push technologies and capable of in situ VOC
sampling/analysis also are being considered.

"Geoprobe is a registered trademark of Kejr, Inc., Salina, Kansas.
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Table 4-1. Characterization Summary for the
200-SW-2_OperableUnit Landfills.

Characterization Technique I I
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Preliminary Phase Investigation

I listorical information review NN

Surface Geophysics -

G6 PR/F I/T(IM F
Phase I-A Characterization

MSCM radiation surveys

Passive soil-vapor samples

Surface geophysicsNN N
(GPR'hMITMF)

I istorical information review N

Phase I-B Characterization

MS(M radiation surveys N
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The sampling strategy is designed to provide focused evaluations on potentially contaminated
locations and media inside the landfills and in adjacent subsurface soils where migration may
have occurred. Sampling and survey locations will be focused on various areas, based on the
historical records research, as well as on the results of the Phase I-A nonintrusive
characterization work.

Before intrusive activities are implemented, surface geophysical and radiation surveys will be
conducted at all sampling locations. The surface geophysical surveys will be conducted using
total magnetic field. GPR, and/or EMI and will aid in verifying buried utilities and subsurface
anomalies. Furthermore, necessary excavation permits will be obtained in support of intrusive
activities that will be conducted in previously disturbed areas within the landfills. Surface
radiation surveys will identify areas of surface contamination that might impact the intrusive
activities and health and safety requirements.

Further characterization of 200-SW-2 OU landfills is expected to be conducted in three phases.
Phase 1-B activities will be a combination of intrusive (direct-pushes with logging; no soil
sampling during Phase I-B) and nonintrusive activities. This phase consists of biased sampling
that targets specific locations within and around the landfills. Evaluation of the Phase I-B survey
data will be used to enhance knowledge of contaminant conditions inside the landfills and in
adjacent soils at the direct-push locations. The specific landfills and sampling locations selected
for investigation as part of Phase I-B are identified in the SAP.

Based on knowledge gained from the Phase I-B investigation, the Phase II and Ill investigations
will be initiated in outyears to support refinement of the CSMs and baseline risk assessment.
Phases II and Ill likely will involve more intrusive investigations and require a larger data set for
decision making. The Phase II and Ill evaluations are expected to entail more extensive
sampling and laboratory analyses. Phase I and I[I data will support development of decision
documents and completion of the RI/FS process. Selection of locations for Phase II and Ill
sampling will be made after review of Phase I-B results. The Phase I-B characterization
primarily is based on a focused sampling design. Phase II and Ill characterization, involving
focused, statistical, and/or other sampling designs. will be conducted under a separate DQO and
revisions to this RIFS work plan and SAP. The information obtained from the Phase I-B RI/FS
work plan will be used to focus the locations of the characterization. However, the fundamental
needs for characterization of the 200-SW-2 OU landfills were previously discussed in the
Phase II DQO process that was initiated in 2006. These objectives may be further refined in the
follow-up Phase I DQO.

Some of the 200-SW-2 OU landfills., including the 218-W-3AE. 218-E-10, and the
218-E-I 2B Burial Grounds, are well documented TSD sites and GPR and/or passive soil-vapor
samples are not expected to result in new information that can support future-phase intrusive
characterization. Therefore, these nonintrusive characterization techniques arc not planned for
these landfills during Phase I-B field activities. However. the lack of GPR and/or passive
soil-vapor samples does not preclude or limit these landfills from additional intrusive
characterization during Phase II and Ill activities.

Other landfills, including the 2 1 8-E-4, 2 1 8-W-4A, and 2 1 8-E-9 have geophysical investigations
planned for Phase I-B. After a review of the resulting geophysical data has been performed, the
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need for passive soil-vapor sampling will be evaluated after Phase I-B is completed. In a review
of the records for the 2 18-C-9 Burial Ground, there were no indications of liquid-bearing waste
or of large containers capable of holding significant quantities of liquid. The geophysical
investigation performed for this site (D&D-28379) showed the entire area had a higher-than-
normal magnetic conductance for most of the site and only identified a few small, shallow pieces
of ferrous debris. There is no indicated need to perform passive soil-vapor sampling at this time.

Phase I-B characterization activities are summarized in the following bullets, and described in
more detail in the SAP (Appendix A).

Nonintrusive Lyeophvsical investigations will be performed on the 218-E-2, 2 18-E-4,
218-E-9, and 218-W-4A Burial Grounds. All other past-practice landfills were surveyed
with geophysical techniques as part of Phase I-A characterization activities. An
additional -4 ha (-10 a) of geophysical surveys will be performed on selected areas of
one or more TSD unit landfills. The specific areas to be surveyed will be determined via
a focused investigation. as outlined in Chapter 5.0, Table 5-6. The surveys in the TSD
unit landfill(s) will be performed to verify burial records.

A four stage sampling design has been developed for this project for the detection of organic
vapors. Stage 1 passive soil-vapor samples have been completed. These samples were collected
during Phase I-A characterization. The following bullets describe each of the three remaining
stages (2-4) that are being performed as part of Phase I-B characterization activities.

. Sta2e 2 passive soil-vapor sampling will be performed in the 218-W-3, 218-W-3AE,
218-W-4B, and 218-W-5 Burial Grounds. These landfills showed high concentrations of
organic vapors when sampled during Phase I-A characterization activities in 2006.
Additional passive soil-vapor samples are needed to focus the locations for potential
active soil-vapor sampling using direct-push technologies beneath the trenches during
future phases. The samplers will be placed in an array surrounding the location that was
originally sampled in Phase I-A. Appendix A contains figures that depict the sampling
locations, as well as the zone of influence, which is approximately a 9.2 m (30-ft)
diameter around each sampler.

. Stage 3 passive soil-vapor sanplingy will be performed in the 218-E- 1. 218-E-2A.,
218-E-5, 218-E 5A, 218-E-8, 218-E-12A, 218-W-1, 218-W-IA. 218-W-2, 218-W-2A,
218-W-3. and 218-W-l I Burial Grounds. Passive soil-vapor sampling will be focused in
those areas that showed a strong metallic signature during geophysical investigations
performed as part of Phase I-A characterization activities. Stage 3 passive soil-vapor
sampling primarily will focus on those areas that have/had the greatest potential to
contain liquid organics (i.e., areas in the landfills that show a metallic signature based on
surface geophysics. These areas have the potential to contain drums or other vessels that
potentially could have held organic liquids). Passive soil-vapor samples will be used to
determine the presence or absence of organic vapors in the landfill trenches.
Organic liquids were used in large quantities at the Plutonium Finishing Plant and fuel
reprocessing facilities during their operating history. Future phases may deploy
direct-push technologies to perform active soil-vapor sampling beneath the trenches to
differentiate the regional carbon tetrachloride plume from possible contributions from
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directly within the trenches. Appendix A contains figures that depict the sampling
locations, as well as the zone of influence, which is approximately a 9.2 m (30-ft)
diameter around each sampler.

Stage 4 passive soil-vapor sampling will be performed in the 218-W-3 Burial Ground.
In contrast to the Stage 3 locations, Stage 4 sampling will be focused in those areas that
did not show a metallic signature based on geophysical surveys. The purpose of this
sampling is to attempt to locate organic vapors associated with "soft" waste forms, such
as PPE, rags, etc., that may have been used to sorb organic liquids. The 218-W-3 Burial
Ground was chosen based on a review of process history that indicated that this landfill
was used for disposal of waste from the RECUPLEX process. This uranium and
plutonium extraction process is known to have used large quantities of carbon
tetrachloride. Appendix A contains figures that depict the sampling locations, as well as
the zone of influence, which is approximately a 9.2 m (30-ft) diameter around each
sampler.

. Direct-push technologies will be deployed near the center of each of the 25 landfills
(direct-pushes are not proposed for the unused 218-W-6 Burial Ground). Pushes will be
placed in areas between trenches, so that the buried waste is not penetrated. In addition
to the center pushes, additional pushes will be performed in those landfills (218-E- 1 2B,
218-W-3A, 218-W-4B, and 218-W-4C) that have experienced historical events, such as
rapid snowmelt or possible infiltration of water, that could have provided a mechanism to
cause contaminant migration. The direct-pushes will employ gross/spectral gamma,
active neutron (moisture), and passive neutron logging. Direct-pushes also will be used
to assess the stratigraphy under the landfills and to direct future-phase soil samples.
Appendix A contains figures that depict the direct-push locations.

. Intrusive inspection of the interiors of caissons that are believed to be unused/empty
will be conducted at the 218-W-4A and 218-W-4B Burial Grounds. Evaluations will
include both visual inspections and radiological survey activities. Inspections will be
used to determine if waste is present in the caissons. Caisson interior evaluations will
include remote camera surveys and radiological monitoring.

. Borehole logging, including gross/spectral gamma, active neutron (moisture), and
passive neutron logging, will be performed in a number of accessible boreholes and
groundwater wells near the landfills, based on review of the most recent logging data and
its applicability to Phase I-B site investigation activities. Site well status records indicate
that wells may be accessible and are appropriately configured for geophysical logging.
These wells are listed in the SAP (Appendix A). These wells represent data collection
points in the vicinity of the landfills. Logging of these wells will provide additional
current site-specific information on contaminant distribution, both laterally and vertically,
for comparison to previous surveys and provide information regarding site stratigraphy.
Sodium iodide or other slim-hole gross/spectral logging also will be conducted in the
direct-push boreholes placed in the centers of each landfill, as discussed above.

. Visual inspection of unused portions and annexes of landfills will be performed during
site walkdowns, coupled with review of aerial photographs and other historical
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documentation and geophysical surveys to support procedural closure. After field
surveys are completed, and if determined to be free of buried waste, these areas of unused
landfills may be administratively reclassified to "Rejected" in the WIDS database, and
permit changes will be initiated. The steps required to reclassify these areas are
described in Chapter 5.0 of this RI/FS work plan.

4.3 INVESTIGATION TECHNIQUES

The following sections detail the proposed sampling and survey techniques to be used during
Phase I-B characterization activities.

4.3.1 Surface Geophysical Surveys

Several nonintrusive geophysical techniques are available and will be used as needed to gather
information on buried waste. The geophysical surveys will be conducted in accordance with
equipment manufacturers' recommendations and procedures using properly trained and qualified
subcontractor personnel. Additional discussion on surface geophysical techniques is provided in
E PA/625/R-92/007, Use of Airborne, Surfiace, and Borehole Geophysical Techniques at
Contanminated Sites: A Reference Guide. Specific characterization locations and activities that
will be used in Phase I-B are identified in the SAP (Appendix A).

4.3.1.1 Magnetometry

Magnetometers permit rapid, noncontact surveys to locate buried ferromagnetic objects or
features. This technique is applicable for use with buried ferromagnetic waste forms or
packages. Portable (one person) field units can be used virtually anywhere that a person can
walk, although they can be sensitive to local interferences such as fences and overhead wires.
Field portable magnetometers may be single or dual sensor. Dual sensor magnetometers are
called gradiometers, and they measure gradient of the magnetic field; single sensor

magnetometers measure total field. Magnetic surveys typically are run with two separate
magnetometers. One magnetometer is used as the base station to record the earth's primary
field. The other magnetometer is used as the rover to measure the spatial variation of the earth's
field. The rover magnetometer is moved along a predetermined linear grid laid out at the site.

4.3.1.2 Ground-Penetrating Radar and Electromagnetic Induction

Surface geophysical surveys using GPR and EMI techniques will be used to verify the locations
of metallic (ferrous and nonferrous) or dense objects disposed of in the landfills. GPR uses a
transducer to transmit frequency modulated electromagnetic energy into the ground. Interfaces
in the ground. defined by contrasts in dielectric constants, magnetic susceptibility, and, to some
extent, electrical conductivity, reflect the transmitted energy. The GPR system measures the
travel time between transmitted pulses and the arrival of reflected energy. The reflected energy
provides the means for mapping subsurface features of interest. The display and interpretation of
GPR data are similar to those used for seismic reflection data. When numerous adjacent profiles
are collected, often in two orthogonal directions, a plan view map showing the location and
depth of underground features can be generated.
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The EMI technique is a nonintrusive method of detecting. locating, and or mapping shallow
subsurface features. It complements GPR because of its response to metallic subsurface
anomalies and because it provides reconnaissance level information over large areas to help
focus GPR activities. The EMI techniques are used to determine the electrical conductivity of
the subsurface and generally are used for shallow investigations. The method is based on
a transmitting coil radiating an electromagnetic field that induces eddy currents in the earth.
A resulting secondary electromagnetic field is measured at a receiving coil as a voltage that is
linearly related to the subsurface conductivity.

4.3.2 Detection of Organic Vapors

Passive soil-vapor samplers will be installed and collected to screen selected areas in the
200-SW-2 OU landfills for the presence of VOCs. Results will be used to profile contamination
in the landfills and determine the location of waste packages that may contain liquid organics
that have breached their containment. Specific characterization locations and activities that will
be used in Phase I-B are identified in the SAP (Appendix A).

Passive soil-vapor samplers, such as BESURE or GORE-SORBER 2 will be used to collect
soil-vapor samples. These samplers consist of a small glass vial with an absorbent medium used
to collect soil-vapors. These samplers typically are placed in a shallow hole in the soil and left
for a prescribed length of time, after which they are collected and sent to the manufacturer for
analysis.

Passive soil-vapor sampling relies on diffusion of soil-vapors from subsurface sources and
adsorption onto sample media. Therefore, performance ranges for passive soil-vapor sampling
may be controlled by factors such as depth to contaminant sources, contaminant concentrations
and diffusion rates, soil type and organic content, detection limits of method(s) used to analyze
samples, and possibly other factors. It should be noted that passive soil-vapor sampling is
considered a field-screening method that provides an estimate of relative concentrations of
contaminants in soil-vapor. Developers of passive soil-vapor sampling systems contend that the
systems allow for equilibrium conditions between soil-vapors and adsorbents over periods of
several days to weeks. Furthernore, exposure of passive soil-vapor samplers to soil-vapor over
extended periods concentrates the mass of VOCs adsorbed, thereby enhancing contaminant
detection sensitivity.

The data (passive soil-vapor) can provide information that can be used to focus intrusive
sampling and provide a list of expected VOCs. The list of VOCs to be intrusively investigated in
Phase I will not be limited by the results from the passive soil-vapor sampling, but will be
established through the DQO process.

1 B SUR is a rcgistcred Irademark of licacon Enironmrental S rvices, Inc.. c l Air. Marvland.

32 GORI SOR ER is a tradermark of W. L Gore and Associatcs, San I rancisco, California.
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4.3.3 Evaluation of Vadose-Zone Soils

Intrusive investigations for the presence of contaminants in focused areas of the soils
surrounding the landfills will be conducted using both indirect and direct evaluation techniques.
Subsurface investigations will include geophysical logging. Specific characterization locations
and activities that will be used in Phase I-B are identified in the SAP (Appendix A).

4.3.3.1 Direct-Push Investigative Techniques

Subsurface investigations using direct-push installations will be employed as part of the
assessment for soil surrounding selected landfills. This technology can be used to install casing
and collect samples with minimal to no excess waste soil generated. Installations will be used to
obtain information relating to a number of in situ soil characteristics including gamma
radiological levels, alpha-emitting radionuclides through neutron measurement, soil-vapor
concentrations, and soil moisture. This technology will work well in the unconsolidated
sediments and fill material adjacent to buried waste. However, direct-push technologies vary
considerably and range from static load rigs with hydraulic-push capabilities (e.g., cone
penetrometers) to dynamic load rigs with hydraulic hammers (e.g., Geoprobe, Eurodrill-).
Hanford Site experience favors the hydraulic hammer rigs over cone penetrometers because of
their ability to "hammer through" consolidated material. The hydraulic hammer rigs also have
the capability to rotate the drill string to facilitate rod insertion and extraction. Cone

penetrometers, in contrast, tend to bend rods when encountering consolidated materials

(i.e., compacted soil layers, rocks, caliche).

The direct-push boreholes that are proposed for Phase I-B fall under the definition of "resource
protection wells" and therefore construction, maintenance, and decommissioning are regulated
by WAC 173-160, "Minimum Standards for Construction and Maintenance of Wells."
Additionally. WAC 173-160 now includes relatively new regulations specific to direct-push
technologies (WAC 173-160-45 1, "What are the Minimum Standards for Direct Push Resource
Protection Wells?"). One part of this regulation requires the request of a variance for
direct-pushes going deeper than 9.2 in (30 ft). Therefore, a variance request must be submitted
before the start of work in accordance with WAC 173-160-406, "How Do I Apply for a Variance
on a Resource Protection Well?" The project also is responsible for submitting a variance
request for any other part of WAC 173-160 that may not be met.

4.3.3.2 Geophysical Logging

Radioactivity levels will be measured in soils using geophysical logging instrumentation. With
the exception of Bin 3 -- Drv Waste Alpha Landfills, radioactive contamination generally is
expected to be represented primarily by gamma emitters (e.g., Cs-137). Small-diameter casing
will be driven/installed and used for down-hole logging. The depth of a driven casing will be
limited by the subsurface conditions (i.e., cobbles or gravel), amount of driving force applied.,
and friction along the length of the casing. Gross gamma and passive neutron logging probes
will be used to determine areas of potentially high Am-241 (surrogate for plutonium) and
Pu-239/240 concentrations. The small-diameter gross/spectral gamma tool can use sodium

Furodrill is owned by Colcrete Lurodrill. Dcrbyshire, United Kingdom.
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iodide, bismuth germinate, or lanthanum fluoride detector instrumentation for gross/spectral
counting of the gamma-emitting radionuclides in the soil as a function of depth. The passive
neutron logging instrument with a le-3 detector can be configured to detect the neutron flux
present in the below ground soil environment. Active neutron logging will be used to determine
soil moisture content. Soil moisture will be reported as a percent volume fraction.

Gross/spectral gamma logging also will be performed in accessible boreholes and groundwater
wells of sufficient diameter and with unobstructed access near the landfills. If no gamma
radiation is detected during gross gamma logging, spectral gamma logging with not be
performed. Site well status records indicate that wells may be accessible and are appropriately
configured for geophysical logging. A list of wells available for logging is presented in the SAP
(Appendix A). Sodium iodide gross/spectral gamma logging also will be performed in
direct-push boreholes.

Borehole logging equipment currently in use for vadose-zone characterization and logging of
existing monitoring wells at the Hanford Site includes gross/spectral gamma logging, active
neutron (moisture) logging, and passive neutron logging. The gross/spectral gamma logging
systems typically use either a cryogenically cooled, high-purity germanium (HPGe) crystal, or
sodium iodide or bismuth germanate crystals to detect, identify, and quantify gamma-emitting
radionuclides in the subsurface. While the HPGe detector is capable of higher "energy peak"
resolution, a minimum borehole inner diameter of 26 cm (4 in.) is required to deploy the HPGe
detector because of the on-board cryogenic cooling system. Direct-push technologies typically
do not accommodate 26 cm (4-in.) diameter casings without much greater cost and much larger
equipment, when compared to 13 cm (2-in.) and smaller casing typical of most direct-push
technologies. An 18 cm (7-in.) casing was driven to the caliche layer (42.6 to 45.7 m [1 40 to

150 ft bgs]) in the 200 West Area in support of tank farms characterization in the SX, T, TX, and
TY Tank Farms. The sodium iodide and bismuth germanate detectors are conducive to slim-hole
applications. Of the two, the bismuth germanate detector has a higher density and therefore
higher efficiency. The bismuth germanate also is more susceptible to being "swamped out" in
high radiation fields. A new lanthanum fluoride detector is being tested at the Hanford Site. The
lanthanum fluoride detector reportedly has higher efficiency than either the sodium iodide or
bismuth germanate detectors.

The neutron moisture logging system uses a 50 mCi americiuml/beryllium source and
He-3 detector. Neutrons emitted from the source are scattered back to the detector after
impinging on the surrounding materials. The dominant scattering mechanism in soil involves
interaction with hydrogen atoms. The count rate at the detector is a function of the amount of
hydrogen in the formation and can be correlated to soil moisture content. Active neutron
moisture logs are useful for stratigraphic correlations because of the tendency for fine-grained
sediments to hold moisture and mobile contaminants.

Passive neutron logging measures ambient neutron flux in the borehole and is a qualitative
indicator of the presence of alpha-emitting radionuclides. Alpha particles emitted from the decay
of transuranic elements (e.g., Pu-239, Am-241) interact with light elements in the soil (primarily
oxygen), generating secondary neutrons by (alpha, n) reactions.
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4.3.4 Inspection and Survey of Unused Caisson
Interiors

Intrusive inspection of the interiors of caissons that are believed to be unused/empty will be
conducted at two of the 200-SW-2 OU landfills. Evaluations will include both visual inspections
and radiological survey activities. Inspections will be used to determine if waste is present in the
caissons. Visual inspections will be conducted directly or remotely, depending on access
availability and a hazard assessment. Caisson interior evaluations may include remote camera
surveys and radiological surveys. Those evaluations or surveys that are applicable for Phase I-B
are identified below. Specific characterization locations and activities that will be used in
Phase I-B are identified in the SAP (Appendix A).

4.3.4.1 Visual Inspections and Camera Surveys

Examination of the interior of suspect unused/empty caissons will be performed using a remote
camera for selected caissons, where access is available and exposure hazards are manageable.
This investigative technique will provide real time information on the current conditions within
these caissons. Conditions such as the extent of corrosion, debris, and waste present (if any) will
be noted. Remote camera surveys also will be used to document caissons that are fully intact,
dry, and show no signs of past failure.

4.3.4.2 Hand-Held and Deployed Instrument Radiological Surveys

Intrusive radiological surveys of unused/empty caisson interiors will be used to provide
information concerning the presence or absence of radiological contamination. A number of
deployment systems are available; some include a configuration with camera survey equipment.
Alpha, beta, and gamma radiation detectors can be used with some systems. Equipment and
survey specifications are presented in the SAP.

4.4 ITEMS OF INTEREST

During one of the Phase 1-A DQO workshops, Ecology noted a desire to verify, through
historical records research and nonintrusive investigations, the ability to identify and locate items
on the "items of interest" list that was provided to RL during the 200-SW-2 OU collaborative
discussions. An agreement was reached that, in part, requested RL to summarize the items of
interest based on waste form and to focus on logic to support decisions on the items of interest.
This list was included in the Phase I-A DQO summary report and was evaluated through a
data-gap analysis to determine those items that could be located using nonintrusive survey
techniques.

The items of interest list was carried forward into the Phase I-B DQO process and again
evaluated to determine those items that could be located using the nonintrusive and intrusive
characterization techniques proposed for use during the Phase I-B investigation. The results of
this evaluation and the resulting data-gap analysis are provided in Table 4-2. This table lists the
items of interest, those nonintrusive and intrusive surveying/sampling techniques that have the
potential to locate these items, the potential limitations of these surveying/sampling techniques,
and the expected threat of release presented by each waste form.
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Phase I-B investigations continue nonintrusive reconnaissance-level radiological, geophysical,
and soil-vapor sampling in landfill areas not previously addressed in the Phase 1-A DQO
summary report, as discussed in Section 4.2. The items of interest covered by nonintrusive
survey portions of this RI/FS work plan and associated SAP include suspect caisson locations,
D-2 column from PUREX K-cell, shallow buried waste, cell cover blocks, potential organic
waste, and large tanks.

As discussed in Section 4.2, limited intrusive investigations will be conducted during Phase I-B
using direct-pushes near the centers of all landfills, to better understand the lateral continuity of
geologic layers, based on lithologic logs from surrounding groundwater monitoring wells. Fine
grained sediment layers are of particular interest, because they tend to impede the downward
movement of moisture and mobile contaminants through the vadose zone. Additional direct-
push investigations will be performed in portions of landfills potentially impacted by atypical
excess moisture. These direct-pushes address the items of interest related to landfills that
previously flooded and contained pond disposal areas.

Items of interest addressed by the Phase I-B RI/FS work plan and SAP are highlighted in
Table 4-2. Remaining items of interest may require intrusive investigations within landfill
trenches and will be addressed in later site investigation phases.

Table 4-3 provides a compilation of potentially appropriate analytical measurement methods that
may be used during the landfill investigation. Analytical methods highlighted in Table 4-2 are
planned for use during Phase I-B investigations. The remaining analytical methods or other
methods will be used in subsequent phases, as appropriate. Details regarding targeted items of
interest for the Phase I-B investigation are provided in the SAP (Appendix A). Additional
potential characterization technologies are detailed in PNNL- 16105, Technology Survey to
Support Revision to the RI/FS Work Planfor the 200-STW-2 OU at the US. Department of
Energy,'s Hanobrd Site.

The data-gap analysis for the items of interest will be carried forward again into future-phase
DQO processes and evaluated against those characterization techniques proposed for the
appropriate phase investigation.

4.5 OTHER SOURCES OF
CHARACTERIZATION DATA

Other projects being performed on the Hanford Site Central Plateau have the potential to provide
useful data that may be applied to the overall characterization of the 200-SW-2 OU landfills.
Some of these projects directly overlap the characterization work being performed to support
landfill characterization. These projects include the TRU waste retrieval work being performed
in support of Tri-Party Agreement Milestone M-091, characterization work associated with the
Central Plateau Ecological Risk Assessment, characterization and remediation activities
associated with the 618-10 and 618-11 Burial Grounds, and characterization work to support the
200-PW-l OU. All data collected from these related projects will be integrated and presented in
the RI report for consideration during the FS. Additionally, information and lessons learned
from other DOE sites addressing the remediation of radioactive solid waste landfills (e.g., Idaho
National Laboratory) will be closely monitored and applied, where appropriate.
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Table 4-2. Data-Gap Analysis for Ecology's Items of Interest. (7 Pages)

Characterization Techniques Potential Threat to Human Health,
Items of Interest that Have a Potential for Potential Limitations of Characterization Techniques Worker Safety, and/or Environment

Locating Items of Interest

High-dose-rate Plastic gamma scintillators; H igh-dose-rate laboratory-packed liquid waste may be detected using Low - Potential threat to human health,
laboratory-packed H-PGe detectors: MPT using nonintrusive radiological survey techniques; however, the amount of worker safety, and/or the environment

liquid waste gamma logging shielding provided by the container and soil overburden may make only if waste is unearthed.
locating this waste type difficult. DPT gamma logging may indicate the
presence of this waste, assuming the location can be identified with some

accuracy.

Care must be exercised to avoid penetrating high-dose-rate laboratory-
packed liquid waste with DPTs.

Remote-handled Plastic gamma scintillators; Remote-handled LLW may be detected using nonintrusive radiological Low - Potential threat to human health,

LLW H lPGe detectors; DPT using survey techniques; however, the amount of shielding provided by the worker safety, and/or the environment

gamma logging container and soil overburden may make locating remote-handled LLW only if waste is unearthed.
difficult. DPT gamma logging may indicate the presence of this waste,
assuming the location can be identified with some accuracy.

Caissons used to Plastic gamma scintillators; Caissons may be detected using nonintrusive radiological survey Low - Potential threat to human health,

receive HFPGe detectors; DPT using techniques: however, the amount of shielding provided by the container worker safety, and/or the environment

remote-handled gamma logging and soil overburden may make locating caisson waste difficult. only if waste is unearthed. Records

high-dose-rate GPR; EM; TNF Locations of caissons in the landfills may be determined using GPR, EMI, indicate that the waste does not contain

and transuranic or TMF survey techniques. Interferences caused by fines, or nearby liquids in quantities that could affect

loging gbuildings and utilities, may limit the effectiveness of these techniques. groundwater.

DPT gamma and neutron logging may indicate the presence of high-dose- Post-1970 TRU waste within caissons will

rate waste and TRI waste within caissons, assuming the locations can be be retrieved via the M-091 Program.

identified with some accuracy.

Suspect caisson GPR, EMI, TMF Locations of caissons in the landfills may be determined using records Low - Historical information indicates

locationsh Visual and radiological research or GPR, EMI, and/or TMF survey techniques. Interferences that these caissons did not receive
Vsu lasradiogic ma caused by fines, or nearby buildings and utilities, may limit the waste. Characterization will focus on
surveys (plastic gamaa
scintillators; HPGe effectiveness of these techniques. locating and verifying that the caissons
detectors) to determine if are empty.

waste is present.
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Table 4-2. Data-Gap Analysis for Ecology's Items of Interest. (7 Pages)
Characterization Techniques Potential Threat to Human Health,

Items of Interest that Have a Potential for Potential Limitations of Characterization Techniques Worker Safety, and/or Environment
Locating Items of Interest

Burial boxes Plastic gamma scintillators; Burial boxes containing remote-handled LLW may be detected using Low - Potential threat to human health,
containing HPGe detectors; DPT using nonintrusive radiological survey techniques; however, the amount of worker safety, and/or the environment
remote-handled gamma logging shielding provided by the container and soil overburden may make only if remote-handled waste is unearthed.
and locating burial boxes containing remote-handled LLW difficult. Contact-handled LLW is expected to have
contact-handled Contact-handled LLW, which is expected to have a lower (lose rate than a significantly lower dose rate and
LLW remote-handled LLW. may be difficult to locate through the soil with therefore would not pose a threat to

either nonintrusive or intrusive techniques. human health, worker safety, and/or the

DPT gamma logging may indicate the presence of remote-handled waste, environment.

assuming the location can be identified with some accuracy.

Areas of highly Plastic gamma scintillators; Landfills containing buried tumbleweeds may be detected using Low -I Tumbleweeds likely were not
contaminated HPGe detectors; DPT using nonintrusive radiological survey techniques; however, the amount of containerized and contamination is
tumbleweeds gamma logging shielding provided by the soil overburden may make locating tumbleweeds expected to be co-mingled with the

difficult. surrounding soil. However. without a

DPT gamma logging may indicate the presence of highly contaminated mechanism to drive the contamination.

tumbleweeds, assuming the location can be identified with some accuracy. this waste form is not expected to be a
threat to human health, worker safety,
and/or the environment.

Fuel element Plastic gamma scintillators; Fuel element clips and spacers may be detected using nonintrusive Low - Fuel element clips and spacers are
clips and spacers HPGe detectors; DPT using radiological survey techniques; however, the amount of shielding provided expected to consist of activated metal,

gamma logging by the container and soil overburden may make locating fuel element clips rather than spent fuel. Therefore, this
and spacers difficult. waste form is not expected to be a threat

DPT gamma logging may indicate the presence of fuel element clips and to human health, worker safety, and/or the

spacers. assuming the location can be identified with some accuracy. environment.

Irradiated fuel Plastic gamma scintillators; Irradiated fuel elements may be detected using nonintrusive radiological Low - Potential threat to human health,
elements HPGe detectors; DPT using survey techniques; however, the amount of shielding provided by the worker safety, and/or the environment

gamma logging container and soil overburden may make locating irradiated fuel elements only if spent fuel is unearthed.
difficult.

Spent fuel may have been designated as
DPT gamma logging may indicate the presence of irradiated fuel elements, remote-handled TRU and retrieved as part
assuming the location can be identified with some accuracy. of the M-091 Program.

Few references to irradiated fuel in burial
records.
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Table 4-2. Data-Gap Analysis for Ecology's Items of Interest. (7 Pages)

Characterization Techniques Potential Threat to Human Health,
Items of Interest that Have a Potential for Potential Limitations of Characterization Techniques Worker Safety, and/or Environment

Locating Items of Interest

Ten large GPR, EMI, TMF Location of concrete boxes in the landfills may be determined using GPR, Low - Records indicate that the waste soil

concrete burial Plastic gamma scintillators EMI, or TMF survey techniques. Interferences caused by fines, or nearby is low dose rate. Worker safety and

boxes of soil H1P(ie detectors; DPT using buildings and utilities, may limit the effectiveness of these techniques. human health are not expected to be

from the s rank gamma logging DPT gamma logging may indicate the presence of this waste, assuming the issues.
Farm location can be identified with some accuracy.

Reactor fuel Plastic gamma scintillators; Reactor fuel waste may be detected using nonintrusive radiological survey Low - Reactor fuel waste is expected to

waste IPGe letcctors; DPT using techniques. however, the amount of shielding provided by the container consist of activated metal, rather than

gamma logging and soil overburden may make locating this waste difficult. spent fuel. Therefore, this waste form is

DPT gamma logging may indicate the presence of this waste, assuming the not expected to be a threat to human
health, worker safety, and/or the

location can be identified with some accuracy.
environment.

Drums of test Plastic gamma scintillators; Fuel element clips and spacers may be detected using nonintrusive Low - Fuel element clips and spacers are

reactor and H PGe detectors; DPT using radiological survey techniques, however, the amount of shielding provided expected to consist of activated metal,

isotope gamma logging by the container and soil overburden may make locating fuel element clips rather than spent fuel. Therefore, this

production fuel and spacers difficult. waste form is not expected to be a threat

waste Location of metal drums in the landfills may be determined using GPR, to human health, worker safety, and/or the

EMI, or TMF survey techniques. Interferences caused by fines, or nearby environment.

buildings and utilities, may limit the effectiveness of these techniques.

DPT gamma logging may indicate the presence of fuel element clips and

spacers, assuming the location can be identified with some accuracy.

Areas of the ERT; records review Location in landfills is not likely to be confirmed using nonintrusive Med - Excessive water in landfills can
landfills that DPT moisture logging sampling/surveying techniques; however, records research can provide a mechanism for contaminant
were flooded provide information to locate these areas. transport to groundwater.
with standing ERT or moisture logging may be used to indicate areas of past
waterh flooding events.

Pond disposal ERT; records review Location in landfills is not likely to be confirmed using nonintrusive Med - Excessive water in landfills can
area, 216-T-4B DPI moisture logging sampling/surveying techniques; however, records research can provide a mechanism for contaminant
Pond' provide information to locate these areas. transport to groundwater. However,

ERT or moisture logging may be used to indicate areas of ponding. vadose-zone plumes resulting from
these previous pond areas will be
managed under a separate operable
unit.
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Table 4-2. Data-Gap Analysis for Ecology's Items of Interest. (7 Pages)

Characterization Techniques Potential Threat to Human Health,
Items of Interest that Have a Potential for Potential Limitations of Characterization Techniques Worker Safety, and/or Environment

Locating Items of Interest

Suspect TRU or N/A - out of scope N/A out of scope. N/A - TRU waste is not in the scope of
contact-handled this investigation. The M-091 Program is

LLW-TRU in tasked with retrieval of this waste form.

TSD unitsa An interface between the M-091 Program
and the 200-SW-2 Operable Unit has been
established to share data and lessons
learned.

Pre-1970s Records review; xenon Location in landfills is not likely to be confirmed using nonintrusive Low - Lacks transport mechanism.

transuranically daughter product detection; sampling/surveying techniques. Therefore, this waste form is not expected

contaminated copper foil activation; Am-241 Xenon daughter product detection, copper foil activation, passive neutron to be a threat to human health, worker

material detection; passive neutron detection, prompt fission neutron, and/or Am-24 I detection methods have safety, and/or the environment. May be
detection; prompt fission the potential to locate and quantify transuranic elements in soil; however, an inadvertent intruder concern; however,

neutron the location must be determined with some accuracy for these methods to institutional controls will be in place.

be effective.

D-2 Column GPR, EMI, TMF, DPT using Location of the PUREX D-2 Column in the landfills may be Low - Potential for release only if the
from PUREX gamma logging determined using GPR, EMI, or TMF survey techniques. column contained a liquid heel
K Cellb Interferences caused by fines, or nearby buildings and utilities, may containing significant concentrations of

limit the effectiveness of these techniques. mobile COPCs. Standard practices at

DPT gamma logging may indicate the presence of the D-2 Column, Hanford Site facilities included flushing

assuming the location can be identified with some accuracy. of equipment to mitigate contamination
and for product recovery; therefore,
column contents would not likely be a
threat to human health, worker safety,
and/or the environment.

Shallow-buried GPR, EMI, TMF; records Locations of shallow-buried waste in the landfills may be determined Med - Potential threat of release if
wasteh review using GPR, EMI, or TMF survey techniques. Interferences caused by waste is unearthed by human or

Plastic gamma scintillators; fines, or nearby buildings and utilities, may limit the effectiveness of biological intruders or erosion.

HPGe detectors; DPT using these techniques.
gamma logging Shallow-buried waste may be detected using nonintrusive radiological

survey techniques, however, the amount of shielding provided by the
container may make locating waste difficult.

Rotten wooden Records review noting areas of Location in landfills is not likely to be confirmed using nonintrusive Low - Threat of release based on loss of
boxes subsidence; no-walk and no- sampling/surveying techniques. integrity of burial container. However,

drive zones established in without a mechanism to drive

landfills; visual inspection for contaminants, the threat to groundwater is

surface depressions expected to be minimal. Personnel safety
associated with subsidence.

4rn
<~

A



Table 4-2. Data-Gap Analysis for Ecology's Items of Interest. (7 Pages)
Characterization Techniques Potential Threat to Human Health,Items of Interest that Have a Potential for Potential Limitations of Characterization Techniques Worker Safety, and/or Environment

Locating Items of Interest

Drywells, VPUs Plastic garmma scintillators; VPUs may be detected using nonintrusive radiological survey techniques; Low - Potential threat to human health,
HPGe detectors: DPT using however, the amount of shielding provided by the container and soil worker safety, and/or the environment
ganmma logging overburden may make locating VPU waste difficult. only if waste is unearthed. Records

GPR, EMI. TMF Locations of VPUs in the landfills may be determined using GPR, EML or indicate that the waste does not contain

TMF survey techniques. Interferences caused by fines, or nearby buildings liquids in quantities that could affect

and utilities, may limit the effectiveness of these techniques. groundwater.

DPT gamma logging may indicate the presence of high-dose-rate waste
within VPUs, assuming the locations can be identified with some accuracy.

H-igh-activitv Plastic gamma scintillators; Plutonium Finishing Plant waste materials do not contain gamma emitters Low - Potential threat to human health,
Plutonium HPGe detectors; DPT using of sufficient energy to be detected at the surface. DPT gamta and neutron worker safety, and/or the environment
Finishing Plant gamma and neutron logging logging may indicate the presence of this waste, assuming the location can only if waste is unearthed.
waste be identified with some accuracy.

Acid-soaked Records review Location in landfills is known based on historical records; however, no Med - Historical records indicate that the
waste trenches DPT techniques with soil other information is available regarding the waste form or concentrations acid-soaked waste was buried in shallow

sampling and in situ pHl of contaminants. Waste form and concentrations of contaminants are not trenches; therefore, the potential for

amliis likely to be confirmed using nonintrusive sampling/surveying techniques. release is greater because of the
possibility of biological intrusion or
erosion of overburden; acidic
environments are known to mobilize
otherwise immobile COPCs (e.g.
plutonium).

Cell cover GPR, EMI, TMF Locations of cell cover blocks in the landfills may be determined using Low - Cell cover blocks, unless grossly
blocks" records research or GPR, EMI, and/or TMF survey techniques. contaminated, do not present a threat

Interferences caused by fines, or nearby buildings and utilities, may to human health, worker safety, and/or
limit the effectiveness of these techniques. the environment.

Potential
organic wasteb

Passive soil-vapor or active
soil-vapor sample techniques
(DPT)

If the liquids are organic, detection is possible using intrusive or
nonintrusive soil-vapor sampling techniques. However, detection of
organic vapors at the surface of the landfills is dependent on the
liquids having breached their containment. Organic liquids contained
within drums or boxes with no loss of integrity likely will not be
detected using intrusive or nonintrusive sampling techniques.

Care must be exercised to avoid penetrating intact containers with
DPT.

Med - Potential for release if integrity
of containers is compromised.
Depending on the volumes of
contaminated liquid organics present
and the packaging, the threat of release
may be higher. Liquid organics may
present a groundwater threat if they
are present in large volumes.
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Table 4-2. Data-Gap Analysis for Ecology's Items of Interest. (7 Pages)

Characterization Techniques Potential Threat to Human Health,
Items of Interest that Have a Potential for Potential Limitations of Characterization Techniques Worker Safety, and/or Environment

Locating Items of Interest

potential liquid Tritium detectors Tritium, or helium -3 li um-4 ratio, analysis can be performed on soil- Low - Potential for release if inteerity of
waste containing vapor samples: however, all identilied fully developed methods are containers is compromised. Based on the
tritium intrusive. Soil-vapor samples collected for other analyses could be used, small volutmes of liquids noted in the

but no reports/literature were found to indicate that the results would historical records, this waste likelv is not a
correlate to triti um concentrations b

e low grade. Intrusive soil-vapor- threat to groundwater.
sampling methods have been used in this manner. PNNI developed and
used such methods with Bechtel I aniford, Inc., to delineate the tritim
groundwater plume at the 618-1 1 Burial Ground (see RL, 2001 and
PNNL-1 3675).

Large tanks" GPlR, EMI, TNIF Locations of large tanks in the landfills may be determined using Low - Potential for release only if the
records research or GPR, EMI, and/or TMF survey techniques. tanks contained liquid heels containing
Interferences caused by fines, or nearby buildings and utilities, may significant concentrations of mobile
limit the effectiveness of these techniques. COPCs. Standard practices at Hanford

Site facilities included flushing of
equipment and tanks to mitigate
contamination and for product
recovery; therefore, tank contents
would not likely be a threat to human
health, worker safety, and/or the
environment. Large tanks provide a
future potential for subsidence as the
tanks deteriorate.

Pre-August 1987 Records review passive soil- Location in landfills is not likely to be confirmed using nonintrusive Low Potential for release if integrity of
laboratory waste sapor or active soil-vapor sampling surveying techniques. DPT (soil vapor) m av be used to detect container is compromised.

sample techniques: DPT (soil- the presence of laboratory waste, if the location of the waste can be
vapor samples) determined with some accuracy.

Mixed L1W Records review; passive soil- Location in landfills is not likely to be confirmed using nonintrusive Low - Potential for release if integrity of
disposal pre- 1987 vapor or active soil-vapor sampling surveying techniques. DPT (soil vapor) may be used to detect container is compromised.

sample techniques DPT the presence of mixed waste, if the location of the waste can be determined
(soil-vapor samples) with some accuracy.

Z Plant Buming Records review: passive soil- Location in landfills is not likelv to be confirmed using nonintrusise Low - Wa ste burned in the pit was ttot
Pit waste vapor or active soil-vapor sampling surveying techniques. DPT (soil vapor) may be used to detect containerized; therefore, only chemical

sample techniques; lDPT the presence of waste residues, if the location of the wsaste can be residue is expected.
(soil-vapor samples) determined with some accuracy.
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Table 4-2. Data-Gap Analysis for Ecology's Items of Interest. (7 Pages)

C.haracteri.ation Techniques Potential Threat to Human Health,
Items of Interest that Have a Potential for Potential Limitations of Characterization Techniques Worker Safety, and/or Environment

Locating Items of Interest

TRO w aste wv ill be dispositioned througih the i RU Retricval Project and is not in the scope for the 200-SW 2 Operable Unit.
folded shaded itens of inticest will be addressed dutring Phase -B inestigations ttsing toninitr1iv csoilvapor or gcophlysical survcys and Itimitel ttttrnsivc dircct-pisies. Retaininig itenis of

interest nay reqtiire titrive iethods wk itliin landfill trcnches and wxill te addressed in subsequent renedial investigation phasc.
he I Pond site will he cltaracteriied by anotier tOperahle unit. This sitk is nclided in is table or completeness on1y.

Ecology t I. 1989a, I 1t>/nori, dI ledol / ilui Agre mit ownd Cos ct Oide.
PNN I 1675. Aft asmrment ol/H/Ium3 /1mn-4 Ros ii m Smol Gas, o the l -1 /ttial (rutmi.
RL, 2001 1 /cim /ooopc Ano/sis lot Sot/ tos to Dlnc oTr-itiltm i/ios, Teckhnology Dcployiient Benefit Analysis Fact Sheet.

Contaminant of poteitial concern
direct ptsh tchntlogy
electromagnetic induction.
clectrical-resistancc technology.

ground-penetrating radar.

liIh purity cetianitou
lok -lc c I ka t

N A not applicable.
PNNI Pacific Noirthkek t National

Laborator.i i
PURIE Plutoniu I ranitim

I'irctioni (Plait mr process).
TMF total miiagnittic field

T RI Rad ioactivc wastc as defined in

1)1 I G 435 1- I Impleinitoiiont Guide
/or I wi ii O V 435. /- /

TSI) treatment. storage, and or disposal (unit).
V 11 \ x rticail pipe titit.

COPC

I M
EIRT

HIPGe
I i
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Table 4-3. Potentially Appropriate Analytical Measurement Methods. (3 Pages)

Potentially

Variable Appropriate Possible Limitations or Reservations
Measurement

Method

Radiological Static lPGe Because of shielding, buried sources may be difficult to detect.
screeningb detectors

Tritium, or helium-3 helium-4 ratio, analysis can be performed on soil-vapor samples.
however, all identified fully developed methods are intrnsive. Soil-vapor samples collected
ot other analyses could be used, biol no reports literature werc lound to indicate that the
results would correlate to tritium concentrations below grade. Intrusive soil- Vapor-
sampling methods have been used in this manner, and PNNI developed and used such

ated liqid Tri t ium mon i r methods with Bechtel HIanford, Inc.. to delineate the tritiurn groundswater plUne at the
618-1 I Burial Ground (see RL, 2001. and PNNL1-13675). Further research may uncover a
method to correlate nonintrUsive soil-s apor IneasUorements to tritium concentraiotions.,
hoswever at this time it appears that this method should be considered as an intrusive
method.

GPR is a radar-reflection surface geophysical survey technique that detects contrasts
Metalc in dielectric constants in the below-grade environments from the surface. Requires

disturbed soil, GPR d subjective interpretation of the reflected signals. Lack of reflective below-grade

trench/landfill surfaces or the presence of interfering matrices can complicate or invalidate the
boun/ais findings. The presence of nearby buildings and utilities can interfere with reflected
boundaries signals. Fines (e.g., clay, heavy fly ash) can act as a reflector to the radar signal.

Metallic [MI is a surface geophysical survey technique that measures electrical conductivity in
objects. belows-grade soils, based on detected changes in electrical fields. The results of EMI
disturbed soil, EMI d generally are used to support the interpretation of GPR surveys and identify buried
trench/landfill metal objects. Typical methods include EM-34, EM-61. Nearby buildings and

boundariest) utilities can cause interferences.

Metallic TMF is a system used to perform examinations of potentially contaminated soil or
objects, buried objects. TMF uses electromagnetic analysis to differentiate and classify the
disturbed soil, TMF d unique electromagnetic signature of contaminants. The technique has a limited-use
trench/landfill history and is unproven for many contaminants.
boundaries5

Passive soil gas measurement is a method whereby a hydrophobic collector
(e.g., BESURE or GORE-SORBER) is placed on the ground surface or buried in a
shallow hole with direct exposure to the soils for 72 hours or more. The collector then
is retrieved and analyzed in the laboratory, using standard analytical methods, to

Passive soil gas determine the presence of chemical contamination. Can test for a wide variety of
chemicals in a single test and can be integrated for a large area and time to determine
chemical presence. Results can be influenced by barometric pressure changes and
weather events.

Tube capability must be compared to the site-specific need to determine if field-detection

VOC s (Colorinetric tUbe limits wsoild be sufficient for the VOC of interest. Need to know specific VOCs of interest.
Reqriires collection of a sample merium for Use.

Flame ioni/ation Detection limit ( I to 5 tig/kg. iethanc-equivalent). Instrunent capability MUst be

VO5S detector compared to the site-specific need to determine if field-detection limits would be sufficient
Fob(e.g. Frxoro for the VO( of interest. Need to know specific VO(s of interest. Linited to

OVA 128) ivdrogen-containing compounds. Requires collection of a sample mediUin for Use.

photoaconstic Instirutiment capability inust be compared to the site-specific need to detertine if field-

VOf's infrared analy/er detection iiiits would be srmfficient for the VOC ofinterest. Need to knows specific VOCs
(e.g. B&K 1302) of interest. Requires collection of a sainple-as s olure.

4-27



DOE/RL-2004-60 REV 0

Table 4-3. Potentially Appropriate Analytical Measurement Methods. (3 Pages)
Potentially

AppropriateVariable Asurme Possible Limitations or Reservations
Measurement

Method '

Photoonizationl
detc~~ator n Detection limit (I to 5 mg/kg, isobutylene-equivalent). Instrument capability must be

(eg,teo compared to the site-specific need to determine if field-detection limits would be sufficient
VOCs aealvtherm for the VOC of interest. Need to know specific VOCs of interest. Limited to photoionizing

a compounds at 10.0 eV. Requires collection of a sample gas volume but may be
organic-vapor rnolas Onlbtmye
mognicor accomplished at the soil surface.
monitor)

Portable gas Detection limit (sub-mL/mi levels. depending on VOC of interest). Instrument capability
chromatograph must be compared to the site-specific need to determine if field-detection limits would be
with sufficient for the VOC of interest. Need to know specific VOf s of interest. Limited to

VOCs photoionization photoionizing compounds at 11.7 eV. Requires collection of a sample-gas volume.
detector
(e.,. Photovac
IOS Plus)

Transportable gas

VOCs chromatograph, Instrument use requires exteusise training. Capital cost and setup is high: operational cost
mass is moderate. Requires collection of a sample-gas volume.

spectrometer

NI IRAN Instrument uses infrared absorption spectra to determine compound concentration. Single
VOCs SapphiRe compound selection can create faIse positives if another compound is present that has an

Anbiert absorption spectra of the target compound

Cone A closed-end rod is pushed into the soil to the desired depth. A small-diameter
Gamma penetrometer; sodium-iodide detector (or other suitable detector) is used to log the gross-gamma
emissions sodium-iodide response with depth. The cone penetrometer is not effective in cobbly or rocky soils,

detector logging or compacted fine-grained sediments.

A small-diameter casing is pushed into the soil to the desired depth. A small-diameter
Direct-push; sodium-iodide detector (or other suitable detector) is used to log the gamma response

Gamma sodium-iodide with depth. Direct-push methods (e.g., Geoprobe, hydraulic hammer) may be more
detector logging effective in cobbly or rocky soils given their hydraulic hammering and rotational

capabilities.

Gamma-ray logging provides the concentration profiles of gamma-emitting
radionuclides such as Am-241, Pu-239, and many fission products in a borehole
environment. It is considered by some to be more accurate than sampling and

Borehole laboratory assay because the assay is performed in situ with less disturbance of the
sample, there is higher vertical spatial resolution, and the sample size is much larger.

Fission spectral gammia ,This method also may be more economical than traditional sampling and analysis.
products logging withprdut logng thr 'This method does not assess radionuclides or daughter products that do not emit

HIPGe detector
gamma rays. The gamma energies from these isotopes are at the low end of the
spectrum, which results in high numerical minimum detectable activities and possible
matrix effects from other isotopes. This technique requires the use of a single casing
(installed by drilling or driving) in contact with the soil formation.

Passive neutron logging provides indication of the presence of alpha-emitting isotopes.
. Borehole passive Because of the very low incidence of spontaneous plutonium fission and alpha-N

neutron logging reactions, the passive neutron profile is orders of magnitude lower than the gamma
emissions.

Borehole This technique uses source materials or generators to release neutrons into the soil

Transuranics passive/active formation. Passive detectors measure the response to the neutron flux as a means of
neutron-logging detecting specific transuranic constituents. Logistical problems can arise with the
methods handling of intense neutron sources or generators.
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Table 4-3. Potentially Appropriate Analytical Measurement Methods. (3 Pages)

Potentially

Variable Appropriate Possible Limitations or Reservations
Measurement

Method '

Neutron-neutron moisture logs can be used to determine current moisture content

Areas of profiles of the subsurface through new or existing boreholes. The moisture profiles

known Borehole often are directly correlated to contaminant concentrations, sediment grain size,

flooding or neutron-neutron composition, or subsurface structural features. For this project, the moisture profile
padg us r as emoitur-euoggng may be useful to help determine the location of contamination and/or the location of
past use as a moisture logging the ditch and to establish geologic conditions to support contaminant fate and
pond" transport modeling. It also may be correlated to reflections identified in GPR

surveys.
Other methods may be identified and implemented in conjunction with technology development.

Highlighted analytical methods are planned for use during Phase 1-B investigations. Subsequent phase investigations may use the remaining

or other analytical methods, as appropriate. Final methods wviII be determined through the appropriate data qoal ty obj ectives process for
each phase.

The tenth -value laver for Cs- 37 in soil is about 25 cm (10 in.). So for each -30 cn (I ft) that a source is bulled underground, the dose rate
is reduced by an order of magnitude. Waste often was covered with a minimum of .2 n (4 ft) of soil. To be detected, the source strength
at the sturface has to be 10 pSR/, I then at 1.2 m (4-ft) depth it would have to tave been 10 mremhis.

Details of geophysical surveys performed in 2005 are contained in D&D-28379 and surveys performed in 2006 in D&D-30708.
B&K is a trademark of Briel and Kjor. S&V. NXrut, Dennark.
BESURE is a registered trademark of Beacon Etivirontmtental Services. Inc. Bel Air, Maryland.
FM34 and EM,161 are trademarks of Geonics Limited. Mississauga Ontario, Catnada.
Foxboro and OVA 128 are tradetnarks of The Foxboro Company, Foxboro. Massachusetts.
GORE-SORBER is a trademark of W. L. Gore and Associates, San Francisco. California.
MI RAN and the SapphlRe Ambient Air Analyzer are registered ttademaks of Thermo Electron Corporation, Franklin, Massachusetts.
Photovac I0S Plus is a trademark of Photovac, Inc., Waltham, Massachusetts.

D&D-283?9, copn 'sii al Inivestigatiom Summnry Report: 200 Area Burial GronAd.s 218-C-9. 21S-E-2A, 218-E-5. 21X-E-5A, 21S-E-8,
2184 F-iA. 218-11-2,1, and 21N-W1 41.

D&D-30708, Gcophisii cil Imesitigatio.s Summon Report 200 Areas Burial Grounds: 21E 8-L E2 8-1--2A. 218-E-8, 218-E-12A,
2 11-W-I. 21 8-W-2, 218-W-3, and 2 18-W-I I.

PN N L-I 3675. 14easinemet of Heltium-3Ieliun-4 Rautios in Soil Gas at the 618-11 Burial Griound.
RL 2001. Helintio Isotope Analisis lor Soil Gas to Delineate Tritium Plumes, Technology Deployment Benetit Analysis Fact Street.
Geoprobe is a registered tradenark of Geoprobe Systems. Salinas, Kansas.

EMI electromagnetic induction. PNN L = Pacific Northwest National Laboratory.
GPR ground-penetrating radar. TMF total magnetic field.

HIPGe Iigh-ptiritv gerssatsnim. VOC = volatile organic compound.

Although information contained in Sections 4.5.1. 4.5.2, 4.5.3, and Appendix D are not part of
planned scope under this RI/FS work plan and are being conducted by others, the data have

direct applicability and utility to the 200-SW-2 OU RI. Sampling and analysis of near-surface
soils following retrieval of waste by the Waste Retrieval Project provides valuable insights into
the possible migration of contaminants from leaking drums into the vadose zone beneath landfill
trenches (a condition possible in the 200-SW-2 OU landfills). Vadose-zone sampling and
analysis for carbon tetrachloride under the 200-PW-l OU RI provides valuable insights into the
source of carbon tetrachloride in the groundwater (i.e., discharge of carbon tetrachloride to

Plutonium Finishing Plant cribs rather than materials disposed into 200-SW-2 OU landfill
trenches). Finally, soil-vapor samplers placed on unused portions of the 218-W-4C Burial
Ground in support of ecological risk-assessment sampling provides valuable data necessary to

support administrative reclassification of this area in the WIDS database based on its lack of use.

Data from other programs will be leveraged whenever appropriate in support of the
200-SW-2 OU landfills RI report and the FS. Coordination and integration of similar activities
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and sharing of data, where possible, provide cost-effective and timely support to the overall
RI/FS process.

Information associated with the characterization and retrieval of waste from the 618-10 and
618-11 Burial Grounds may provide useful data that may be applied to the characterization of the
200-SW-2 OU landfills. Some of the key reference documents include the following:

* WMP-20394, Design Basis/Design Criteria Report 618-10 And 618-11 Burial Ground
Remedial Action Pro/ect

* WNMP-17684, 618-10 and 618-11 Burial Ground Remedial Design Technical Workshop
Sumnary Report

* PNNL- 13656, Enhanced Site Characterization of the 618-4 Burial Ground

* EPA/ ROD/R 10-01 /119, EPA Superfid Record ol/Decision: Han/ord 300-Area
(USDOE)

e DOE/RL 88-3 1, Remedial Investigation/Feasibility Study Work Plan/for the
300-FE-I Operable Unit, Han/brd Site, Richland, Washington.

4.5.1 TRU Waste Retrieval

Sampling is being conducted in conjunction with the TRU waste retrieval activities. This
sampling has been divided into three steps. The first step, which was completed before waste
retrieval, involved soil-vapor sampling at the vent risers in the TRU waste trenches within the
218-W-3A, 218-W-4B, and 218-W-4C Burial Grounds. In addition, passive soil-vapor soil
samplers were placed at the 218-E- 12B Burial Ground, because the TRU waste trenches in this
landfill lack vent risers. Additional detail regarding TRU waste retrieval activities can be found
in Section 3.3.

Step II of the sampling is being conducted after the TRU or suspect-TRU waste has been
removed from the trenches. This activity involves a radiological survey of the trench bottom, a
survey of the perimeter of the asphalt pad (if present), and 1.8 to 3.7 m (6- to 12-ft) direct-pushes
every 6 n (20 ft) around the trench perimeter to collect vapor samples. Step 11 soil-vapor
sampling and field screening have been completed for Trenches 4, 20, 24, and 29 in the
218-W-4C Burial Ground (SGW-37027). Step II soil-vapor sampling and field screening of
Trenches 1 and 7 in the 218-W-4C Burial Ground are planned during FY 2009.

Step III will involve, as applicable, removal of soil samples for laboratory analysis. The
locations of soil samples will be determined by the results of the Step II surveys.

Results of the sampling performed to date have been documented in quarterly letter reports
issued by RL to Ecology since 2004. A summary of these data also is included in Appendix D of
this RI/FS work plan.
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Through close coordination with the Waste Retrieval Project, opportunistic characterization
data/information will be collected for potential use in the 200-SW-2 OU RL/FS process.
Examples of characterization information include summary information regarding containers
removed, conditions of containers, non-RSW left in the trench, radiation survey data, industrial
hygiene survey data, photographs, Global Positioning System coordinates, as-left/stabilized
conditions, and soil moved into/out of trenches.

4.5.2 200-PW-1 Operable Unit

The RI for the 200-PW- I OU included soil-vapor sampling and analysis used to explore the
vadose zone for a dispersed carbon tetrachloride plume in the 200 West Area. Sampling in
support of characterization at the 200-PW-I OU included passive and active soil-vapor sampling.
Active vapor sampling has been performed at the vent risers in the 218-W-3A and
218-W-4C Burial Grounds. Passive soil-vapor sampling has been performed in the
218-W-3A landfill. Active soil-vapor sampling was performed using direct-push technology
around the perimeter of the 218-W-4C Burial Ground. While specific sources for organic
contamination measured in the 200-SW-2 OU landfills have not been identified to date, the most
recent and comprehensive reporting on organic contamination measured in the 200 West Area
vadose zone is currently captured in DOE/RL-2006-5 1. Data collected from the 200-PW- 1 OU
will be evaluated for applicability in the FS.

Results of sampling performed to date are included in Appendix D of this RI/FS work plan.

4.5.3 Ecological Risk Assessment Sampling

Passive soil-vapor samplers were placed on the Central Plateau, including at the unused annex of
the 218-W-4C Burial Ground, as part of investigation activities to support development of the
Central Plateau Ecological Risk Assessment.

Results of sampling performed to date indicate no detectable levels of organics in the unused
annex of the 218-W-4C Burial Ground.
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5.0 RI/FS STUDY PROCESS

This chapter describes the RI/FS (investigation/evaluation) process for the 200-SW-2 OU
landfills and the closure approach for the 200-SW-I OU (NRDWL and SWL) landfills.
A summary of the coordinated regulatory process for the 200-SW-2 OU landfills is provided in
Section 5. 1. The development of and rationale for the RI/FS process is provided in the
Implementation Plan and is summarized in Figure 5-1. The process follows the CERCLA
remedial documentation process, with modifications to satisfy the requirements specific to
RCRA TSD units undergoing closure and RCRA past-practice units undergoing remediation.
Section 5.2 outlines the 200-SW-I OU closure approach for the NRDWL and the SWL.
Section 5.3 outlines the phased characterization approach and the tasks to be completed during
the RI phase, including planning and conducting field sampling activities. The detailed
information that will be collected to carry out the field sampling activities is presented in the
SAP (Appendix A). Section 5.4 summarizes community relations activities, which serve to keep
communities informed of the activities at the site and help the DOE and regulatory agencies
anticipate and respond to community concerns. Section 5.5 outlines tasks to be completed as
part of preparing the RI report. RI tasks are designed to document investigation results and
satisfy the DQOs identified in Chapter 4.0. Section 5.6 summarizes the evaluation of Phase I-A
and Phase I-B data. Section 5.7 outlines tasks to be completed as part of preparing the RI report.
RI tasks are designed to document investigation results and satisfy the DQOs identified in
Chapter 4.0.

The RI will present information regarding the nature and extent of contamination and potential
transport of contaminants. The RI report also will provide data that will be used to determine the
need for and type of remediation. Data collected in all phases of the 200-SW-2 OU
characterization will be used to support these analyses.

Phase I-B characterization activities for the 200-SW-2 OU landfills are described in the SAP
included in Appendix A of this RI/FS work plan. The results of Phase I-B will be reviewed
before the Phase 11 DQO process is initiated. Data collection objectives for Phase I-B were
identified in a DQO process (SGW-33253) and are discussed in Chapter 4.0 of this RI/FS work
plan. Section 5.8 describes tasks to be completed following the RI include preparation of an FS
for the RCRA past-practice units that also includes applicable RCRA TSD unit closure plans.
The FS will be used to develop a proposed plan to recommend the remedial alternative(s) for the
RCRA past-practice units, and the closure plan(s) will be used to satisfy TSD unit closure
requirements. After obtaining public review, the decision on the remedies selected for the
200-SW-2 OU will be documented in a ROD. Section 5.9 describes the decision-making process
associated with the proposed plan and proposed RCRA permit modification. The Hanford
Facility RCRA Permit (WA7890008967) will be modified to reference the selected remedy for
RCRA past-practice units and to incorporate the TSD closure plan (as appropriate). Post-ROD
activities are described in Section 5.10. After the ROD has been issued, the implementation
of the selected remedial actions will be documented in a remedial design/remedial action
work plan.
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Figure 5-1. Coordinated Regulatory Process for RCRA Past-Practice,
and RCRA Treatment, Storage, and/or Disposal Unit Closure.3 4
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34 This figure is subject to change pending an expected revision to the approach for RCR A/C'RCLA integration.
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Project management occurs throughout the RI/FS process. Project management is used to direct
and document project activities (so that the objectives of the RI/FS work plan are met) and to
ensure that the project is kept within budget and on schedule. The initial project management
activity will be to assign individuals to roles established in the Implementation Plan
(DOE/RL-98-28. Section 7.2). Project management activities also include the following:

. Day-to-day supervision of and communication with project staff and support personnel
. Meetings
. Control of cost, schedule. and work
. Records management
. Progress and final reports
. Quality assurance
. Health and safety
. Community relations.

Appendix A of the Implementation Plan provides the overall quality assurance framework that
was used to prepare an OU-specific quality assurance project plan for the 200-SW-2 OU RI
(Appendix A, Chapter A2.0). Appendix C of the Implementation Plan reviews data management
activities that are applicable to the 200-SW-2 OU RI/FS and describes the process for the
collection/control of data. records. documents., correspondence, and other information associated
with OU activities.

5.1 COORDINATED REGULATORY PROCESS
FOR THE 200-SW-2 OPERABLE UNIT

The CERCLA regulations of 40 CFR 300 require an RI/FS process for proposing cleanup action
at sites listed on the National Priorities List (40 CFR 300, Appendix B). The Tri-Party
Agreement constitutes the required interagency agreement between the DOE and the EPA for
implementation of National Priorities List cleanup at the Hanford Site. The Tri-Party Agreement
also includes the agreed upon approach between DOE and Ecology to implement RCRA
corrective action requirements during National Priorities List cleanup. Under separate
provisions, the Tri-Party Agreement implements the approach that DOE will follow for
permitting and closure of Hanford Site TSD units.

Ecology has jurisdiction through RCW 70.105 over waste with chemical constituents (in
particular, dangerous waste and dangerous-waste constituents) and the chemical component in
mixed waste (i.e., mixtures of dangerous waste and radiological contaminants) that exceed
regulated concentrations under RCRA or WAC 173-303. RCRA and RCW 70.105 do not

provide jurisdiction over waste with radiological contaminants only. CERCLA authority,
however, encompasses not only hazardous/dangerous chemical wastes and mixtures, but also
radionuclides. By applying CERCLA authority concurrently with RCRA closure and corrective
action requirements, cleanup will be addressing all regulatory and environmental obligations at
the 200-SW-2 OU as effectively and efficiently as possible. Additional options for disposal of
closure, corrective action, and remedial action wastes at the Environmental Restoration Disposal
Facility are possible by applying CERCLA authority jointly with that of RCRA. The
Environmental Restoration Disposal Facility ROD Amendment (EPA/AMD/R 10-97/101. EiP'4
Superfund Record of/Decision Amendien.t: Han/brd 200-Area (USDOE) EPA I):
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WA1890090078 OU 14 Benton Counay, Washington) allows for disposal of RCRA wastes in
addition to CERCLA wastes. By allowing flexibility in final disposal options, the DOE intends
to minimize disposal costs as much as possible while remaining fully protective of human health
and the environment.

The Rh/FS process will be used to reach a decision that will meet requirements for both National
Priorities List cleanup and RCRA corrective action. TSD closure/postclosure for TSD unit
landfills within the boundaries of the 200-SW-2 OU will be coordinated with the RI/FS process.
In addition, information from CCN 0064527 (Collaborative Agreement) must be considered in
formulating the regulatory strategy for the 200-SW-2 OU. The coordinated regulatory process
for characterization and remediation of the 200-SW-2 OU will use this RI/FS work plan in
combination with the Implementation Plan to satisfy the requirements for both an RI/FS work
plan and a RCRA field investigation/corrective measures study work plan. General facility
background information, potential ARARs, preliminary RAOs, and preliminary remedial
technologies developed in the Implementation Plan are incorporated by reference into this RI/FS
work plan.

This RI/FS work plan and subsequent CERCLA documentation and processes that are developed
will refine the basic information provided in the Implementation Plan to meet the site-specific
needs for the 200-SW-2 OU. This RI/FS work plan also will provide RCRA TSD unit landfill
closure plan information addressing facility description, location and process information
(Sections 2.1 and 2.2), waste characteristics (Section 3.1 ), and groundwater monitoring
(Section 3.4). Following the completion of all phases of characterization, a RI report
summarizing the results of the RI will be prepared and issued including the characterization
information required for RCRA TSD unit landfill closure decisions. The RI and FS will build on
and refine the basic information provided in the Implementation Plan to identify and evaluate
remedial technologies and ARARs.

The following subsections summarize regulatory drivers used to implement the 200-SW-2 OU
coordinated regulatory process.

5.1.1 Regulatory and Tri-Party Agreement Drivers for
Closure of Treatment, Storage, and/or Disposal
Unit Landfills

The 200-SW-2 OU contains RCRA permitted TSD unit landfills. Landfills that received
hazardous and/or mixed waste after the relevant effective date of regulation are subject to
regulation as TSD unit landfills. General TSD closure standards of WAC 173-303-610. and
specific landfill closure requirements of WAC 173-303-665(6)., "Landfills," "Closure and
Post-Closure Care," are applicable to these landfills. The TSD closure standards simultaneously
apply to these landfills independent of, and pursuant to, the Tri-Party Agreement. This is
because WAC 173-303 applies to Hanford Site TSD unit activities as a matter of Washington
State law, while at the same time as a matter of agreement between RL and Ecology.

The Tri-Party Agreement requires land disposal unit closure to follow applicable closure
standards. The TSD unit landfills are land disposal units and, as such, are subject to the
provisions of the Tri-Party Agreement Action Plan, Section 6.3.2. The Tri-Party Agreement
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does not require TSD units to be subject to the past-practice process. The Tri-Party Agreement
Action Plan, Section 3.2, addresses permitting and closure of TSD units at the Hanford Site.
TSD units identified for closure concurrent with past-practice activities nevertheless still are
subject to closure in accordance with WAC 173-303 and are not subject to the past-practice
process in lieu of or in addition to those requirements. Coordination of TSD unit closure with
OU work essentially means to organize the work performed to meet RCRA closure standards
with the work performed to reach past-practice unit decisions to minimize duplication of effort
and prevent overlap. The closure standards for landfills do not require or address removal of
wastes or soils. Under WAC 173-303, landfills are TSD units designed for the permanent
disposal of dangerous wastes.

After the RI is complete, remedial alternatives/closure strategies will be developed and evaluated
against WAC 173-303-610(2), "Closure Performance Standard," performance standards and
evaluation criteria. The integration process for the evaluation of remedial alternatives includes
the preparation of an FS/closure plan that will satisfy the requirements for a corrective measures
study report. Both documents are required to include identification and development of
corrective measures/remedial alternatives and an evaluation of those alternatives. The corrective
measures study generally also includes a recommended alternative, which typically is the
purpose of the proposed plan under CERCLA. The FS will include a section that provides
corrective action recommendations for past-practice units and a closure plan that will address the
RCRA TSD units in this OU. The FS also will include further evaluation and refinement of
potential ARARs that were identified in the Implementation Plan.

5.1.2 Characterization Data Requirements for
Treatment, Storage, and/or Disposal Unit
Landfill Closure

The Tri-Party Agreement Action Plan, Section 3.2 states, "some TSD groups/units, primarily
land disposal units, are included within operable units..., and will be addressed concurrently
with past-practice activities as defined in Section 5.5." The Tri-Party Agreement Action Plan,
Section 5.5, defines the interface between TSD units and past-practice units. Section 5.5
includes discussion about SAPs that outline the manner in which RCRA closure/postelosure plan
requirements will be met in the RI/FS work plan and subsequent documents. Per Section 5.5,
proposed closure/postclosure activities are intended to (1) meet RCRA closure standards and
requirements, (2) be consistent with closure requirements specified in the Hanobrd Facility
RCRA Permit, and (3) be coordinated with the recommended remedial action(s) for the
associated OU. Sampling at TSD unit landfills should be for the purpose of closure under
WAC 173-303.

Coordinating closure or permitting with the past-practice investigation and remediation is
deemed necessary to preclude overlap and duplication of work. Section 5.5 indicates that
the disposition of TSD units must be in accordance with Chapter 6.0. Chapter 6.0 drives
TSD closure to follow the requirements of WAC 173-303, which does not require removal of
wastes for landfill closures. WAC 173-303-610(4)(a), "Closure; Time Allowed for Closure,"
indicates that at closure the owner or operator "must treat, remove from the unit or facility, or
dispose of on site, all dangerous wastes in accordance with the approved closure plan."
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WAC 173-303-610(5), "Disposal or Decontamination of Equipment, Structures, and Soils,"
states that "all contaminated equipment, structures and soils must be properly disposed of or
decontaminated unless otherwise specified in WAC 173-303-640(8), WAC 173-303-650(6),
WAC 173-303-655(8), WAC 173-303-660(9),WAC 173-303-665(6), or under the authority of
WAC 173-303-680(2) and (4)." Thus, the closure standard for landfills does not include waste
removal or site decontamination.

The Tri-Party Agreement Action Plan, Section 6.5, states that "in some instances, RCRA TSD
units are included in OUs and are scheduled for investigation and closure." Sampling and
analysis for TSD unit landfill closure should be for purposes of the cover. Dangerous waste
placed into a RCRA landfill is intended, by regulation, to remain disposed after closure.
Notwithstanding, sampling and analysis needs at landfills should be established using the DQO
process. Because TSD unit landfills do not require removal of dangerous waste at closure, the
need for and level of sampling during their closure should be based on the DQO process.
Some characterization may be necessary to support design and implementation of a landfill
cover, if appropriate for compliance with the closure standards. The closure performance
standard for landfills is design and construction of a final cover meeting the requirements of
WAC 173-303-665(6)(a)(i) through (v). There are no requirements in WAC 173-303-665(6) for
removal or decontamination of wastes or soils and hence no clear regulatory driver for field
characterization during closure of landfills.

5.1.3 Regulatory and Tri-Party Agreement Drivers for
Remediation of RCRA Past-Practice Units

Landfills that are not TSD units are classified in the Tri-Party Agreement as past-practice units.
Past-practice units (including landfills) identified in the Tri-Party Agreement Action Plan,
Appendix C are listed on the National Priorities List. Consequently, they are subject to
CERCLA remedial action as implemented through the Tri-Party Agreement. Landfills cannot be
simultaneously classified as TSD units and past-practice units. However, TSD units and
past-practice units can be simultaneously addressed to meet the requirements of the respective
individual authorities. The Tri-Party Agreement intent is to meet the objectives of both the
RCRA and CERCLA past-practice processes for all OU work.

The Tri-Party Agreement Action Plan contains provisions for investigation and management of
TSD units in conjunction with past-practice units. The intent is to provide the information
necessary for performing TSD closure in coordination with the RI/FS documents. This does not
mean that departure from the TSD closure standards is necessary. Coordination requires that
past-practice units be evaluated using the RI/FS process, and TSD closure is attained in
accordance with TSD closure standards, but efforts are made to perform and document the
respective activities concurrently., as appropriate.

TSD closure standards are not applicable to landfills that did not receive hazardous and/or mixed
waste after the relevant effective dates of regulation. Past-practice units are potentially subject to
the provisions of RCRA corrective action, because TSD operations occur at the Hanford Site.
A comprehensive approach to cleanup will be taken that combines the substantive standards
from these corrective actions regulations with those necessary for CERCLA cleanup so that a
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Tri-Party Agreement past-practice cleanup process, whether ('ERCLA or RCRA, can be
perfoirmed in a single action.

The requirements of RCRA corrective action are not precluded by a site's listing on the National
Priorities List, nor are Federal facilities excluded from the requirements of RCRA corrective
action. All TSD facilities are required to initiate RCRA corrective action at their facilities, as
appropriate. RCRA corrective action is intended to address releases to the environment that
contain dangerous constituents, even if the material released was not dangerous or mixed waste.
By statute, RCIRA corrective action provisions (as appropriate) must be addressed in all
RCRA permits.

5.1.4 Characterization Data Requirements for RCRA
Past-Practice Remediation

The RI/'S process drives characterization needs at past-practice units. Field characterization
generally is required at various stages in the RI/FS process. During the scoping phase, existing
data are assembled and evaluated and are used to formulate initial CSMs. This information is
used to support the logic for the associated RI/FS work plan and is included in the RI FS work

plan. During the RI. field sampling usually is necessary to support understanding of the nature
and extent of contamination and refinement of CSMs. This information, in turn, is used to
support further development of the remedial action. In addition, activities necessary to
characterize and assess risks of exposure are intended for further development during the FS.

The general purpose of site characterization under CERCLA is to increase understanding of the
level, type, and distribution of contamination at a site. Methods proposed for characterization
must be appropriate for the level of uncertainty that will be acceptable for the identified end use
of the site. Site characterization work plans should begin with identification of COPCs and
unique site conditions. As information is gathered to support risk informed decision making,
balance between uncertainty and any benefit derived from further data collection/characterization
should be sought. Often, uncertainty can be addressed by making conservative assumptions in
selecting models and their parameters.

Past-practice units are subject to the R/FS process that requires the gathering of adequate
information to support evaluation of feasible alternatives for remedial action. This process is by
design intended to explore various alternatives in the context of a predetermined criteria set.
ARARs must be identified for each alternative that is considered as a potential remedy.
Non-TSD unit landfills received many of the same wastes as TSD unit landfills, but TSD unit
closure standards do not automatically apply to past-practice landfills. A feasible alternative for
remediation of non-TSD unit landfills is closure as a TSD landfill. This option, if selected,
would be implemented by identifying the TSD unit landfill closure standards as relevant and
appropriate, based on the nature and circumstances of the disposal activities. After completion
of the RI/FS process and development of a proposed plan, the ARARs for the preferred remedy
would be identified.

In addition to meeting ARARs, a remedy must be determined to be protective. It is important to
note that although the identification of ARARs for a response action provides for the backbone
of the cleanup, consideration also must be given to the level of protectiveness provided by the
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ARARs, so that additional provisions can be made, if necessary. For landfills that were operated
in a manner similar to TSD unit landfills, it may be protective from a RCRA perspective to
initiate landfill closure in accordance with TSD unit landfill standards. Depending on the
circumstances, the presence of radionuclides not subject to the RCRA closure standards could be
cause for further evaluation under CERCLA to ensure that the selected remedy is protective.

5.1.5 Regulatory Requirements for Pre-1970 Buried
Waste

The DOE waste that was disposed of in the past is not automatically subject to today's waste
disposal standards. From a RCRA perspective, waste disposed of before the relevant effective
date would not be subject to RCRA generator or TSD standards unless and until the waste is
exhumed and actively managed.3 However., solid waste (as defined by RCRA) is subject to the
RCRA corrective action requirements at facilities (such as the Hanford Site) that engage in TSD
activities, irrespective of the date of disposal. This means that pre- 1970 buried waste potentially
is subject to the Washington RCRA corrective action program. as well as CERCLA remedial
action.

Although environmental laws and regulations pertaining to active management do not directly
apply to pre-1 970 buried wastes, current DOE plans may include characterization of many older
past-practice disposal sites under CERCLA or RCRA corrective action. Such evaluation would
be performed in the same manner, using the same criteria as for other hazardous substances.

The DOE assumes that post-1970 retrievably stored TRU waste will be shipped to the Waste
Isolation Pilot Plant. Decisions regarding pre-1970 buried radioactive waste that may contain
transuranic elements will be made through the Tri-Party Agreement using the CERCLA or
RCRA past-practice process in collaboration with the EPA and or Ecology.

5.1.6 Regulatory Requirements for Mixed Waste
Disposed of After August 19, 1987

Mixed waste disposed of after the effective date of regulation is subject to the RCRA TSD
standards. Mixed wastes disposed to the RCRA landfills after the effective date of regulation
historically have been coded on RCRA Part A Permit application maps with the color green.

IThe EPA has defined active managenent as "physically disturbing the accumulated wastes within a management
unit or disposing additional hazardous wastes into existing waste management units containing previously disposed
\N astes." [54 FR 36597, "Radioactive Waste, Byproducts Material Final Rule"] See also 9484.1994(0 1),
"'Clarification of "Active Management' in Closing Waste Management Facilities (Surface Impoundments)," for
clarification regarding the concept ol active management at closing disposal facilities.

3 Source, special nuclear, byproduct material, as defined by the A tomic Energy ct of 1954, is not subIcct to
WAC 173-303, including RCRA corrective action.

The State of Washington has informed the U.S. Department o' Energy via letter (Ecology. 1996) that the effective
date for mixed waste regulation in the State of Washington is August 19, 1987.
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These disposal locations have been referred to as "green islands." Technically, "green islands"
are subject to regulation as RCRA landfills.

Mixed wastes that were disposed of after the effective date, in accordance with all applicable
standards, should be regulated in the same manner as other TSD unit landfills (i.e., there is no
requirement to remove wastes at closure). However, post-effective date wastes that were
disposed of in a manner that is inconsistent with regulatory requirements that were applicable at
the time of disposal potentially are subject to enforcement action, possibly including
investigation and cleanup to standards that exceed TSD unit landfill closure standards. In other
words, mixed wastes disposed of after the effective date of regulation are required to be disposed
of in compliance with standards that are applicable at the time of disposal (e.g., land-disposal
restrictions and minimum technical requirements).

5.1.7 Summary Assessment of Commitments in the
Collaborative Agreement

The Collaborative Agreement (CCN 0064527) was entered into between RL and Ecology in an
effort to resolve "...substantial differences between RL and Ecology in their respective
understandings of the required scope of the work plan" for the 200-SW-I and 200-SW-2 OUs.
The resultant document and its appendices constitute a comprehensive working agreement
between RL and Ecology. The Collaborative Agreement includes language for conducting RI in
a phased manner. This language addresses sampling at TSD and non-TSD units that includes
site survey and screening activities discussed in the Tri-Party Agreement Action Plan,
Section 7.3.2. Section 7.3.2 specifically states that "...the sampling instruction will
acknowledge WAC 173-303 as related to the TSD Units." This provision would not add any
new requirements for sampling. As discussed in Section 5.1.3 above, sampling for TSD unit
landfill closure should be in accordance with WAC 173-303-665(6), and to support design and
implementation of a landfill cover, if appropriate for compliance with the closure standards.

5.2 CLOSURE OF THE NONRADIOACTIVE
DANGEROUS WASTE LANDFILL AND THE
600 AREA CENTRAL LANDFILL

The 200-SW- I OU originally was a process-based OU composed of various nonradioactive
landfills, dumps, and pits. In June 2002, RL and Ecology signed Tri-Party Agreement change
requests concerning modification to 200 Areas OU cleanup milestones. The change requests
established a CERCLA RI/FS process for the 200-SW- I OU that included coordination of the
closure of the NRDWL, a RCRA TSD unit, with the RI/FS process. The waste sites in the
200-SW-I OU, along with the 200-SW-2 OU, which contained radioactive waste sites, were
submitted for RI under DOE/RL-2004-60, Draft A, in 2004.

In 2006, a supplemental characterization DQO process was conducted to provide for additional
RI needs for waste sites on the Central Plateau. As a result of this DQO process, the Tri-Parties
agreed to establish new OUs grouped by similarity of remedial decision. Two of these new OUs
(the 200-MG- 1 and 200-MG-2 OUs) were developed to include waste sites that already have
sufficient data that have been evaluated and that the determination has been made that a remedial
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decision for the site is straightforward and the remedy is readily implementable, such as
remove/treat/dispose, monitored natural attenuation, or no action for shallow waste sites. Most
of the waste sites in 200-SW-1 OU have been reassigned to the 200-MG-I and 200-MG-2 OUs.
The two waste sites in the 200-SW-I OU that were not reassigned are the NRDWL and
the SWL.

The following conclusions were made for the closure of NRDWL (the RCRA TSD unit) and
SWL (the nonhazardous solid waste landfill) to support the basis for closing these landfills
outside the RI/FS process.

. NRDWL and SWL are nonradioactive landfills that were operating at the time that the
National Priorities List was developed for the 200 Areas. Therefore, these landfills were
not originally included as waste sites that needed a CERCLA response action. However,
because operations have ceased for the SWL, the landfill was included in Appendix C of
the Tri-Party Agreement Action Plan. NRDWL was added to Appendix C to allow for
the closure to be coordinated with the CERCLA RI/FS process.

* NRDWL and the SWL will have to be closed under WAC 173-303-610 and
WAC 173-304-407, respectively.

. Any characterization at RCRA TSD unit landfills undergoing closure should be limited in
purpose to information necessary to achieve closure standards (e.g., installation of a cap).

. A Tri-Party Agreement Change Request will be needed to document the removal of these
two landfills from Appendix C of the Tri-Party Agreement Action Plan.

. All hazardous substances that may be COPCs are addressed under the landfill closure
requirements. Additional benefits afforded under a CERCLA remedial action process for
certain COPCs, such as remediation of radionuclides, are not necessary to close these
landfills.

. Previous closure documents have been prepared for these landfills. These documents
need to be updated and resubmitted.

5.2.1 Regulatory Basis for Closure Decisions

NRDWL and the SWL were operating under existing environmental regulations that apply to
landfills, WAC 173-303-610 and WAC 173-304-407, respectively. These environmental
regulations contain requirements for closure and postelosure care that are protective of human
health and the environment, and their use is agreed upon by the Tri-Parties. Closure plans for
NRDWL and SWL will be submitted under their respective regulations. The closure activities
for both landfills will be integrated to take advantage of efficiencies that could be realized from
(1) integrated groundwater monitoring, (2) design of an integrated barrier, and (3) construction
of the integrated barrier.

CERCLA response actions address those inactive waste sites that have had a release or a
potential for release that threatens human health and/or the environment at the Hanford Site.
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Waste sites were evaluated, and hazard ranking scores were developed and aggregated into areas,
and were listed on the National Priorities List in 1987. NRDWL was an active TSD unit in 1987
and, as such, was not included when the 200 Areas National Priorities List was developed.

Therefore, there are no CERCLA statutory requirements that have to be met when closing this
landfill as a RCRA TSD unit. A Tri-Party Agreement change request will be needed to remove
the landfill from Appendix C of the Tri-Party Agreement Action Plan, because there no longer
will be a need to coordinate the closure activities with CERCLA remedial activities.

The SWL also was operating when the original National Priorities List was developed and was
not included in the list of waste sites. However, because operation ceased in 1996, the SWL was
added to Appendix C of the Tri-Party Agreement Action Plan. Appendix C contains the list of
waste sites that require RI or action under Section 120 of CERCLA (i.e., the CERCLA RI/FS
process) (Tri-Party Agreement Action Plan, Section 3.5). Therefore, to close the landfill
separate from the CERCLA RI/FS process, a Tri-Party Agreement change request needs to be
prepared to remove this waste site from the appendix. The Tri-Party Agreement change request
should provide the justification that, as a nonhazardous solid waste landfill, closing the SWL
under the existing regulations (WAC 173-304) will satisfactorily protect human health and the
environment.

Both NRDWL and the SWL received only nonradioactive waste during their operating life. No
radioactive contamination has been found during past operations and groundwater monitoring.
All hazardous substances that may become COPCs are addressed under the existing landfill
closure requirements, either WAC 173-303-610 for NRDWL closure as a RCRA TSD or
WAC 173-304-407 for SWL closure as a solid waste landfill. Additional benefits afforded under
a CERCLA remedial action process for certain hazardous substances, such as radionuclides, are
not necessary to close these landfills.

In 1997, limited soil-vapor samples were completed at NRDWL (BHI-0l 115). These samples
identified elevated levels of carbon tetrachloride and chloroform. The need for any additional
soil-vapor sampling will not be addressed in this RI/FS work plan, but rather within the updated
closure plans to be developed for the NRDWL and SWL.

No CERCLA response actions are necessary for the NRDWL or SWL, because closure
requirements for these landfills are adequate to protect human health and the environment.
Because OUs are developed to organize waste sites that have common characteristics and to
assist in the CERCLA RI/FS process, the 200-SW- 1 OU is no longer needed. Therefore,
the 200-SW-I OU designation will be deleted from Appendix C of the Tri-Party Agreement
Action Plan through a change request.

The environmental documentation required for closing NRDWL under WAC 173-303-610 and
the SWL under WAC 173-304-407 is presented in Table 5-1.
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Table 5-1. Documentation Required to Close the Nonradioactive Dangerous Waste
Landfill and the 600 Area Central Landfill.

Nonradioactive Dangerous Waste Landfill 600 Area Central Landfill

Tri-Party Agreement Change Request Tri-Party Agreement Change Request

Closure/Postclosure Plan ' Closure/Postclosure Plan

Hanford Facility RCRA Permit Modification Not applicable

Part V - Closure

Part VI - Postclosure

Final Status Groundwater Monitoring Plan Groundwater Monitoring Plan h

NEPA Docurnentation NEPA Documentation

SEPA Checklist SEPA Checklist

'Efficiencies will be evaluated for a single, comrbined closure plan.
'The groun(water monitoring plans will be included in the closure plan.

NE PA = National Environmental Polic i Ac of 0 69.
SEPA = -State Environinental Policy Act" (RCW 43.2 1 C).

5.3 PHASED CHARACTERIZATION
APPROACH

Because of the complexity of the 200-SW-2 OU landfills, a phased characterization approach
will be employed to aid in remedial action decision making. This approach was approved by RL
and Ecology in May 2007 (CCN 0073214).

A preliminary investigation began in 2004 to perform a comprehensive review of existing
documentation associated with the 200-SW-I and 200-SW-2 OU waste sites. A large quantity of
records were compiled and reviewed, and a database was created to capture information that
could be used to focus future field characterization activities. In 2005, a collaborative
negotiations process was held with RL and Ecology. This process rescoped the focus of the
DQO to follow. The focus was changed to 22 waste sites in the 200-SW-2 OU. These waste
sites included the original Bin 3A and Bin 3B sites and consisted of 21 landfills and one
unplanned release. This DQO process (Phase I-A) focused on nonintrusive investigations of
these waste sites, including geophysical and radiological surveys, and soil-vapor samples.

After Phase I-A field characterization activities were performed in mid-2006, a Phase 1-B DQO
process was performed to support development of this RI/FS work plan. The Phase I-B DQO
process focused on 25 landfills in the 200-SW-2 OU. Additionally, two landfills in the
200-SW-I OU are included this RI/FS work plan; however, it is proposed that these landfills be
closed outside of the CERCLA process and are included in this documentation for informational
purposes only. A proposed regulatory path forward for closure of these landfills is presented in
Chapter 5.0 of this RI/FS work plan. The Phase I-B DQO and SAP (Appendix A) focuses on
additional nonintrusive characterization, as well as intrusive characterization techniques.
The proposed phased characterization process for the 200-SW-2 OU landfills is presented
in Figure 5-2.
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Figure 5-2. Phased Characterization Strategy for the
200-SW-2 Operable Unit Landfills.
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Additional DQO processes will be held following completion of the Phase I-B field

characterization activities, as required. These potential future-phase DQO processes will further
aid in characterizing the landfills and will focus on progressively more intrusive characterization

techniques, as required. Information gathered from all phases, including treatability
investigations, will be used to support risk assessments, further refinement of the preliminary
CSMs, and ultimately choosing a remedial action alternative.

5.4 COMMUNITY RELATIONS

One of the useful and important aspects of the RI/FS process is to establish effective community
relations. Community relations activities serve to keep communities informed of the activities at

the site and help the DOE and regulatory agencies anticipate and respond to community
concerns. A community relations plan has been developed for the Hanford Site to provide a
framework for overall community relations and public involvement in activities under the
purview of the Tri-Party Agreement. Community relations activities are conducted in
accordance with Hanford Site Tri-Party Agreement Public Involvement Comm unity Relations
Plan, Hanford Federal Facility Agreement and Consent Order (DOE et al., 2002).

The community relations plan provides guidelines for future community relations activities at the
Hanford Site. The plan provides a site mailing list, a conveniently located place for access to

public information about the site, an opportunity for a public meeting when the FS and proposed
plan are issued, and a summary of public comments on the FS and proposed plan and Ecology's
response to those comments.

The community relations plan intends to fulfill applicable state and Federal laws regarding
development of community involvement and public participation plans. The plan also serves as
one of the overall public participation plans guiding public involvement at the Hanford Site. The

Tri-Parties recognize that people nationwide are concerned and affected by the Hanford Site.

5.5 REMEDIAL-INVESTIGATION ACTIVITIES

This section summarizes the planned tasks that have been and/or will be performed during the RI

phase for the 200-SW-2 OU, including the following:

. Records review

. Planning

. Field investigation

. Site surveys

. Data integration and modeling

. Laboratory analysis and data validation
. Preparing an RI report.

These tasks and subtasks reflect the work breakdown structure that will be used to manage the
work and to develop the project schedule discussed in Chapter 6.0. In addition, concurrent with

the RI activities describe above, the project will identify or develop the appropriate models to
support an evaluation of the personnel exposure levels (ALARA) associated with the various
remedial alternatives and the cost for implementing those alternatives.
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5.5.1 Historical Information Review

A historical infornation review was performed to determine the level of existing detail regarding
the 200-SW-2 OU landfills. This information review was performed based on recommendations
made by Ecology before and during the collaborative negotiations process. Ecology
recommended that a historical information review of burial records and other information
pertaining to the 200-SW-2 OU landfills could be used to focus nonintrusive and intrusive
surveys and sampling to aid in characterization of the landfills.

Existing information varies significantly in terms of completeness for the 200-SW-2 OU
landfills. The initial step for all landfills was to assess the available documentation of site
history to establish a basis for investigative needs. This information was reviewed and
incorporated into the Phase I-A DQO process. The sampling and analysis instruction
(D&D-28283) that was developed as a result of the Phase I-A DQO focused field surveys on
those areas that were identified as requiring additional investigation (e.g., areas that may contain
organic liquids, discrepancies in the historical information). The Phase I-B DQO process was
built on information that was gathered as part of the Phase I-A DQO and characterization
processes and on an ongoing historical information review.

5.5.1.1 Information Sources

Historical information research initially focused on the following information sources:

. Declassified Document Retrieval System

. DOE Public Reading Room at the Consolidated Information Center, Washington State
University. Tri-Cities

. Documents listed in the references for DOE/RL-2004-60, Draft A

. Hanford Site Records Management Information System for documents that were
electronically scanned

. Hanford Site Records Holding Area for documents that were archived and stored

. The WIDS database and library

. Past MSCM survey data

* The SWITS database.

The research encompassed many thousands of documents available through these systems. The
Declassified Document Retrieval System contains over 125,000 documents, and the Records
Management Information System contains over 1,000,000 documents. Approximately 50 boxes
of older documents from the Records Holding Area archives were ordered and examined. The
25 landfills are represented by about 100 maps and engineering drawings. A number of
documents stood out as being the most valuable. The WIDS database and site maps and
drawings defined general site characteristics, site locations, trench boundaries, and (in many
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cases) individual items of buried waste. Finally, a series of docuients from the I 950s found in
the Declassified Document Retrieval System described many of the landfills "as they were" at
the time that those documents were published.

The SWITS database offered the most comprehensive and useful information of all the sources.
with respect to individual burials. Several landfill logbooks from the 1950s. 1960s, and I 970s
were located in the Records Holding Area and in the WIDS library. These logbooks offered long
lists of individual burials for past-practice (non-TSD) landfills. Property disposal records from
the 1940s and 1950s were located in the Declassified Document Retrieval System, the Records
Holding Area, and the WIDS library and also included lists of individual burials.

Information from currently known sources for individual burials has been, and will continue to
be, captured in a project records database throughout the RI process; if more logbooks or other
records are discovered in the future, they too may be added to the database. Other future
historical research may include the following:

. Reconciliation of historical records with information collected via other characterization
methods

. Obtaining information regarding standards (such as limits on types of waste buried, types
of burial boxes typically used) in effect at each landfill over its operating history

. Obtaining the basis for the plutonium and uranium inventories in older landfills.

Table 5-2 lists existing documents and data collected from previous investigations that are key
resources for the 200-SW-2 OU RI/FS process and provides a summary of the pertinent
information contained in each reference.

Table 5-2. Existing Documents and Data Sources for the 200-SW-2 Operable Unit. (14 Pages)

Reference Summary

Aggregate Area Management Studies

B P/ant .ggregau Area Managemenc Studv

Technical Base/ine Report, BHI-00 179, Rev 00

P RI X lregte j1ra /anaen / Studi,

i('nmj a/ 3asclinc Report, 13111-00178, IRex 00

Description of waste sites and processes within the 13 Plant
Aggregate Area. InCludes composition of 13 Plant facilities
wastes and descriptions of the 21 8-E-2A, 21 8-E-5,2 1 8-E-
5A, and 2 18-E-9 Burial Grounds.
Available at:

Description of waste sites and processes within PURIX
Aggregate Area. Includes composition of PtREX ftacilities
wxastes and descriptions of the 21 8--1 2 18-E-8. 218-1-12A.
21 8-E- 1213 Burial Grounds.
Available at:

Imp v N

5-17



DOE/RL-2004-60 REV 0

Table 5-2. Existing Documents and Data Sources for the 200-SW-2 Operable Unit. (14 Pages)

Reference Summary

S' P/ant Aggregae Area Management Studv Description ofwaste sites and processes within S Plant
Technical Baseline Report, 1111-00176. Rev 00 Aggregate Arca. Inchides composition o S Plant

(Reduction-Oxidation Plant) facilities wastes.
Available at:

-DI 003>143
T P/ant Aggregae Area Management S'tudv Description ofx waste sites and processes within T Plant
Technical Baseline Report, BHI-00 177, Rev 00 Aggregate Area. Includes composition of'T Plant facilities

wastes.
Available at:

-S n I , 140
Description of waste sites and processes xvithin U Plant
Aggregate Area. Includes composition of K Plant facilities
wastes.
Available at:

Io: x 1 ta e xpit o~oc f(il i ......

Description of wx aste sites and processes within Z Plant
Aggregate Area. Includes composition of Z Plant (P'lutoniurn
Finishing Plant) facilities wastes and descriptions of the
21 8-W-1, 21 8-W-A, 21 8-W-2, 21 8-W-2A, 21 8-W-3.
21 8-W-3A, 21 8-W-3AL, 218-W-4A, 21 8-W-413, 2 18-W-4C,
2 1 8-W-5, 21 8-W- I I Burial Grounds.
Available at:

Contents, Inventories, and Descriptions of Landfills

200-Si-/ Nonradioactive Land/ills and )mnps Lists all sites in the 200-SW-1 and 200-SW-2 Operable Units

Group Operable U nit and 200-SIV-2 Radioactive at the time of publication. Gives brief descriptions of all
Landfills and Dimips Group )perable Unit xwaste sites. Lengthy descriptions (history. hy drogeology.
Remedial /nvestigation Feasibility Stodr 1ork Plan, physical attributes) of the 22 sites in the former Bin 3. Giv xes
)OE, RL-2004-60, Draft A description of the logic used for binning the sites, and lists

sites according to bin. Describes characterization logic for
site investigation. Also gives synopsis of history of the
landfills.
Available at:

Burial GIroind Characterilation Engineering

Report. RHlO-DO101 ER011)1 1980
Stabilization plans and activities; trench sur ey s giving
centerlines and end coordinates; general intornation such iias
location. radiation levels: for most past-practice units.

5-18

U Plant Aggregate Area Maamgement Studi
Technical Baseline Report, 131I-00174. Rex 00

Z P/ant Aggregate Area Management Studv
Technical Baseline Report. 13111-00175, Rev 00



DOE/RL-2004-60 REV 0

Table 5-2. Existing Documents and Data Sources for the 200-SW-2 Operable Unit. (14 Pages)

Reference Summary

Burial Ground Log Books.from Records Holding Record books, informal memos from this box for Burial

Area Box 85617 (1958-1964) (GE 1964) Grounds 218-E-5, 218-E-5A, 218-E-10, 218-E-12A,
218-W-2A, 218-W-3, 218-W-4A, 218-W-4B. They show
trench contents, location of items, when trenches were dug,
etc.

Burial of Equipment and Material and Instruments Informal memos listing property disposed of by burial;

01/09/1947 Through 12/29/1947, giving facility source. Can deduce that the material from

DI)TS-GENERATED-5635 (GE 1947) 200 Area listed was buried in Burial Ground 218-W-lI
218-W-1A, or 218-E-1 by the dates.
Available at:

Burial ofEquipment and Material and instruinents Informal memos listing property disposed of by burial, giving

01/14/1948 Through 12/21/1948, facility source. Can deduce that the material from 200 Area

DDTS-GENERATED-5636 (GE 1948) listed was buried in Burial Ground 218-W-1, 218-W-IA, or
21 8-E- I by the dates.
Available at:

Burial of Equipment and Material and Instrionents Informal memos listing property buried; giving facility
03/01/1946 Through 12/27/1946, source. Can deduce that the material from 200 Area listed

DDTS-GENERATED-5634 (GE 1946) was buried in Burial Ground 218-W-1, 218-W-I A, or
218-E- 1 by the dates.
Available at:

Burial of fan/ord Radioactive Wastes, 1IW-77274, Then-current (as of 1963) policies and procedures governing

1963 the landfills. Includes size/location of then-existing sites.
Available at:

Burial of Material 01/03/1949 Through 05/09/949, Informal memos listing property disposed of by burial, giving

DDTS-GENERATED-5640 (GE 1949a) facility source. Can deduce that the material from 200 Area
listed was buried in BLirial Grounds 218-W-1, 218-W- IA, or
218-E- I by the dates.
Available at:

Chemical Processing Division Month/l Reports (too The monthly reports cover a wide variety of events

numerous to list individually). An example is (plutonium output, radiation occurrences, etc.). Of relevance

Chemical Processing Division Month/v Reportfr to this DQO is the information regarding burials that often

Februarv 1957, IW-48835-DEL, 1957 are found within the reports. The example report from
February 1957 lists a PUREX clean up effort of materials
taken for burial that reduced dose rates within a portion of the
deck from 20 R/h to I R/h. The landfill receiving the
material may be inferred from the type of waste and date
buried.
Example report available at:
hImp: '.'.'.'.'.'2.IiiI~iL ' ddi> '.'iii i :om jiiidsc~iikL

-1) I 9.) 1-1 I
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Table 5-2. Existing Documents and Data Sources for the 200-SW-2 Operable Unit. (14 Pages)

Reference Summary
Criteria For Design Of Equipment Burial Standards in effect in 1964 for equipment burials - weight
Containers, HW-83959, 1964 limits, shielding, containment, backfill, etc.

Available at:
http: 2J-l w i hnfrdiuJo\ ddr connlnt findpage cimAike

D83707050
"Description of Waste Buried in Site 218-W-4B," Describes areas of trenches with low-level waste suitable for
RIIO-65462-80-035, 1980 demonstrations of remediation; describes specific items

disposed of by trench; describes high-activity, large/heavy,
and liquid items. This reference is in the Waste In/brmnation
Data System library.

Disposition afContaminated Government Property Informal memos listing property disposed of by burial, giving
05/10/1949 Through 10/311949 facility source. Can deduce that the material from 200 Area
DDTS-GENERATED-5637 (GE 1949b) listed was buried in Burial Grounds 218-W-1, 218-W-lA. or

218-E-1 by the dates.
Available at:

h u v w2.hanl rd.o ,iO\ddrs common fi&age.'.\ Ke\

Disposition 0/ Contaminated Processing Equipment Lists equipment buried in 1958-1959, drawing number, size
At Han/ord Atomic Products Operation 1958-1959, and dose rate. Does not give burial location.
(01/01/1958 through 12/31/1959). HW-63703, 1960 Available at:

-8 82 13
Disposition of Plutonium to Burial, HW-59645, Discusses organically contaminated plutonium waste
1959. generated at the Z-Plant complex.

Available at:

Final Report 218-E-1 Dry Waste Burial Ground Includes a summary of the historical data available up to the
Characterization Survey, RHO-72710-82-167, 1982 time of the survey, results from the ground-penetrating radar

and drilling work characterization performed in 1982,
conclusions as to where the trenches in the 218-E-1 Burial
Ground are located and whether they were filled, and
recommendations for confirmatory studies. This reference is
in the Waste hinorimotion Data System library.

Handbook 200 Areas Waste Sites. RHO-CD-673,
1979

Descriptions of radioactive waste sites within the 200 Areas.
excluding tank farms. This document also contains
summary-level descriptions and/or maps of most 200-SW-2
Operable Unit landfills (some did not yet exist at time of
publication).
In 3 volumes, available at:

u2/ d a r !1rin findpx: cf AK-

L
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Table 5-2. Existing Documents and Data Sources for the 200-SW-2 Operable Unit. (14 Pages)

Reference Summary
"Ilantord Site Mixed Waste Disposal," Published Describes the mixed-waste trenches in the 218-W-5 Burial
Presentation. Waste Management Con/crence 2001, Ground and the general waste acceptance criteria for these
FebrUary 25 - March 1, 2001, Tucson, Arizona, by trenches.
K. M. McDonald, I). E. McKinney. and Available at:
T. A. Shrader hu \aa ia eishjuk1> 2,00 1
Hazard Ranking SYstem Evaluation of CERCLl Comprehensive listing of all Hanford CERCLA sites with
Inautve Waste Saes at llan/ord, PNL-6456, I 988 risk ranking and capsule summaries. Does not include

permitted low-level landfills.
In 3 VoILunes, available at:

-- 
IMII il

fil Ip

"Inconsistencies in 2 18-W-413 Site Data," Describes and offers reconciliation ot inconsistencies among
RI 10-65463-80-126, 1980 information sources (such as locations and types of caissons

and locations of unsegregated waste types). This reference is
in the Waste In/bfrmation iata Svsten library.

Individual Burial Records (too numerous to list Paper burial records. initiated at time of burial. Copies kept
individualIy). on paper in archive and on microfiche, and recently

converted to digital forinat. Contains burial location, date.
generating lacility, material contents, container description
and volume, contaminants, radiation level. etc.

Radioactive Containination in U nplanned Releases Documents the status of rails removed from 218-W-2A-T' 6.
to (Iround Within the C hem ia Separations Area

Control Zone through 1970, ARI 1-20 15, Part 4,
1971
Input and De ayed Values ofRadioactive Solid Short report giving volume, radionuclide inventories, areas of
Wastes Buried in the 200 Areas Through 19.7, landfills, caissons. and other 200-SW-2 Operable Unit sites
ARH-2762, 1974 such as laboratory vaults. Radionuclide inventories were

estimated by a computer model, as described in the report.
Available at:

Scrap & SS Material Waste For Burial At Rich/and, Lists property buried: gives facility source. Can deduce the
I IAN-95462, 1966 most likely recipient site by the dates.

Available at:
Iiu~m xa miimm~o mr ommolmi~~e~io k
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Table 5-2. Existing Documents and Data Sources for the 200-SW-2 Operable Unit. (14 Pages)

Reference I Summary

Dravings
218-C-9

218-E- 1
21 8-E-2A

of Trenches and Burial Grounds:

218-E-5
2 1 8-E-5A
218-1-8
21 8-E-9
218 -E-12A
218- I -12B
218-W-1
218-W-IA
21 8-W-2
218-W-2A
218-W-3
218-W-3A
218-W-3AE
218-W-4A
218-W-413

218-W-4C'

218-W-5
218-"W-l 1
UPR-200-E-95

1-2-32523 (of the 2 1 6-C-9 Pond;
no drawing of landfill has yet
been located)
11-2-124
1-2-55534 (WHCi-EP-0912 notes

that the trench should be drawn
farther north)
11-2-55534
[1-2-55534
H-2-33276 Rev. 17, Sheet I of 24
f1-2-55534
1-2-32560
11-2-96660
H-2-75 149
11-2-2516
11-2-2503
11-2-32095, Sheets I & 2
11-2-32095. Sheet I
11-2-34880, Sheets I & 2
11-2-75351, Sheet I
1-2-32487, layout and contents
11-2-33055. layout 11-2-74640,
caisson installation
11-2-37437 and other drawings,
mainly of the waste configuration
in TRtU trenches
S1-2-94677
I1-2-94250
(no engineering maps a\ ailable;
the site is included but not marked
in 11-2-55534)

Radioactive Conamnination in Liquid Wastes
Dischargced to Ground Within the Chemical
Separations Area Control Zone Through 1969,
ARI- 1608. 1970

Location, design, configuration, dimensions, and sone
contents of trenches and landfills. Complete reference
citations for these drawings are included in Chapter 7.0.

Summary of radioactive liquid wastes discharged to ground.
Gives initial radioactivit\ levels in landfills built at sites of
former ponds.
Available at:

Raduioactive Contamination In Unplanned Releases Reports on unplanned releases. Includes the location,
TO Grond Within The ChCMiCal Separations 1ea radiation levels, and burial depths of some individual
Control Zone Through 19 72 (Excluive ol Liquid trenches such as the T Plant canyon block burials in
Waste Sloruage Tank Frns}, ARIH1-2757, 1973 218-W-2A. and the status of removal of rails in

218-W-2A-T16.
Available at:

0~~~~~~~ ni K'~ ______ i
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Table 5-2. Existing Documents and Data Sources for the 200-SW-2 Operable Unit. (14 Pages)

Reference

Low-Leve/ Burial Grounds Database,
WHC-MR-0008, 1989

Summary

Contains voluminous inventory information (waste volume,
total plutonium, uranium, beta-gamma, sometimes other
isotopes. burial coordinates, container type, trench number.
date buried, source facility, etc.). The document covers the
permitted low-level landfills only. The data till 8 volumes
and go through 1989. It is the same data as in the Solid
Waste Infurination and Tracking Systen database.
The eight volumes are available at:

I , .,, ii

lit : ds 1. I'! 's_:ri co tH Ii Jccc

Hip: ~ ~ ~ ~ ~ ~ ~ ~ ~~- lssx F i 1.u\_ij~ iI it 1 1i CC

Imp1 \\\\N~ siI'~\ V 2, 1iIl Iil~nc iI

1) 1 siO) 4

\ l .',,- CSe,

NE5

/A \Ieyc

Solid WJaste In/brmation and Tracking Syswem, Gives inventory information (waste volume, total plutonium.
Hanford Site database uranium, beta-gamma, etc.). For newer (post-] 967) landfills.

gives more extensive information, usually including burial
coordinates, container type, trench number, date buried,
source facility, nonradioactive contaminants, etc.

Solid Waste Management History of/the Han/brd Summarizes the management of solid waste at Hlanford from
Site, WHC-EP-0845, 1995 1944-1995. Topics covered are extensive and include

container types, waste categories, disposal practices, waste
handling practices, documentation of buried waste, laws and
orders pertinent to waste disposal, etc.

Source Data Records (too numerous to list The source data records contain many refeiTals to buried
individually). Example: Burial Gardens Records waste, often with brief waste descriptions and burial
FY1971 Month End & Source Data 10/1970 coordinates. The example document, p. 39, lists "Canyon
Through 12/1970, ARI-1913-2, 1970 Hood, Room Waste, Heater Element" and other items, and

gives the waste site name (218-W-4B) and Hanford
coordinates at which the items were buried.
Example document available at:

Sunonarv o Radioactive Solid Waste Burials in the Inventory infonnation - waste volume, total plutonium,
200 A1reas During 1976, ARJI-CD-744-4Q, 1977 uranium, and other isotopes. Some information on size of

site, offsite sources, burial locations. Covers vaults and
caissons as well as landfills.
Available at:

dd) co lm ol 1-1 4p~ (k2, I'lI
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Table 5-2. Existing Documents and Data Sources for the 200-SW-2 Operable Unit. (14 Pages)

Reference

Various historical photos - too numerous to be
listed separately.
Examples of publicly available photos are:
Burial of Equipment, 9973-NEG-[A-I] (GE 1954)

Summary

Historical photographs of aerials of waste sites or surface
shots of equipment burial showing burial box, trench
construction, crane operations, cables used, etc.
Examples available at:

N D D0004-40)

p111) \\\k w2.hunIrd. 2o\

-,I 1 1-i4l 101 DW044 11

-A 1 D0004-4 1khtpyC v C2 .huntord.co\

-N1 D0004412

-N Il Dttt44 13

N ll Dt}0441 14
> h ilt 1rd'go

NI 100044 I

I l)t0t-4 I I

I L0t0t44

ddrs eOmmOn findpacc.clin?\r'

ddrso mon in c-lmAe
ddr common iidpacekINAKev

dd.r> cOnmk~Ion tu indaec cmo AKe\

d i I1il Ind1 I''C C11A K 2\

ddr cmmn Cindp_ chli.'AKc\

The History ofthe 200 Area Burial Ground Describes the landfill history from the inception of the
Facilities, W-IC-EP-09 12, 1996 landfills to 1996. Includes short descriptions of each landfill;

historical landfill practices (such as digging of trenches, use
of caissons). historical events in landfills (such as flooding,
caisson plugging); the effects of DOE orders and
state/Federal laws on burial practices: lists of offsite
generators, classified waste, etc. Contains many
photographs. In two volumes.
Vol. 1 available at:

Uncon/ined Underground Radioactive Waste and Gives short descriptions of the landfills that existed in 1953.
Contamination in the 200 Areas, HW-28471, 1953 including location of landfills, trench descriptions, maximum

radioactivity levels of buried material, etc.
Available at:

Unconfined Underground Radioactive Waste and Gives short descriptions of the landfills that existed in 1956.
Contamination in the 200 Areas, IIW-41535, 1956 including location of landfills, trench descriptions, maximum

radioactivity levels of buried material. etc.
Available at:

Unconfoned Underground Radioactive Waste and Gives short descriptions of the landfills that existed in 1959.
Contamination in the 200 Areas 1959. H W-60807, including location of landfills, trench descriptions, maximum
1959 radioactivity levels of buried material, etc.

Available at:
htt k C hIrd d0c 1k IIoIimn n ie i Ke\
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Table 5-2. Existing Documents and Data Sources Ior the 200-SW-2 Operable Unit. (14 Pages)

Reference Summary

haste i/brination Data Svstcn. I lanford Site For all 200-SW-I and 200-SW-2 Operable Unit sites.
database reports Summarizes site names, locations, types, status, site and

process descriptions, associated structures. cleanup activities
environmental monitoring description, access requirements,
relerences, regulatory information, and waste information
(e.g. type, category, physical state, description. stabilizing
activities).

Environmental Planning for Remediation and Closure

200 Areas Remedial hreestiation Feasihilitv S'ud Background waste site in formation and generic strategy for
Ip/lementation PIan-E irnomental Restoration 200 Areas waste site investigations.
Programn. DOE/R L-98-28. 1999 Available at:

ClosIre P/aU for A cive Low-Ieve/ Burial (ronouA. Approach to closure: hydrogeology Under individual
DOE/ l R L-2000-70, 2000 landfills; radionuclide and waste volume inventories.

Available at:

Compm n osie Analrsis for Low-Level 11'aste I)isposal Pro\ ides an estimate of the cumulative radiological impacts
in the 200 Area Plateau of the H/an/ ord Site, from acti\e and planned low-level radioactive waste disposalI
PNNIL_-11800, 1998 actions and other potentially interacting radioactive waste

disposal sources that will remain following I Hanford Site
closure. Based on DOE 0 435.1.
Available at:

_____________________________________________________________ htIg: r Ix vnduudm e_' rv

A aintenance Plan for the Composite A4nalysis of the
Hanford Site, Southeast Washington,
DOI/RL-2000-29, Rev. 1, 2000

PerforManCe "AesSent fr the Disposal of,
Low-Level 0 axse i17 the 200 1esft Area Burial
GrounAd WI lC-lP-0645, 1995

Document describes the plan for maintaining the composite
analysis that estimates the cumulati\ e radiological impacts
from active and planned low-level radioactive waste disposal
actions and other potentially interacting radioactive waste
disposal sources that will remain following Hanford Site
closure. Based on DOE 0 435.1.
Available at:

Performance assessment analysis for the disposal of
low-level waste in the 200 West Area based on
DOE Order 5820.2A standards. (NOTE: DOE Order
5820.2A has been superseded by DOE'i 0 435.1 since
publication.) Waste exposure limits are calculated from the
Clean Air Art of/1990 and EPA drinking water standards.
Includes hydrogeology, waste characteristics and generators,
disposal practices, disposal facilities, conceptual models,
intruder scenario. groundwater pathways, dose analysis, and
sensitiv itN analysis.
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Table 5-2. Existing Documents and Data Sources for the 200-SW-2 Operable Unit. (14 Pages)

Reference Summary

Perbrmance Assessimen f/or the Disposal of/Low- Perfornance assessment analysis for the disposal of loxw-
Level Waste in the 200 last Area Burial Grounds level waste in the 200 East Area based on DOE Order
WIIC-SD-WM-TI-730, 1996 5820.2A standards. (NOTE: DOE Order 5820.2A has been

superseded by DOE 0 435.1 since publication.) Waste
exposure limits are calculated from the Clean Air Act of 1990
and EPA drinking water standards. Includes hydrogeology,
waste characteristics and generators, disposal practices,
disposal facilities. conceptual models, intruder scenario,
groundwater pathways, dose analysis, and sensitivity
analysis.

Waste Site Grouping for 200 Areas Soil Conceptual site models; description of waste group; known
Investigations. DOE/RL-96-81. 1997 and suspected contamination: representative waste sites.

Available at:
1 M~gford \R)IR colmm)1n rndpem c \K

Environmental - RCRA And NEPA Documentation

Final Hanford Comprehensive Land-UL se Plan Land-use plan for the Hlanford Site.
Environmental lmpaci Statenent., DOE/El S-0222-1  It is available in 6 sections:
1999 h n d 1 r omm 11 snsw.&lm \KeA

Hlan/lrd Facility Dangerous W4aste Part 4 Permit Older versions of the pemte g. Revision 6, show maps of'
Application, DOl/RL-88-21 , older versions the low-level landfills with proposed and filled trenches.

R~evision 6 available at:

Hantord Facility1 Dangerous Wasie PartA Permit H azardOuIs wasle codes and maps of the: permitted lowv-level,
A4pp/ication, DOE/RZ L-88-2 1, September 2002 (most landfills showing the areas where regulated mixed waste is
recent version that includes Lowk-Level Burial stored. The maps do not show the trenches.,
Grounds) Available at:

Revised Ora f an/)rd Site Solid (Radioactive and Provides a comprehensive analysis of the impacts of the
Ha--ardous) Wasle Prograin Environmen10tal Impact proposed action and alternatives for managing radioactive
Statement, DOE EIS-0286r 2, 200 and hazPotdoeus waste on the H 6anford Site. Applies to
FinApltanfOrd Site So/id (Rdioactive and permitted low-andfel landfills, not to past-practice units.

Hazrdosaste Programn Enl Virnmnital hmpacl An oervi 6i avilable at :
Statement, Richland, Wfashin~gtonl, DO E/Eit S-0286 F, Im tgwgha i C! m (1\cleg
2004
Hanford Site Solid Waste records oftdecision
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Reference Summary

Hydrogeology and Groundwater Monitoring

200 East Groundwater Aggregate Area Description of waste management units impacting
Manageent Studv Report, DOE/RL-92-19, 1993 groundwater; surface hydrology and geology, preliminary

site conceptual model, health and environmental concerns,
potential applicable or relevant and appropriate requirements,
and recommendations for remediation in the 200 East Area.
In 2 volumes, available at:

1)1 Oilfill

200 West Groundwater Aggregate Area Description of waste management units impacting
Management Study Report, DOE/RL-92-16, Rev. 0, groundwater; surface hydrology and geology, preliminary
1993 site conceptual model, health and environmental concerns,

potential applicable or relevant and appropriate requirements,
and recommendations for remediation in the 200 West Area.
Available at:

Geologic Setting ofthe Lou-Level Burial Grounds. General geologic setting and hydrogeology of 200 East and
W\IC-SD-EN-TI-290, 1994 West Areas; hydrogeology of Burial Grounds 218-E-10,

218-E-12B, 218-W-3A, 218-W-3AE. 218-W-4B, 218-W-4C,
218-W-5. Incorporates data from boreholes across the
200 Areas.

Hlan/frd Site Groundwater Monitoring/or Fiscal Results of groundwater and vadose-zone monitoring and
Year 2005. PNNL-15670. 2005 remediation for fiscal year 2004 on the Hanford Site.

Available at:

ILydrogeologv of the 200 Areas Low Level Burial Hydrogeology of the 200 Areas; results and analysis of
Grounds, an Interim Report, PNL-6820, 1989 information from 35 groundwater monitoring wells around

Burial Grounds 218-E-10, 218-E-12B, 218-W-3A,
218-W-3AE, 218-W-4C, and 218-W-5. Information was
collected between May 20, 1987, and August 1, 1988.
In 3 volumes, available at:

Revised H ydrogeologvfor the Siqprabasa/l Aquifer Hydrogeology and conceptual groundwater flow model for
Svstem. 200-E'ast A rea and Vicinity, Hanlord Site, thle 200 East Area and vicinity.
Washington, PNN L- 12261, 2001 Available at:

1)1 i(N L-026i.) D

Revised Hvdrogeologv/or the Suprabasalt Aquifer H ydrogeology and conceptual groundwater flow model for
Svstem, 200-West Area and Vicinity, Hanford Site, the 200 West Area and vicinity.
Washington, PNNL-13858, 2002 Available at:
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Table 5-2. Existing Documents and Data Sources for the 200-SW-2 Operable Unit. (14 Pages)

Reference Summary

Characterization Investigations

200-P W-] Operable Unit Report on Step ISampling Investigation of carbon tetrachloride plume under 200-PW-1
and Analvsis of the Dispersed Carbon Tetrachloride Operable Unit waste sites. Describes Geoprobe ' and cone
Vadose Zone Plume, CP-135 14, 2003 penetrometer operations and results at Burial Ground

218-W-4C. Trenches 1, 4, and 7, and other locations during
2002.

Report on Sampling and Analysis ofAir at Trenches Results of sampling and analysis of air samples to determine
218-W-4C and 218-W-5 #31 of the Low-Level type and concentration of volatile organics. Samples were
Burial Grounds, HNF-SD-WM-RPT-309, 1997 taken from Burial Ground 218-W-4C, Trenches 1, 4, 7, and

20; and Burial Ground 218-W-5. Trench 31. The Burial
Ground 218-W-4C samples showed significant
concentrations of 1,1,1-trichloroethane, trichloroethylene,
perchloroethylene, carbon tetrachloride, and chloroform.

Data Quality Objectives Sumnarv Report fr Developed to support characterization of the forner
Nonintrusive Characterization ofBin 3A and Bin 3B Bin 3A/3B waste sites in the 200-SW-2 Operable Unit, and
Waste Sites in the 200-SW-2 Operable Unit, shows logic developed to support non-intrusive
D&D-27257, 2006 characterization (records search, passive vapor, geophysical

investigations, etc.)
Sampling and Analysis Instructionfor Nonintrusive Developed to support characterization of the former
Characterization o/Bin 3A and Bin 3B Waste Sites Bin 3A/3B waste sites in the 200-SW-2 Operable Unit, and
in the 200-SW-2 Operable Unit, D&D-28283, 2006 directs specifics of non-intrusive characterization (records

search, passive vapor, geophysical investigations. etc.)
Geophysical Investigations Sununarv Report: This document summarizes the results of geophysical
200 Area Burial Grounds: 218-C-9, 218-E-2A, investigations conducted at eight past-practice units. The
218-E-5, 218-L-5A, 218-E-8, 218-W-1A, 218-W-2A, geophysical techniques used in the investigations were
and 218-W-11, D&D-28379. 2006 ground-penetrating radar, electromagnetic induction, and

total magnetic field methods. Maps of inferred buried
objects superimposed on H1-2 drawings are provided.

Geophysical Investigations SuminacV Report: Information is provided on the ground-penetrating radar,
200 A rea Burial Grounds: 218-E-1, 218-E-2A, electromagnetic induction, and magnetic data collected,
218-E-8, 218-E-124, 218-P1-1, 218-W-2, 218-W-3, along with details of the investigation, for each past-practice
and 218-W-11. D&D-30708, 2006 unit discussed in this document. Maps of inferred buried

objects superimposed on H-2 drawings are provided.
Solid Waste Streamn Hazardous and Dangerous Documents the results from characterizing some of the
Components Study, WHC-SD-WM-RPT-056, 1992 hazardous/dangerous chemicals and materials believed stored

or disposed of in the 200 Areas' landfills. Materials were
selected based on their probable frequency of occurrence in
solid waste containers and the associated potential safety risk
to onsite and offsite individuals. Covers wastes since 1970.

Technology Survey to Support Revision to the A survey of technologies was conducted to provide a
Remedial Investigation/Feasibility Study Work Plan thorough survey of remediation and characterization options
/Or the 200-SIF-2 Operable Unit at the to enable this DQO process to consider the full range of
U.S. Department of Energy's Han/ord Site, potential alternatives. Technologies considered include
PNNL-16105, 2007 in situ, ex situ, analytical, intrusive, non-intrusive, etc.
4 Iternatives to Control Subsidence at Lo-Level Explores alternatives to address subsidence includes sites
Radioactive Waste Burial Sites, RI 10-LD- 172, 1981 that are now 200-SW-2 Operable Unit waste sites.

Available at:

cZIyfl~f..0\.............................. ddI c h i i Kejj
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Table 5-2. Existing Documents and Data Sources for the 200-SW-2 Operable Unit. (14 Pages)

Reference Summary

Safety Basis Documentation

Active and Retired Solid Waste Burial Grounds Gives waste disposal specifications (as of 1984) including
Sa/ery Analysis Report, SD-WM-SAR-038, 1984 backfill, hazardous materials separations, dose limits,

package and records inspections, etc. Also gives a list of
documents governing landfill operations. Shows detailed
trench and caisson design.

Solid Waste Burial Grounds Interim Safety Basis, Intended to cover TRU retrieval efforts, but covers all
HNF-SD-WM-ISB-002, Rev. 3B, 2001 low-level landfills (218-E-10, 218-E-12B, 218-W-3A.

21 8-W-3AF, 21 8-W-413, 218-W-4C, and 218-W-5),
regardless of whether they contain post-] 970 TRU.

Waste Management Project (WMP) Master Current authorization basis covering work in the low-level
Documented Safety Analysis (MDSA/)or the Solid burial grounds.
Waste Operations Complex (SWOC). H NF- 14741,
Rev. 2A, 2005

Transuranic Waste Retrieval

Contact Handled Transuranic Waste Contains the results of characterizing the retrievably stored,
Characterization Based on Existing Records, contact-handled transuranic waste based on existing records.
WIIC-LP-0225, Rev. 1, 1991 Data were derived from the Richland Solid Waste

In/orInation Management Svstem database and supporting

documents and with interviews with knowledgeable
individuals.

Phase 2 Solid Waste Retrieval Trench Includes Burial Grounds/trenches 218-F-12B f 17,
Characterization, WI HC-SD-W22 I -DP-00 I. Rev. 0, 218-F-12B-T27, 218-W-3A-TS6, 218-W-3A-TS9,
1994 218-W-3A-1'01, 218-W-3A-T04, 218-W-3A-T05,

218-W-3A-T06, 218-W-3A-T08, 218-W-3A-T 10,
218-W-3A-TI15, 218-W-3A-T17, 218-W-3A-T23,
218-W-3A-T30, 218-W-3A-T32, 218-W-3A-T34,
218-W-4B-T07. 218-W-4B-TV7, 218-W-4B-l i,
218-W-4C-T01, 218-W-4C-T04, 218-W-4C-T07,
218-W-4C-T19. 218-W-4C- T20, 21 8-W-4C-T29.
Available at:

Imp\ dL1 ",r \\Ch\) IL\\JhI Iu~ ~ dI

Radioisotopic Characterization o/Retrieiah/ Provides a common source of material with which to
Stored Transuranic Waste Containers at the characterize the nature of the TRU solid waste to be retrieved
Hanford Site, WHC-SD-WM-TI-517, Rev. 1. 1993 and disposed of from trenches, based on existing

documentation (in 1993). Provides a basis for analyzing
accidents and reducing conservatism, as well as providing a
more accurate assessment of operational risk. Emphasis is on
208 L (55-gal) drums, because they are the predominant
container, but also addresses other container types. Only
addresses wastes stored since May 1, 1970, in the 200 West
Area and Burial Ground 218-E-12B through June 1993.
Does not include caissons.

Sampling Plan/dr Retrieval o/.Stored Assesses the integrity of retrievable waste containers;
Contact-Handled Transuranic Waste at the Hanford provides baseline information to support the Waste Receiving
Site, WHC-EP-0226, 1989 and Packaging facility design. including nondestructive

analysis; and provides information to support equipment
design for full-scale retrieval.

The Hanford Enviromnent as Related to Radioactive
Waste Burial Grounds and Transuranic Waste
Storage Facilities, ARI H-ST- 155, 1977

Discusses the effect of lanford Site climate and geology on
the integrity of waste packaging.
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Table 5-2. Existing Documents and Data Sources for the 200-SW-2 Operable Unit. (14 Pages)

Reference Summary

"Description of TRU Waste Buried in Site Describes areas of trenches with post-1970 TRU; gives
218-W-4B," letter, RHO-65462-80-036, 1980 descriptions of trench construction and containers used:

describes specific items disposed of, by trench. This
reference is in the Waste Infrmation Data System library.

Geoprobe is a registered trademark of Kejr, Inc., Salina, Kansas..
b Radioactive waste as defined in DOE G 435.1-1, Implementation Guidefi/r Use with DOE j/ 435.1-1.

DOE 0 435. I, Radioactie Waste Management.
DOE Order 5820.2A, Radioactive Waste Management.

CERCLA = Comprehensive Environmental Re.sponse, PUREX Plutonium-Uranium Extraction (Plant or process).
Conpensatiom, and Liability Act of 1980. RCRA Resource Conservation nd Rccoierc Act of 1976.

DDTS - Declassified Document Tracking System. SS source and special.
DOE - U.S. Department of Energy. TR J Radioactive waste as defined in DOE G 435.1 -1,
EPA = U.S. Environmental Protection A genc y. hnplementation Gtide for Use witith DOE M 4351-1.
NE P A = Nutional Emironmentol Policy ct of 1969.

5.5.2 Planning

The planning subtask includes activities and documentation that need to be completed before
field activities can begin. Planning activities will be more or less complex, depending on the
completeness of available records reviewed, the nature and extent of site contamination, and the
anticipated remedial path forward. Activities include the preparation of a job-hazard analysis
and a site-specific health and safety plan (HASP), radiation work permits. excavation permits
and supporting surveys (e.g., cultural, radiological, wildlife, and utilities), work instructions.
personnel training, and the procurement of materials and services (e.g., laboratory support.
drilling, and geophysical-logging services).

The Implementation Plan (DOE/RL-98-28, Appendix B) provides a general HASP that outlines
health and safety requirements for RI activities. Site-specific HASPs will be prepared. Initial
surface radiological surveys will be performed to document any radiological surface
contamination and the background levels38 in and around the sampling locations. This
information will be used to document initial site conditions and prepare HASPs and radiation
work permits.

Some of the landfills have access restrictions because of the potential for subsidence (see
HNF-2030, Subsidence Potential in the Burial Grounds). These landfills should be identified
early in the planning process to determine possible restrictions on access for field
characterization and to develop a strategy to work around the restrictions, if possible.

38Background levels in this instance are determined for purposes of the HASP and are not to be used to deternine
background levels for screening against limits as prescribed in various sections of WAC 173-340, "Model Toxics
Control Act -- Cleanup."
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5.5.3 Field Investigation

The field investigation task involves data gathering activities performed in the field that are
required to satisfy the project DQOs. The field characterization approach is summarized in
Section 4.2 and detailed in the SAP (Appendix A). The scope includes site surveys with field
instruments and geophysical. organic vapor, and direct-push technologies to gather data to aid in
characterization of the 200-SW-2 OU landfills. Other activities include work zone setup,
mobilization and demobilization of equipment., equipment decontamination, and field/laboratory
analyses.

Major subtasks associated with the field investigation include the following:

. Collection of data from chemical and radioactive contamination surveys

. Preparation of a field report.

5.5.3.1 Collection of Data from Field Surveys

Planned field analyses include geophysical, organic vapor, and direct-push technologies. An
initial step in the investigations will be to perform a field screening to determine the exposure

potential at sites and to establish areas with concentrations of radionuclides significantly above
background. Radiological data will be used to establish radiation control measures and to ensure
worker health and safety. Further detail regarding field surveys is presented in Section 4.2 and
Appendix A of this RI/FS work plan.

5.5.3.2 Data Integration and Modeling

The project will evaluate the list of COPCs developed for the OU and the anticipated inventories
at the landfills, to determine which sites have the highest potential for releases to the
environment or personnel exposure. Samples will be collected in Phases 11 and Ill from
locations based on information obtained through surface geophysics and intrusive and/or
nonintrusive evaluations of radionuclide and chemical inventories. The resulting data will be
input to model the exposure potential, with accepted models commonly used to assess exposure
at the Hanford Site.

5.5.3.3 Preparation of Field Report

At the completion of the field investigation, a field report will be prepared to summarize
activities performed and information collected in the field. The report will include geophysical,
organic vapor, and direct-push data collection locations: the number and types of samples
collected and associated HEIS numbers- and any chemical field screening results.

5.5.3.4 Management of Investigation-Derived Waste

Waste designation DQOs will be established before intrusive characterization activities begin to
ensure that the information collected during the field activities supports the designation of all
IDW for the project. During the IDW DQO process, any listed waste issues will be resolved.
Any additional sampling requirements or analytes needed to support waste designation activities
will be identified, and the requirements will be implemented through the waste designation DQO
summary report that will be prepared at that time.
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Waste generated during the RI phase will be managed in accordance with a waste control plan to
be prepared for the sampling activities. The Implementation Plan (DOE/RL-98-28, Appendix E)
provides general waste management processes and requirements for this IDW and forms the
basis for activity specific waste control plans. The site-specific waste control plan addresses the
handling, storage, and disposal of IDW generated during the RI phase. Further, the plan
identifies governing procedures and discusses types of waste expected to be generated, the waste
designation process, and the final disposal location. The IDW management task begins when
IDW is first generated at the start of the field investigation and continues through waste
designation and disposal.

5.5.3.5 Laboratory Analysis and Data Validation

Soil samples collected will be analyzed for a suite of nonradioactive constituents identified as
COPCs during the DQO and defined in the SAP. The SAP lists the analytes. methods. and
associated target detection limits. This task includes the laboratory analysis of samples,
compilation of laboratory results into data packages, and validation of a representative number of
laboratory data packages.

5.6 EVALUATION OF PHASE I-A AND
PHASE I-B DATA

All Phase 1-A and I-B characterization data will be compiled and reviewed at the completion of
field operations and receipt of laboratory results. Field screening results. geophysical logging
data, radiological surveys, soil-vapor samples, and laboratory analyses will be included. Results
will be tabulated, and maps and plots will be prepared to show the contaminant distribution.

Phase 11 will entail gathering additional data to support remedial decisions. A discussion
(SGW -37737, 200-STW-2 Operable Unit: Considerations tar Phase-Il Characterization -

hocused Versus Statistical Sampling Designs) regarding statistical and judgmental sampling,
based on existing EPA and Ecology guidance documents., has been prepared and will be retained
in the 200-SW-1 2 OU project files for use during the Phase II and/or Phase III DQO processes.

5.7 REMEDIAL INVESTIGATION REPORT

This section summarizes data evaluation and interpretation subtasks leading to the production of
an RI report. The primary activities include a data quality assessment; evaluating the nature,
extent, and concentration of contaminants based on sampling results; assessing contaminant fate
and transport; refining the site conceptual models; and evaluating risks through a risk
assessment. These activities will be performed as part of the RI report preparation task.

5.7.1 Data Quality Assessment

A data quality assessment will be performed on the analytical data to determine if they are the
right type. quality, and quantity for their intended use. The data quality assessment completes
the data life cycle of planning, implementation, and assessment that began with the DQO
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process. In this task, the data will be examined to determine if they meet the analytical quality
criteria outlined in the DQO and are adequate to evaluate the decision rules in the DQO.

5.7.2 Data Evaluation and Conceptual-Model
Refinement

This task will include evaluating the information collected during the investigation. The
chemical and radionuclide data obtained from samples will be compiled, tabulated, and
statistically evaluated to gain as much information as possible to satisfy the data needs. For
RCRA TSD units, the data collected during the RI will be evaluated against WAC 173-303-610
performance standards.

If contaminants not identified as COPCs are detected during laboratory analysis, the data will be
evaluated against regulatory standards (or risk based levels if exposure data are available) and
existing process knowledge in support of remedial action decision making.

5.7.3 Baseline Human-Health Risk Assessment

For the 200-SW-2 OU, a quantitative baseline human health risk assessment will be prepared as
part of the RI report. The baseline risk assessment will evaluate risk to human receptors from
potential exposure to contaminants in accessible surface sediments and shallow subsurface soils.
The risk assessment also will evaluate the potential for contaminants currently in the
vadose-zone soil to impact groundwater in the future. Risks from current groundwater
contamination will not be evaluated; that evaluation will be conducted as part of the R1/FS
process for the groundwater OUs.

A baseline risk analysis for those COPCs detected in the landfills also will be completed. Initial
screening will consider the constituents to be directly accessible to potential receptors. Modeling
of future exposure risks, as the waste containers degrade and constituents actually become
available to surrounding soil, also will be completed.

The risk assessment presented in the RI report will use data collected from all phases of sampling
and will allow for initial quantification of risk. luman-health risks will be evaluated based on a
reasonably anticipated future land use for the Central Plateau, which will be based on criteria
consistent with the Tri-Parties' response (Klein et al., 2002, "Consensus Advice #132: Exposure
Scenarios Task Force on the 200 Area") to Hanford Advisory Board (HAB) Advice #132
(IAB 132, "Exposure Scenarios Task Force on the 200 Area").

The Tri-Parties undertook the task of developing a risk framework to support risk assessments in
the Central Plateau. This included a series of workshops completed in 2002 with representatives
from DOE. EPA, Ecology, the HAB, the Tribal Nations, the State of Oregon, and other
interested stakeholders. The workshops focused on the different programs involved in activities
in the Central Plateau and the need for a consistent application of risk assessment assumptions
and goals.
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The following items summarize the risk framework description from the Tri-Parties' response to
the HAB.

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

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

. The DOE will follow the required regulatory processes for groundwater remediation
(including public participation) to establish the points of compliance and RAOs. It is
anticipated that groundwater contamination under the Core Zone will preclude beneficial
use for the foreseeable future, which is at least the period of waste management and
active institutional controls (150 years). It is assumed that the tritium and 1-129 plumes
beyond the Core Zone boundary will exceed the drinking water standards for the next
150 to 300 years (less for the tritium plume).

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

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

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

- The post-institutional controls period (>150 years)
- Sites near the Core Zone perimeter, to analyze opportunities to "shrink the site"
- Early (precedent setting) closure/remediation decisions.

. This framework does not consider the tank-waste-retrieval decision.

More recent publications, including Record of Decision, 221-U Facility (Canyon Disposition
Initiative), Hanford Site, Washington (Ecology, 2005), state that land-use controls (i.e., active
institutional controls) will be maintained indefinitely, until such time that the concentration of
hazardous substances in the soil and groundwater are at such levels to allow for unrestricted use
and exposure. The 221-U Record of Decision also states that groundwater underlying the
200 Areas may be considered a potential future drinking-water source and is, in any case,
hydraulically connected to groundwater that currently is used for drinking water and irrigation
purposes.
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Following are other assumptions used in the human health risk evaluation:

" Land use will be industrial exclusive for at least the next 50 years (through 2050)
. Land use will be industrial (non-DOE worker) for 100 years after 2050
. Land use will be industrial after 150 years.

The human-health risk assessment will be conducted in accordance with appropriate subsections
of WAC 173-340, "Model Toxics Control Act -- Cleanup," and with the following DOE and
EPA guidance documents:

* DOE /RL-91-45, HanArd Site Baseline Risk Assessment Methodology

* EPA/540/1-89/002, Risk Assessment Guidance for Super/fund (RAGs), Volume I - Human
Health Evaluation Manual, Part A (Interim Final)

" EPA, 1991, Risk Assessment Guidance/ or Super/und, Vol. 1, Human Health Evaluation
Manual, Supplemental Guidance: Standard Default Exposure Factors, (Interim Final),
OSWER Directive 9285.6-03

" EPA/600/P-95/002Fa, Exposure Factors Handbook Volume I: General Factors

" EPA/540/R-99/005, Risk Assessment Guidance/br Superfund, Volume I: Human Health
Evaluation Manual (Part E, Supplemental Guidance /br Dermal Risk Assessment) Final

* E PA/600/P-92/003C, Proposed Guidelines fr Carcinogen Risk Assessment

" EPA, 1992, Supplemental Guidance to RAGS: Calculating the Concentration Term,
OSWER Publication 9285.7-081.

After completion of all phases of characterization, risks initially will be evaluated by comparison
to risk-based standards such as WAC 173-340-745, "Soil Cleanup Standards for Industrial
Properties" or WAC 173-340-740, "Unrestricted Land Use soil Cleanup Standards," depending
on the location of the site with respect to the Central Plateau land-use boundary. Contaminants
present at concentrations exceeding these risk based standards will be considered further in the
risk-assessment process. Risks from nonradiological noncarcinogens will be evaluated by
calculating hazard quotients for individual constituents and a hazard index for cumulative risk.
Risks from nonradiological carcinogens and radionuclides will be evaluated by calculating
incremental cancer risks for individual constituents and a cumulative cancer risk.

The RESidual RADioactivity (RESRAD) computer program (ANL, 2002, RESRAD/or
Windows, Version 6.21, or later update) will be used to obtain risk and dose estimates from
direct contact exposure to radiological constituents present in the shallow zone of the waste sites.
The RESRAD transport model also will be used as a screening tool to assess potential impacts to
the groundwater from residual radionuclides in the vadose zone. Additional analysis may be
performed using other appropriate fate and transport models (e.g., PNNL-12034, STOMP,
Subsur/ace Transport Over Multiple Phases, Version 2.0, User's Guide) to assess near-field
impact to the groundwater from chemicals and radionuclides in the vadose zone.

5-35



DOE/RL-2004-60 REV 0

In addition, the waste inventories at the 200-SW-1 and 200-SW-2 OUs will be evaluated to
determine the risks to workers associated with remedial alternatives. These risks include, for
example, dose related to direct exposure to gamma-emitting radionuclides and inhalation risk
from alpha-and beta-emitting particles.

5.7.4 Ecological Evaluation and Risk Assessment

A conservative evaluation will be made of risk to ecological receptors from stressors, in this case
introduction of contaminants and habitat elimination. The SLERA identifies pathways for
ecological receptors to be exposed to the contamination and evaluates potential risk from those
exposures.

The CSM presented in Chapter 3.0 of DOE/RL-2001-54 provides an understanding of the
ecological resources and the ways that receptors may be exposed. The model shows where
chemicals and radionuclides from the waste sites are likely to come into contact with receptors in
the environment. The exposure pathways that are expected to be complete at most waste sites
include the following:

. Direct contact with, or ingestion of, soil by invertebrates (e.g., beetles and ants) and
burrowing mammals

. Uptake of contaminants in soil by vegetation

. Bioaccumulation through ingestion of food items (e.g., food-chain effects) consumed by
wildlife that may forage at the waste sites.

The ecological risk assessment being performed for the Central Plateau will stand as the baseline
ecological risk assessment for the 200-SW-2 OU. Nevertheless, the 200-SW-2 OU RI will
include an evaluation of contaminants against wildlife ecological soil-screening values.
Contaminants unique to the 200-SW-2 OU waste sites with potential ecological exposure
pathways will be evaluated in a screening assessment in the 200-SW-2 OU FS.

Only terrestrial-wildlife risks will be evaluated for the 200-SW-2 OU landfills because of their
location within the Central Plateau Core Zone boundary. This is consistent with
WAC 173-340-7490(3)(b), "Terrestrial Ecological Evaluation Procedures," "Goal," which
specifies that for industrial or commercial properties, current or potential for exposure to soil
contamination need only be evaluated for terrestrial wildlife protection. Plants and biota need
not be considered unless the species is protected under the Federal Endangered Species Act
of1973. No Federally listed threatened or endangered species are known to exist in the area
occupied by the 200-SW-2 OU landfills. Ecological surveys conducted before field activities
begin will confirm the presence or absence of protected species.
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5.8 FEASIBILITY STUDY/RCRA TREATMENT,
STORAGE, AND/OR DISPOSAL UNIT
CLOSURE PLAN

After the RI and pre-ROD treatability investigations are completed. remedial alternatives/closure
strategies will be developed and evaluated against CERCLA performance standards and
evaluation criteria in the FS/closure plan. Closure and corrective actions for RCRA TSD units
will be evaluated against the appropriate dangerous waste performance standards. The FS

process consists of several steps:

1. Defining RAOs and RCRA closure and RCRA corrective action performance standards

2. Identifying general response actions to satisfy RAOs

3. Identifying potential technologies and process options associated with each general
response action

4. Screening process options to select a representative process for each type of technology,
based on its effectiveness. implementability, and cost

5. Assembling viable technologies or process options into a range of treatment and
containment alternatives plus the no action alternative

6. Evaluating alternatives and presenting information needed to support remedy selection
and RCRA closure of the unit as a landfill pursuant to Hanford Facility RCRA Permit,
Condition I.K (WA7890008967).

5.8.1 Remedial Action Alternatives

Likely response scenarios form a basis for identifying potentially viable remedial alternatives
and associated technologies. Formal development and evaluation of likely response scenarios
and associated remedial alternatives for the 200-SW-2 OU will occur during preparation of
the FS.

The Collaborative Agreement (CCN 0064527) and the follow-up path forward (CCN 0073214)
identified the following likely response scenarios as being potentially applicable to the
200-SW-2 OU:

. Excavation. treatment (as necessary), and disposal of waste from within individual
landfills

. Excavation, treatment (as necessary). and disposal of waste from selected sections of
individual landfills

. Capping of individual landfills

. In situ treatment (e.g., vitrification, grouting) of portions of individual landfills
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. Some combination of the above

. No action with continued monitoring.

A summary of each of these potential alternatives as they would apply to the 200-SW-2 OU
landfills is provided below. Two principal categories of remedial alternative currently are
identified, those actions that require removal and those that entail in-place remedies. In-place
remedies would include in situ treatment (stabilization), placement of an engineered barrier
system over the site, or maintaining an existing soil cover if already present. with institutional
controls.

5.8.1.1 No Action

It is required by 40 CFR 300, that a "no-action" alternative be evaluated as a baseline for
comparison with other remedial alternatives. No action implies allowing the wastes to remain in
the current configuration, thus being affected only by natural processes. No maintenance or
other activities would be instituted or continued. Selecting the no action alternative would
require that a waste site poses no unacceptable threat to human health or the environment.

5.8.1.2 Maintain Existing Soil Cover/Monitored Natural Attenuation/Institutional
Controls

Under this alternative. existing soil cover that has been placed on a waste site would be
maintained and'or augmented as needed to provide protection from intrusion by biological
receptors, along with institutional controls, such as legal barriers (e.g., deed restrictions,
excavation permits) and physical barriers (e.g., fencing) that would mitigate contaminant
exposure. Radioactive contaminants remaining beneath the clean soil cover would be allowed to
decay in place (i.e., to attenuate naturally), thereby reducing risk until remediation goals are met.
This alternative may be preferable in the following circumstances:

. When contaminant concentrations are very close to remedial goals

. For contaminants that naturally attenuate and are not mobile in the environment

. When the cost to remediate does not gain a comparable amount of risk reduction

. When the cost for active remediation (e.g., remove and dispose, capping) is prohibitive.

For sites having a clean soil cover of <4.6 m [15 ft]. more stringent institutional controls
(e.g., physical and legal barriers, biological monitoring. control of deeply rooted plants. control
of deep burrowing animals) would need to be implemented. Water and land use restrictions also
would be used to prevent exposure.

Natural attenuation relies on natural processes to lower contaminant concentrations until cleanup
levels are met. Monitored natural attenuation would include sampling and/or environmental
monitoring, consistent with EPA guidance (EPA 540 R-99/006., Radiation Risk Assessment (t
CERCLA Sites: Q&1, OSWER Directive No. 9200.4-3 IP) to verity that contaminants are
attenuating as expected and to ensure that contaminants remain isolated (e.g.., will not lead to
degradation of groundwater or be released to air or biota). Attenuation monitoring activities
could include monitoring of the vadose zone using geophysical logging methods or groundwater
monitoring to verify that natural attenuation processes are effective. Monitoring of groundwater
may be required near sites with mobile contaminants left in place, to verify that groundwater is
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not being impacted. Although not required by current regulations, vadose-zone monitoring may
be conducted to provide early indications of contaminant movement and enable implementation
of appropriate corrective actions before the groundwater is impacted.

5.8.1.3 Removal/Treatment/Disposal

Remedial alternatives will be evaluated that may involve different combinations of removal.
treatment, and disposal actions, depending on site conditions. Consideration of radionuclide
composition and activity, remedation worker exposure hazards., and available disposal pathways
will have a significant influence on remedy selection. Removal activities would involve
excavation of buried waste and soil. Treatment may include in situ or ex situ operations.

5.8.1.4 Capping/Barriers

Capping consists of constructing a surface barrier over contaminated waste sites to control the
amount of water that infiltrates into contaminated media to reduce or eliminate leaching of
contamination to groundwater. In addition to their hydrological performance, barriers also may
function as physical barriers to prevent intrusion by human and ecological receptors, limit wind
and water erosion, and shield radiation. Institutional controls are required to prevent intrusion to
the capped area and to prevent activities that might alter the effectiveness of the cap.
Institutional controls (including legal, administrative, or physical controls such as deed
restrictions, excavation permits, and fencing) are required to minimize the potential for exposure
to contamination. Performance monitoring is associated with this alternative to ensure that the
cap is performing as expected and groundwater is protected.

The Implementation Plan identified surface barriers that are engineered for arid climates
(i.e., alternative barriers) as a viable remediation alternative for containment of waste, as
opposed to conventional surface barriers (e.g., standard RCRA, Subtitle C barrier design).
Conventional barriers are multilayered systems that rely on geomembranes, clay layers, or a
combination of both to form a hydraulic barrier to prevent the vertical movement of water. The

clay layers in conventional surface barrier designs have been shown to desiccate and crack if
optimum moisture contents established during construction are not maintained. More recently,
altemative barriers have been gaining acceptance, particularly for use in semiarid and arid
climates such as the Hanford Site. Alternative barriers that predominantly rely on evaporation
and plant transpiration to recycle incipient moisture to the atmosphere and near-surface water
balance and recharge are referred to as evapotranspiration barriers. Some alternative surface
barrier designs also incorporate low permeability layers (e.g., fluidized asphalt) deeper in the

profile to control water infiltration and landfill gas emissions.

In situations where surface barriers are constructed over biodegradable and/or collapsible waste,
dynamic compaction and/or grout injection can be used to control subsidence potential and
minimize potential future impacts on surface barrier integrity and performance.
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5.8.2 Remedial Alternatives, Performance Standards,
and Selection Criteria

During the detailed analysis, each alternative will be evaluated against the following CERCLA
criteria (40 CFR 300.430. "Remedial Investigation/Feasibility Study and Selection of Remedy"):

. Overall protection of human health and the environment

. Compliance with ARARs

. Long-term effectiveness and permanence

. Reduction of toxicity, mobility, or volume through treatment

. Short-term effectiveness

. Implementability
- Cost.

Two additional modifying criteria, state acceptance and community acceptance, will be
addressed following issuance of the FS and proposed plan but before the ROD is issued.

The NEPA values also will be evaluated as part of DOE's responsibility tinder this authority.
These NEPA values include impacts to natural. cultural., and historical resources; socioeconomic
aspects, and irreversible and irretrievable commitments of resources. NEPA values are
discussed in further detail in Section 5.8.2.1.

The RCRA closure performance standards (WAC 173-303-610[2]) will be used to evaluate the
ability of alternatives to comply with RCRA closure requirements. These standards require the
closure of TSD units in a manner that achieves the following:

* Minimizes the need for further maintenance

. Controls, minimizes, or eliminates, to the extent necessary to protect human health and
the environment, postclosure escape of dangerous waste, dangerous waste constituents,
leachate, contaminated run-off, or dangerous waste decomposition products to the
ground, surface water, groundwater, or the atmosphere

. Returns the land to the appearance and use of surrounding land areas to the degree
possible, given the nature of the previous dangerous-waste activity.

In addition, RCRA corrective action performance standards (WAC 173-303-64620. "Closure and
Post-Closure.," "Corrective Action," "Requirements") will be used to evaluate how well the
alternatives comply with RCRA corrective action requirements. These standards state that
corrective action must achieve the followino:

. Protect human health and the environment for all releases of dangerous vaste and
dangerous constituents. including releases from all solid waste management units at the
facility

. Occur regardless of the time at which waste was managed at the facility or placed in such
units, and regardless of whether such facilities or units were intended for the management
of solid or dangerous waste
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. Be implemented by the owner/operator beyond the facility boundary where necessary to
protect human health and the environment.

The FS/closure plan also will include supporting information needed to complete the detailed
analysis and meet regulatory integration needs. including the following:

. Summarize the RI, including the nature and extent of contamination, the contaminant
distribution models, and an assessment of the risks to help establish the need for
remediation and to estimate the volume of contaminated media

. Refine the conceptual exposure pathway model to identify pathways that might need to
be addressed by remedial action

. Provide a detailed evaluation of potential ARARs, beginning with potential ARARs
identified in the Implementation Plan (DOE/RL-98-28, Chapter 4.0)

. Refine potential RAOs and PRGs identified in the Implementation Plan (DOE/RL-98-28,
Chapter 5.0), based on the results of the RI, ARAR evaluation, and current land-use
considerations

. Refine the list of remedial alternatives identified in the Implementation Plan
(DOE/RL-98-28, Appendix D) and in this section, based on the RI

. Include, as appendices, closure plans to address RCRA TSD units in the OU. The closure
plans will incorporate, by reference. specific sections of the RI/FS work plan or RI report
containing specific closure plan information. The closure plans will include closure
performance standards, a closure strategy, and general closure activities including a
general postclosUre plan.

Additional RCRA coordination guidance for preparing an FS/closure plan is provided in the
Implementation Plan (DOE/RL-98-28, Section 2.4).

5.8.2.1 National Environmental Policy Act of 1969 Values

NEPA values will be evaluated as part of DOE's responsibility. NEPA and its implementing
regulations: DOE Order 451. 1 B, National Environmental PIolicy Act Compliance Program;
DOE Policies on Application of NEPA to CERCLA and RCRA Actions, Memorandum.
July 1 1, 2002 (DOE, 2002); and DOE G 430.1-4, Decommissioning Jmplementation Guide,
require that NEPA values be incorporated into decisions and documents as part of the CERCLA
process. These values include, but are not limited to. cumulative, ecological. cultural, historical,
and socioeconomic impacts and irreversible and irretrievable statements, in lieu of preparing
separate NEPA documentation. The impacts of these aspects of the human environment usually
are not otherwise addressed within the CERCLA process. This integration provides a more
comprehensive analysis of potential impacts resulting from the proposed 200-SW-2 OU cleanup
activities. To support the CERCLA decision-making process, NEPA value analysis, including
the National Historic Preservation Act of 1966 and other cultural and historical requirements,
will be addressed in the FS and in the resulting CERCLA decision documents.
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5.8.3 Feasibility Study Cost Estimating

The National Contingency Plan (40 CFR 300) and CERCLA normally require a detailed analysis
of all the alternatives presented in an FS. The cost estimate is one part of the detailed analysis.
The cost estimate will reflect a level of detail based on the data collected during the RI.
Typically, the cost estimate is a "study level" cost estimate. The intent of the estimate is to
prepare the estimate at relatively low cost within an accuracy of -30 to +50 percent. In addition,
the cost estimate will identify capital, operations., and maintenance costs for each alternative.
The accuracy is specified in EPA/540/ R-00/002, A Guide to Developing and Documenting Cost
Estimates during the Feasibility Study, OSWER 9355.0-75. The cost estimates provide a
discriminator for deciding between similar protective and implementable alternatives for a
specific waste site. Therefore, the costs are relational, not absolute, costs for the evaluation of
the alternatives.

The cost models do not evaluate the economies associated with implementing multiple landfills
or groups with a common alternative or aggregated remediation. They will be considered in the
future as part of long-range planning and through the post-ROD activities, such as remedial
design. Potential areas of cost sharing to reduce overall remediation costs include the following:

. Remediating all waste sites with a common preferred alternative at the same time

. Sharing mobilization/demobilization costs

. Sharing surveillance and maintenance costs

. Sharing performance monitoring costs.

Present net-worth costs will be estimated using the real discount rate published in Appendix C of
OMB Circular No. A-94, Guidelines and Discount Rates fbr Benefit-Cost Ana/ysis of Federal
Programs. The types of costs include the following: (1) capital costs, including both direct and
indirect costs: (2) annual operations and maintenance costs, and (3) net present value of capital
and operation and maintenance costs (40 CFR 300.430(e)(9)(iii)(G). "Cost").

Nondiscounted costs will be calculated because of recommendations presented in
EPA/540/R-00/002. Nondiscounted constant dollar costs demonstrate the impact of a discount
rate on the total present-value cost. The nondiscounted costs will be presented for comparison
purposes only.

5.9 TREATABILITY STUDIES AND OTHER
FOCUSED INVESTIGATIONS

The purpose of the FS process is to identify and evaluate alternatives for waste-site remediation
in support of the proposed plan and subsequent ROD. Treatability studies and other focused
investigations are conducted to fill data gaps with information required to reduce uncertainties
and support better decision making and more cost-effective site remediation. Historically,
treatability studies have been conducted post-ROD (focused investigations are typically
conducted pre-ROD). However. pre-ROD treatability studies can provide valuable information
regarding the effectiveness., implementability, and cost of candidate remedial technologies in
support of detailed evaluation during the FS process. Closure and corrective actions for RCRA
TSD units will be evaluated against appropriate dangerous waste performance standards. Under
RCRA corrective action, treatability studies and focused investigations are conducted during the

5-42



DOE/RL-2004-60 REV 0

corrective measures study but are not identified as a separate step in the RCRA process. The FS
process has several steps in support of remedial alternatives identification and evaluation:

. Define RAOs and RCRA closure/corrective action performance standards

" Identify general response actions to satisfy RAOs

. Identify potential technologies and process options associated with each general-response
action

* Assess screening-process options to select a representative process for each type of
technology, based on its effectiveness, implementability, and cost

. Assemble viable technologies or process options into alternatives representing a range of
removal/treatment/disposal and containment methods in addition to the no-action
alternative.

SGW-34463, Treatability Studies and Other Focused Investigations: An Initial Planning Basis
for the 200-SW-2 Operable Unit Landfills, was prepared to evaluate potential treatability studies
and other focused investigations that may be used to support characterization and remediation of
the 200-SW-2 OU landfills. SGW-34463 provides a detailed discussion of the treatability
studies and focused investigation process as well as descriptions of proposed treatability studies
and focused investigations to be considered during the RI process. SGW-34463 will be revised
periodically as new treatability studies and focused investigations are identified to support the
RI/FS process.

5.9.1 Technology Prescreening in Support of the
RI/FS Process

A technology prescreening document (PNNL-16105) relevant to the 200-SW-2 OU was prepared
to support revision of this RI/FS work plan and to address, in part, comments documented in the
Collaborative Agreement. A full range of remediation and characterization technologies were
evaluated to support revision of this RI/FS work plan, preparation of DQOs and SAPs, and
performance of treatability investigations.

The technology prescreening also served to update and expand remediation technology
evaluations previously conducted in the Implementation Plan. Primary areas of technology
expansion included methods for containment, removal, ex situ treatment, and in situ treatment.
Information was assembled to update the descriptions of potential remediation technologies and
support the technology basis for likely remedial response scenarios. Information for each
technology is presented with respect to maturity, effectiveness, implementability, and cost.
Based on the maturity of technologies, the need for treatability studies is indicated. Updated
remediation technology information also reflects site remediation activities at the 618-10 and
618-11 Solid Waste Burial Grounds.
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The prescreening also addressed potentially applicable characterization technologies. The
following eight categories of information relevant to the characterization of the 200-SW-2 OU
were addressed:

. Distribution of debris and physical boundaries of burial trenches (intrusive and
nonintrusive)

* Distribution of heavy metals/inorganic compounds (intrusive and nonintrusive)

. Distribution of organic compounds (intrusive and nonintrusive)

. Lateral distribution of radionuclides (intrusive and nonintrusive)

* Vertical distribution of radionuclides (intrusive only)

. Identification of transuranic radionuclides (intrusive and nonintrusive)

. Enabling technologies (analytical)

. Enabling technologies (subsurface access).

The characterization technology prescreening considered activities at the 618-10/618-11 Solid
Waste Burial Grounds, other Hanford Site projects, and other DOE sites. Discussions are
provided with respect to the advantages, disadvantages, limitations, uncertainties, maturity, and
relative cost of potentially viable characterization technologies. Remediation and
characterization technology experts from Pacific Northwest National Laboratory, Idaho National
Laboratory, and Oak Ridge National Laboratory provided technical review and input to the
technology screening activities.

Table 5-3 provides a composite listing of likely response scenarios for the 200-SW-2 OU, based
on the Implementation Plan, Collaborative Agreement, and the technology prescreening report
(PNNL-16105). Also included are potential site remediation technologies and an indication of
whether treatability studies are recommended to support evaluation of remedial alternatives
during preparation of the FS.

Table 5-3. Likely Response Scenarios. (2 Pages)

Likely Response Scenario Supporting Technologies Treatability Study Needed?

Applicable Within a Landfill

Surface and Subsurface Barriers Arid climate engineered barrier No

Asphalt, concrete, cement-type cap Yes (E)

RCRA cap No

Slurry walls No

Grout curtains No

Dynamic compaction No
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Table 5-3. Likely Response Scenarios. (2 Pages)

Likely Response Scenario Supporting Technologies Treatability Study Needed?

Removal/Treatment/Disposal for Conventional No
all or portions of an individual Remote processes No
landfill

Stabilization and retrieval Yes (EI,C)

Soil vacuum No

Vitrification No

In-container vitrification No

Soil washing No

Mechanical separation No

Solidification/stabilization No

Automated segregation based on rad No

In situ solidification and Vitrification No
stabilization for all or portions of Grout injection Yes (E)
an individual landfill

Soil mixing Yes (E)

Applicable in the Vadose Zone Beneath a Landfill

In situ solidification and Grout injection Yes (F)
stabilization Supersaturated grouts Yes (E)

Soil desiccation Yes (E)

Reactive gases Yes (E)

Nanoparticles Yes (EIC)

Contaminant extraction Soil flushing Yes (E)

Electrokinetics Yes (E)

Natural attenuation Monitored natural attenuation No

NOTE: Additional information may be needed to support the feasibility study in the area of effectiveness (F),
implementability (I). or cost (C). Some technologies not listed as requiring treatability investigations still may
need site-specific design information as part of the remedial design repor/remedial action work plan activities
following determination of the record of decision.

RC RA = Resource Conservation nd Recoverv Aci of I 976.

Consistent with the phased RI/FS approach discussed herein, treatability studies and focused
investigations are proposed for phased implementation. The DOE complex and others have
conducted a significant body of work to develop and demonstrate technologies potentially
applicable to the characterization and remediation of radioactive and nonradioactive solid waste
landfills. This work ranges from in-place isolation and stabilization using surface and subsurface
barrier technologies, to waste retrieval, treatment, and disposal. The majority of the DOE
complex work has been conducted at the Hanford Site and Idaho National Laboratory.
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Initial efforts will focus on the compilation of information to help focus pre-ROD treatability
studies and focused investigations to address specific areas of interest. These areas of interest
are listed in Section 5.7.4.2 and primarily are paper studies (i.e., focused investigations).

As solid waste landfill nonintrusive and intrusive investigations proceed, and more becomes
known about the nature and extent of contamination, treatability studies can be conducted to
determine the effectiveness, implementability, and cost of site remediation technologies, based
on likely response scenarios to address the nature and extent of contamination. This approach
minimizes the likelihood of unnecessarily investing in treatability studies for technologies that
may not be required, once the nature and extent of contamination is known.

Following completion of the RL/FS process, the results of the detailed alternatives analysis
become the basis and rationale for selecting the preferred alternative. Once a preferred
alternative is selected, a proposed plan is prepared in support of the ROD. Once the ROD is
issued, additional treatability studies and focused investigations may be required to support the
remedial design and subsequent remedial actions. Furthermore, if new technologies emerge
during the execution of the R/FS process, they will be considered as appropriate. If additional
treatability studies and focused investigations are deemed necessary to support evaluation of
emerging technologies, then test plans and other supporting documentation will be prepared at
that time.

The technology prescreening conducted to date evaluated potential technologies from the
standpoint of their applicability (1) within a landfill, and (2) within the vadose zone beneath a
landfill. SGW-34463 describes recommended treatability studies and focused investigations that
may be performed in support of the 200-SW-2 OU. Technologies not requiring treatability
studies were identified as such because it was determined that their level of maturity was such
that sufficient information exists with respect to effectiveness, implementability, and cost to
support detailed analysis during the FS process.

5.9.1.1 Cost for Treatability Studies and Focused Investigations

Many cost elements are applicable to all tiers of treatability studies (remedy screening., remedy
selection, remedial design/remedial action); however, some will increase from one tier to
another. Some cost elements only will be applicable to a particular tier. For example, vendor
equipment rental is a key cost element in the performance of remedial design/remedial action
testing. Most vendors have established daily, weekly, and monthly rates for the use of their
treatment systems. Site preparation and logistics costs include costs for planning and
management, site design and development, equipment and facilities, health and safety
equipment, soil excavation, feed homogenization, and feed handling. Costs associated with the
majority of these activities normally are incurred only with remedial design/remedial action
testing of mobile field scale units; however., some cost elements also are incurred in bench and
pilot scale remedy selection testing. Analytical costs apply to all tiers and have significant
impact on the total project costs. Several factors affect the cost of the analytical program,
including the performing laboratory, the analyte list, number of samples, turnaround time, quality
assurance/quality control, radiological dose factors, and reporting. Transportation and disposal
of residuals are important elements that must be budgeted in all treatability studies. Depending
on the technologies involved, a number of residuals will be generated.
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Treatability studies are laboratory or field tests conducted to provide data needed to evaluate and
implement remedial treatment technologies. The EPA has developed a three-tiered approach to
aid the planning and performance of cost effective, on-time, and scientifically sound treatability
studies. Table 5-4 presents a general comparison between the three tiers of treatability studies;
namely remedy screening, remedy selection, and remedial design/remedial action.

Table 5-4. Comparative Summary of the Three Tiers of Treatability Studies.

Time

Study Type of Number of Process Waste Required Cost
Tier Scal Data Replicates Type Stream (Test ($K)

Generated Volume Duration
Only)

Remedy Bench Qualitative Single or Batch Small Days 10 to 50
screening duplicate

Remedy Bench or Quantitative Duplicate or Batch or Medium Days to 50 to 100
selection Pilot triplicate continuous weeks

Pilot or Quantitative Duplicate or Batch or Large Weeks to 50 to 250
Full triplicate continuous months
(onsite or
offsite)

Remedial Full Quantitative Duplicate or Batch or Large Weeks to 250 to
design/remedial (onsite) triplicate continuous months 1,000
action

Summary-level information is provided below for each of the three tiers. Detailed discussions of
the treatability study and focused investigation process may be found in SGW-34463.

5.9.1.1.1 Remedy Screening

Remedy screening provides gross performance data needed to deternine the potential feasibility
of technologies for treating contaminants and matrices of concern. Remedy screening
treatability studies may not be necessary when available technical literature contains adequate
data to assess the feasibility of a technology. The results of a remedy screening are used to
determine whether more detailed treatability studies should be performed at the remedy selection
tier.

5.9.1.1.2 Remedy Selection

Remedy selection treatability studies verify whether a process option can meet the OU's cleanup
criteria and at what cost. This tier generates the critical performance and cost data necessary for
remedy evaluation in the detailed analysis of alternatives during the FS.
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5.9.1.1.3 Remedial Design/Remedial Action

Remedial design/remedial action treatability studies generate detailed design, cost, and
performance data to optimize and implement the selected remedy. Remedial design/remedial
action treatability studies are conducted post-ROD. These treatability studies are performed to
(1) select among multiple vendors and processes within a prescribed remedy (prequalification),
(2) implement the most appropriate remedy prescribed in a contingency ROD involving multiple
remedies, and (3) support detailed design specifications and the design of treatment trains.

5.9.1.2 Other Focused Investigations

In addition to technology-based treatability studies, other focused investigations may be required
to provide information needed in support of the overall RI/FS process. This information tends to
be site-specific in nature, but has general applicability to all landfills where similar conditions
exist. For the most part, these focused investigations involve research and compilation of
information from available databases, other similar projects, and available literature. The results
of these focused investigations will provide information to support refinement of CSMs, likely
response scenarios, and remedial alternatives evaluated during the RI/FS process. Furthermore,
some focused investigations will provide information important to site characterization activities
conducted during the RI/FS process.

Table 5-5 details the potential focused investigations in support of the 200-SW-2 OU RI/FS
process. As site characterization information is obtained through the RI/FS process, the need for
focused investigations may be expanded in response to newly identified information needs, and
there may be a need for additional technology-based treatability studies.

Table 5-5. Potential Focused Investigations. (7 Pages)

Activity Description Focus Comments Landfills

In situ detection of Compile effectiveness, Potential technologies Applied Physics and 218-W- I
transuranics implementability, and include xenon gas Measurements. Inc.. 218-W-2

cost information for detection, copper foils, conducting demonstration
in situ methods for helium-3 neutron of prompt fission neutron 21 8-W-3

detection of transuranics. detectors, gross/spectral and pulsed neutron gamma 21 8-W-4A
gamma ray detectors, detectors at the Hanford
Am-241 surrogate Site
measurements, prompt
fission neutron detectors.
pulsed neutron gamma
detectors.
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Table 5-5. Potential Focused Investigations. (7 Pages)

Activity Description Focus Comments Landfills

Cost of waste Compile effectiveness, DOE complex and A barrier-focused All 200-SW-2

retrieval and barrier implementability. and private industry have feasibility study OU landfills

construction cost information considerable experience; (DOE/RL-93-33) was

associated with retrieval compile information performed in the 1990s.
of buried solid waste and from 100 Area retrievals, The 300 Area ROD*
construction of surface 300 Area retrieval, 618- (EPA/ROD/R10-0 1 /l 19)
barriers. 7/10/11, INL, and the contains cost estimates for

M-091 Program. retrieval and barriers.
Compile barrier costs Sandia's alternative
from Alternative Landfill landfill cover
Cover Demonstration demonstrations evaluated
Project (Sandia), a range of options from
Engineered Barrier RCRA Subtitle D to
Testing Facility Project Modified RCRA Subtitle
(NL), Hanford Barrier C designs. The Hanford
Project. Alternative Barrier Prototype was
Cover Assessment constructed over the 2 16-
Program (EPA/ DRI). B-57 Crib in the 200 East

Area. EPA/DRI is
evaluating alternative
cover designs across the
nation (Boardman,
Oregon).

Direct-push Investigate effectiveness. Potential technologies Effective radius of All 200-SW-2
technology adjacent implementability. and include cone influence for most in situ OU landfills
or through waste cost of direct-push penetrometers, radioactive material
trenches technologies to support Geoprobes, hydraulic detection probes is 18 to

characterization of hammers (Eurodrill). 61 cm (24 in.). A nuclear
landfills near wastes. Deploy soil-vapor safety documentation will

probes, down-hole be required if performing
cameras, soil moisture direct-pushes through
probes, lysimeters, waste to avoid puncturing
tensiometers, radiation waste containers or
detection probes, and encountering shock-
dual-wall sampling sensitive waste.
probes.

Caisson and VPtI
characterization
and remediation
techniques

Compile effectiveness,
inplementability, and
cost information
associated with efforts to
characterize and
remediate caissons and
VPtJs.

DOE complex has
experience designing and
testing caisson and VPU
characterization and
remediation methods.
Northwind conducted a
demonstration of VPU
retrieval at the I Ianford
Site. The 300 Area
ROD* (EPA/ROD/RI0-
01/ 19) evaluated
characterization and
retrieval of VPUs,
In situ grouting has been
demonstrated at the
Hanford Site.

Caisson and VPUs are
used to dispose of hot cell
or high-plutonium-bearing
waste. Caissons and
VPUs located in the 218-
W-4A and 218-W-4B
Burial Grounds. Designs
vary from welded 208 L
(55-gal) drums, to pipe
sections, to corrugated
metal and concrete
structures with offset
chutes.

21 8-W-4A

21 8-W-4B
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Table 5-5. Potential Focused Investigations. (7 Pages)
Activity Description Focus Comments Landfills

Location of large Review burial records Industrial landfills Large burial TBD
burial boxes and and geophysical surveys received large wooden or boxes/equipment are
equipment to locate trench areas concrete boxes susceptible to degradation

likely to contain large containing large and collapse causing
burial boxes/equipment. inventories of mixed concerns with subsidence;

fission products with should be stabilized using
high dose rates. Obtain void-filling techniques.
information by Some landfills have access
interviewing landfill and load restrictions due to
personnel, reviewing safety concerns. Stable
disposal records, substrate is needed for
reviewing geophysical surface barriers (if
surveys. Investigate applied). Surface
methods for performing depressions can
stabilization of large collect/concentrate
burial boxes and meteoric water followed
determine effectiveness, by infiltration into wastes;
implementability, and stabilization of boxes and
cost. equipment could facilitate

retrieval.

Waste compaction Compile effectiveness, The DOE complex (INL) Dynamic consolidation All 200-SW-2
methods and other implementability. and has experience with combined with grout OU landfills
in situ stabilization cost information for waste compaction using injection causes

waste compaction and falling mass, dynamic liquefaction in soils
other in situ stabilization consolidation, vibratory enhancing void fill
methods. hammers, and other effectiveness. Void area

methods. Some methods stabilization prevents
are combined with grout safety concerns associated
injection. with subsidence and helps

to ensure long-term
effectiveness of protective
barriers.

Acid-soaked Perform direct-pusltes Thirteen of 28 trenches Anecdotal evidence 218-E-1 2A
material trenches either through or in the 218-E-12A Burial suggests that chemical

adjacent to several Ground received acid- operators soaked rags in
trenches to evaluate soaked material (e.g.. nitric acid and used them
potential impact of acidic laboratory rags, to decontaminate glove
conditions on absorbents). Although boxes in the PUREX
contaminant migration sediments have the N-Cell. The rags were
into vadose zone; ability to absorb many quickly disposed in a
interview retired PUREX contaminants, adsorption landfill due to the potential
operations personnel. is affected by may fire hazard. Rags were not

factors including pH. containerized due to
Acidic conditions can concerns over generation
mobilize otherwise and containment of
immobile species, potentially explosive

gases.
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Table 5-5. Potential Focused Investigations. (7 Pages)

Activity Description Focus Comments Landfills
Location of non- Compile intormation The majority of spent There are several hundred 218-E-10
retrievably stored regarding the location of fuel was treated as TRU references in burial 218-W-4C
waste spent fuel non-retrievably stored and was retrievably records indicating disposal 218-W-4A

waste spent fuel in stored in the 21 8-W-4C of irradiated scrap metal;
landfills; verify presence Buial (round; however, if spent fuel is detected.
of spent fuel through disposal records indicate then discussions with the
nuclear logging, the burial of one test M-091 Program should be
geophysical surveys, or reactor fuel element in considered.
other suitable means. Trench 6 of the 218-W-

4A (left side, end of
trench) on September 20.
1963, with a surface
reading of 500 R.
Records also indicate
disposal of 12 tons of
irradiated fuel in
Trench 12 of the 218-E-
10 Burial Ground.

Soil vacuum and Compile effectiveness, Potential issues are "Guzzler" currently in use All 200-SW-2
remote removal implementability, and associated with at the Hanford Site for OU landfills
methods cost information for soil excavating and vacuum retrieval of

vacuum and remote characterizing around contaminated soils. The
removal methods. shock-sensitive waste guzzler is truck-mounted.

(e.g., picric acid). Need to also investigate
retnote soil vacuum
methods. Rernote removal
methods have been
demonstrated at fN1. and
elsewhere.

Vadose zone
characterization
and monitoring

Compile effectiveness,
itplementability, and
cost in fbrmation on
current vadose-zone
characterization and
monitoring methods.

Address concerns over
potential release of
contaminants over time
and performance of
remediation systems to
stabilize and immobilize
contaminants. Possible
methods include, but are
not limited to,
tensiometers, time
domain reflectometry.
suction lysimeters,
thermistors, electrical
resistance tomography,
and high-resolution
resistivity.

Postclosure monitoring
will be required at
virtually all sites where
contaminants are isolated
and stabilized in-place to
demonstrate long-term
performance of
retnediation systems. This
task investigates methods
deployable in the vadose
zone for early detection
(rather than relying solely
on groundvater
monitoring).

All 200-SW-2
OU landfills
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Table 5-5. Potential Focused Investigations. (7 Pages)

Activity Description Focus Comments Landfills

Herbicides and Determine volume and Review application In sufficient volumes, All 200-SW-2
pesticides types of herbicides and records to determine the herbicides and pesticides OU landfills

pesticides placed on volume of herbicides and pose a potential threat to
landfill surfaces over the pesticides placed on groundwater.
years to control landfill surfaces and
vegetation growth; determine if enough
identify potential burial exists to cause
of unused herbicide and concerned. Investigate
pesticide containers in burial records to
200 Area landfills. determine if herbicide

and pesticide containers
were buried in 200 Area
landfills (i.e.. where,
volume, type).

Historical records Review available records Review environmental Landfill subsidence poses All 200-SW-2
review for problem and identify potential reports, occurrence potential safety concerns OU landfills

areas problem areas in landfills reports, radiation and contaminant migration
(e.g., areas of surveys, unplanned issues; biointrusion can
contaminated vegetation release reports. and other result in secondary
growth, sink holes, documentation. transport of contaminants
shallow soil cover, from place of disposal.
animal intrusion).

Convert Numerous wells are The focus of the Groundwater monitoring TBD

decommissioned decommissioned each investigation is to look at wells cost roughly
groundwater year due to falling converting groundwater S 100,000 each to install.
monitoring wells to water-table levels and wells scheduled for The current practice is to
vadose zone other reasons. decommissioning to decommission wells that
monitoring wells Investigate the vadose-zone wells, are no longer suitable for

possibility of completing Lower portions of wells monitoring groundwater.
these wells as vadose- above the water table A significant cost savings
zone wells for soil-vapor would be abandoned in could be realized if
monitoring. moisture accordance with existing groundwater-
logging, and radiation Washington monitoring wells can be
surveys. .Idoinlistraoive Code converted to vadose zone

requirements. Well monitoring wells rather
casings would be than complete
perforated in the vadose decommissioning.
zone and completed for
soil-vapor monitoring
and geophysical logging.

Compile all Compile all soil-vapor Attempt to correlate soil- Volatile organic vapors TBD
available soil-vapor data collected in the 200 gas data with regional ha-ve been detected in vent
data in 200 West West Area over the past influences (e.g.. cribs, risers monitoring some
Area years from investigations ponds. ditches). solid waste landfills

at 200-PW-1/3/6. 218- (218-W-4C). Large

W-4C vent risers. volumes of VOCs have
ecological surveys, etc. been disposed to the

vadose zone and have
contaminated the
groundwater with regional
plumes. Solid waste
landfills are not expected
to be a major source of
VOCs based on historical
records; however, this
needs to be confirmed.
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Table 5-5. Potential Focused Investigations. (7 Pages)
Activity Description Focus Comments Landfills

TSD unit Select tip to 4 ha (10 a) Select areas of TS)s Approximately 147,000 TBD
geophysical of Bin I TSD landfill with good burial records, burial records exist for the
surveys trenches to conduct representing a variety of 200-SW-1/2 OU Landfills.

geophysical surveys for waste forms (soft waste The majority of these
the purposes of verifying to metals). Also, records are associated with
burial records and investigate Waste TSD landfills. The quality
"calibrating" the Retrieval Project of burial records is
methods. Potential experiences vis-a-vis unknown in some cases
geophysical methods burial records versus and in need of verification.
include ground actual waste retrieved. Once verified against
penetrating radar. geophysical methods,
electromagnetic greater confidence in
induction. and total extrapolating and
magnetic flux. interpreting geophysical

logs from burial trenches
with little to no records
can be achieved.

Investigation of Review driller's logs, Correlate geological Better understanding of TB)
existing geologist logs, information from site-specific geology will
groundwater well gross/spectral logs, and existing wells to help to focus intrusive
data other information to determine lateral investigation efforts and

prepare site-specific continuity of soil layers eventual evaluation and
geological descriptions beneath the landfills. selection of remedial
for the landfills. Identify zones likely to actions.

concentrate
contamination in support
of Phase 11 intrusive
investi gations.

Surface Conduct surface Focus on airborne Topographic lows create All 200-SW-2
topographic topographic surveys of topographic surveys. areas of potential concern OU landfills
surveys the 200-SW-l/2 OU The desired level of because they tend to

landfills to determine resolution is on the order collect and concentrate
areas of topographic of 0.3 m (I-ft) contour meteoric water for
lows. Methods of intervals. Methods such infiltration during times of
interest include real-time as LiDAR reportedly can high precipitation (rain,
kinematic surveys (with achieve the desired snow melt). Furthermore,
global positioning vertical resolution, topographic lows over
system). LiDAR laser- Investigate the possibility burial trenches are a
based techniques. and of leveraging an existing potential indication of
photogrammetry. contract among WCH-, waste subsidence.
Airborne methods are the Pacific Northwest
preferable due to waste National Laboratory, and
subsidence concerns and Acro-Metric (Seattle) to
areas of no-walk and conduct airborne LiDAR
no-drive zones. surveys of 200-SW- 1/2

1OU landfills.
*The 300-FF-2 Operable Unit covers nine landfills that are located adjacent to the 300 Area. These landfills have a "618"

designation (600 Area) in their name and include seven general content landfills (618-1,-2,-3,-5.-7,-8,-l3) and two
transuranic-contaminated landfills (618-10-l ).

Furodrill is owned by Colcrete Eurodrill, Derbyshire, United Kingdom.
Geoprobe is a registered trademark of Kejr, Inc., Salina, Kansas.

DOERL-93-33, 1996, Focused 'csihiliiy Snidv otAEngineered Barriers for Waste Managemen utits in the 200 Areas.
EPAYROD/Rl0-01/ 119, EA uper/iotd Record oDecision: Hanford 300-Area (USDOE).
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Table 5-5. Potential Focused Investigations. (7 Pages)

Activity Description Focus Comments Landfills

DOE U.S. Department of Energy. ROD record of decision.
DRI Desert Research Institute. TBD to be determined.
EPA U.S. Environmental Protection Agency. TRU transuranic.
NE Idaho National Laboratory. TSD treatment, storage, and/or disposal (unit).

LiDAR light detection and ranging. VOC volatile organic compound.

OU operable unit. VPU vertical pipe unit.
PUREX = Plutonium-Uranium Extraction (Plant or WCH Washington Closure Hanford, LLC.

process).
RCRA = Rcsource Conservation and Recovey Act

of 1976.

The focused investigations support collection of additional information to address specific items
of interest that may affect decisions regarding site characterization needs, approaches, and
associated activities. During the Phase I-A DQO workshops, a list of items of interest was
developed for further investigation through historical records research and applicable
nonintrusive survey methods. This list was included in the Phase I-A DQO summary report and
was evaluated through a data-gap analysis to determine those items that could be located using
nonintrusive survey methods. Section 4.4 of this RI/FS work plan provides a detailed discussion
of the items of interest and the data-gap analysis. Table 5-5 provides a summary-level
description of currently proposed focused investigations. As site characterization information is
obtained through the RI, the list of proposed focused investigations may be expanded in response
to newly identified information needs and there may be a need for additional pre- and/or
post-ROD technology-based treatability studies. The need for additional focused investigations
and/or treatability studies will be captured in future revisions to RI/FS work plan and other
supporting documents (i.e., SGW-34463).

5.10 INFORMATION AND DATA MANAGEMENT

SGW-35016, Information and Data Management Plan /br the 200-SW-2 Operable Unit

(Information Management Plan), has been prepared to compile and manage information specific

to the 200-SW- 1 and 200-SW-2 OUs. Data generated as a result of the Phase I-A and Phase I-B
investigations will form the basis for the Phase II DQO process. Implementation of this plan will

establish a project record in support of the RI/FS and/or RCRA closure process for remediating

the landfills in these two OUs. Data management also is discussed in the Implementation Plan

(DOE/RL-98-28, Appendix C).

The Information Management Plan describes how the RL prime contractor will manage data and

other documentation for remedial projects under the 200-SW- I and 200-SW-2 OUs. The scope
of these projects includes collection and interpretation of historical records, as well as collection

of data through sampling, surveying, and other techniques. The objective of the management

of this information is to provide a technical and defensible basis for the remedial actions

chosen for each landfill in these OUs, support implementation of those remedial actions,
facilitate availability of project history, and facilitate the flow of information into information

systems in accordance with RL and its supporting contractor(s) requirements and procedures,
which ultimately are driven by DOE orders, other Federal and state requirements, and the

Tri-Party Agreement.
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Although work elements associated with the TSD unit landfills and past-practice landfills are
collecting data and information necessary to support individual objectives, some of the elements
identified under the Information Management Plan are not readily available in current document
and data management systems. The primary goal of the Information Management Plan is to
systematically consolidate 200-SW- I and 200-SW-2 OU project information needed for
historical documentation, waste profiling, closure verification, nuclear safety verification,
endpoint verification, completion of removal actions, and support for future remedial decisions.
In addition, the Information Management Plan aims to ensure that the data and information are
readily available to all qualified Hanford Site personnel and regulators when needed, via widely
available data and document management vehicles.

Requirements for information management are driven by higher level documents (e.g., DOE
directives, Code o/Federal Rgulations) as well as requirements and procedures of RL and its
supporting contractor(s). These procedures are discussed briefly in the Information Management
Plan. however. the focus of the plan is the implementation.

Information management, as a process for the 200-SW-I and 200-SW-2 OUs, still is under
development and will be an ongoing process until final remediation of the landfills has occurred.
Therefore, the following information management activities may be subject to adjustment during
the initial stages of data collection at the 200-SW-I and 200-SW-2 OUs.

The overall purpose of the Information Management Plan is to collect and manage information
specifically for the 200-SW-I and 200-SW-2 OUs for the following purposes:

. Provide a readily available and continuous project history

" Establish a historical record of waste management practices and waste disposed to
individual waste sites within the OUs

. Establish a record of waste designation activities to support the appropriate disposal of
waste from remediation activities associated with the OUs

. Manage documentation required to support historic preservation requirements for specific
facilities at the OUs

. Ensure conpletion/control of closure verification packages

. Provide links to nuclear safety documentation and communicate effectively during work
planning, hazards analysis, and other safety functions

. Document end point verification information

. Document the remedial or removal action completion

* Record end state conditions at the conclusion of cormpleted activities as the project
progresses, to support future activities and remedial decisions.
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The plan does not apply to information collected from within the OUs that will require special
handling for security purposes. All information archived in accordance with the Infornation
Management Plan will be contained within the Hanford Site Integrated Data Management
System.

5.11 PROPOSED PLAN AND PROPOSED
RCRA-PERMIT MODIFICATION

The decision-making process for the 200-SW-2 OU will be based on the use of a proposed plan,
ROD, and/or modification to the Hanford Facility RCRA Permit (WA7890008967), as
appropriate. The decision making process for the 200-SW-I OU will be based on the use of a
closure plan that will result in a modification to the Hanford Facility RCRA Permit for the
NRDWL and the appropriate closure documentation for the SWL, in conjunction with
WAC 173-304-407 requirements.

The proposed plan will include information on the draft permit modifications. The draft permit
modifications will include unit specific conditions for the RCRA TSD units for incorporation
into the Hanford Facility RCRA Permit

During the RI/FS process. a number of options for development of decision documents to
support remediation as quickly as possible will be evaluated. Remedial decisions may proceed
on an OU-by-OU basis, but it also is likely that alternative site groupings will be considered for
waste sites in the Central Plateau. Several alternatives currently are under consideration, some of
which may be used for the landfills addressed in this RI/FS work plan.

Alternatives to the OU-by-OU remediation approach have been identified to provide flexibilitv
in the decision-making process, facilitate early action, and remediate and close specific areas or
zones. Examples of these alternatives are presented below.

5.11.1 Regional Site Cleanup

Waste-site remedial decision making may be adjusted under a regional cleanup strategy that
aligns waste sites into groups defined by geographical zones. Under this strategy, waste sites in
a geographical area may be remediated as a group., even though they may be in different OUs.
A strategy to implement this regional closure strategy is documented in CP-223 19-DEL. Plan for
Central Plateau Closure.

5.11.2 Waste Site Grouping by Characteristics or
Hazards

A second example of remedial decision-making strategies is based on a specific characteristic or
hazard that mandates additional requirements., such as supplemental ARARs, or more robust
remedial alternatives. Grouping waste sites with other similarly contaminated soil sites in other
OUs could streamline the decision-making process and tailor the requirements and alternatives to
these specific hazards.
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Following the completion of the FS/closure plan, a proposed plan will be prepared that identifies
the preferred remedial alternative for the OUs (which will include RCRA closure and corrective
action requirements). In addition to identifying the preferred alternative, the proposed plan also
will serve the following purposes:

. Provide a summary of the completed RI/FS

. Provide criteria by which analogous waste sites within the OUs not previously
characterized will be evaluated after the ROD is issued, to confirm that the contaminant
distribution model for the site is consistent with the preferred alternative. Contingencies
also will be developed to move a waste site to a more appropriate waste group

* Identify performance standards and ARARs applicable to the OUs.

The proposed plan also will include a draft permit modification for incorporation of
closure/postclosure plans into the Hanford Facility RCRA Permit (WA7890008967). After the
public review process is complete, Ecology (as the lead regulatory agency), in concert with the
DOE and EPA, will make a final decision on the remedial action to be taken, which is
documented in a ROD. The ROD will be covered by the Hanford Facility RCRA Permit in
accordance with Condition II.Y.2.a to satisfy RCRA corrective action requirements. If
alternative decision-making strategies are employed, lead regulatory agency realignments may
be considered in consultations among the DOE, EPA, and Ecology.

5.12 RCRA TREATMENT, STORAGE, AND/OR
DISPOSAL UNIT CLOSURE PERFORMANCE
STANDARDS AND CLOSURE STRATEGY

RCRA landfills will be closed in accordance with WAC 173-303-665(6). This closure strategy
is consistent with the requirements specified in WAC 173-303-665(6); the land disposal unit
closure requirements of the Tri-Party Agreement, Section 6.3.2; and the landfill closure
requirements of Condition II.K.4 of the Hanford Facility RCRA Permit. The RCRA permit
modification will specify the closure requirements for the TSD as well as a compliance schedule
specifying the submittal of a postclosure plan and groundwater monitoring plan at a later date.

Postclosure requirements will ensure that the engineered barrier is maintained (that is, repaired),
that it is monitored to ensure that it is performing as expected, and that water run-on/runoff is
managed. Postclosure activities will be coordinated with the operations and maintenance
organization for the 200-SW-2 OU.

A draft closure permit modification will be prepared in accordance with Sections 5.5 and 6.3 of
the Tri-Party Agreement. After the public review and comment period, a revised draft closure
permit will be incorporated into the Hanford Facility RCRA Permit.

Table 5-6 illustrates the RCRA TSD closure requirements and indicates from which documents
the supporting materials will be collected. This table will be used as a crosswalk to orchestrate
required components for a RCRA "landfill" closure plan, in coordination with a CERCLA
remedial decision.
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Table 5-6. Crosswalk Between RCRA Treatment, Storage, and Disposal Closure Plan
Requirements and Supporting Documentation.

RCRA TSD Closure Information Contained Location in Supporting Documents
Plan Section

1.0 Introduction Permitting history DOE/RL-88-20., Chapter 2.0

Closure strategy DOE/RL-2004-60, Section 5.1

Part A Permit Application DOE/RL-88-2I, Section 4.2.3.1

2.0 Facility Description Location maps and DOE/RL-88-21, Section 4.2.3.1
and Location discussion DOE/RL-2004-60, Section 2.2.6

Operational history DOE/RL-88-20

DOE/RL-2004-60, Section 2.2.6

3.0 Process Information Process history for waste DOE/RL-88-20. Chapter 4.0
streams discharged to the DOE/RL-2004-60, Section 2.2.1
TSD

4.0 Waste Characteristics Waste types and DOE/RL-88-20
characteristics discharged FS (TBD)
to the TSD

5.0 Groundwater Groundwater impacts and Groundwater monitoring requirements will be
Monitoring monitoring activities contained in the groundwater monitoring plan,

DOE/RL-88-20, Chapter 5.0; and FS (TBD)

6.0 Closure Performance Closure strategy and DOE/RL-2004-60. Section 5.4.4
Standards performance standards FS (TF'BD)

7.0 Closure Activities Sampling and analysis; DOE/RL-2004-60, Chapter 5.0
closure alternatives and DOE/RL-2004-60, Appendix A (SAP)
closure requirements;
includes schedule and Closure alternatives and requirements evaluated

certification of closure through FS (TBD) (Chapters 5.0 through 7.0)

Closure schedule will be included in the remedial
design report/remedial action work plan and closure
certification through the actual remediation and
closeout verification process,

8.0 Postclosure Plan Groundwater monitoring, Will be incorporated through the 200-SW-2
cover design, surveillance Operable Unit Operations and Maintenance Plan, as
and maintenance, necessary.
inspection plan, if needed Groundwater monitoring requirements will be
when clean closure is not contained in the groundwater monitoring plan,
achieved DOE/RL-88-20, Chapter 5.0.

DOE/RL-88-20, Hanford Fa'cilitv Dangerous Wf aste Permit Application, Low-Level Burial Grounds.
DOE'RL-88-21 . Hanford Facility Dangerwuus Waste Part A Permit Application.
DOE RL-2004-60, 200-SfW-1 N.yonradioactive Landfills and Dumps Group Operable Unit and 200-SW- 2 Radioactive

Landfills and L)umps Group Operable Unit Remedial lnvestigatian/Feasibilitv Studv Work Plan. Draft B.
FS (TBD) feasibility smudy for the 200-SW-2 Operable Unit.
RCRA = Resource Conservation and Recoverv Act of 1976.
SAP = sampling and analysis plan.
TSD treatment, storage, and/or disposal (unit).
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5.12.1.1 Closure of Unused Portions of RCRA Landfills

Portions of three of the RCRA TSD unit landfills (i.e., the 218-W-4C, 218-E-10, and
218-E-12B Burial Grounds) and the entire 218-W-6 Burial Ground were intended to be used for
future disposal of waste; however, preliminary evaluation indicates that no waste disposals are
known to have taken place in these areas. Because these portions are part of a RCRA TSD unit,
procedural closure pursuant to the Tri-Party Agreement Action Plan, Section 6.3.3, will be
evaluated in lieu of developing a closure plan under WAC 173-303-610(3), "Closure Plan;
Amendment of Plan." The procedural closure pathway, as described in the Tri-Party Agreement
Action Plan, is intended for sites (such as these) that originally were classified as being TSD
units but never actually were used to treat, store, or dispose of hazardous waste including mixed
waste. RI/FS work plan activities will gather records and perform field activities to support the
conclusion required for certification pursuant to the Tri-Party Agreement Action Plan,
Section 6.3.3. These activities are described further in Appendix A.

5.13 POST-RECORD OF DECISION ACTIVITIES

After the ROD and modification to the Hanford Facility RCRA Permit have been issued, the
implementation of the selected remedial actions will be documented in a remedial
design/remedial action work plan. The remedial design/remedial action work plan will be
prepared to detail the scope of the remedial action. RCRA TSD closure, RCRA corrective
action, and CERCLA overlaps will be addressed in a remedial design/remedial action work plan.
Additional post-ROD treatability studies and focused investigations may be performed in support
of the remedial design and remedial action. As part of this activity, DQOs will be established
and SAPs will be prepared to direct confirmatory and verification sampling and analysis efforts.
Before remediation begins, confirmation sampling will be performed to ensure that sufficient
characterization data are available to confirm that the selected remedy is appropriate for all waste
sites within the OUs, to collect data necessary for the remedial design, and to support final
cumulative risk assessments for the 200 Areas National Priorities List site. Verification
sampling will be performed after the remedial action is complete to determine if ROD
requirements have been met and if the remedy was protective of human health and the
environment. Additional guidance for confirmatory and verification sampling is provided in the
Implementation Plan (DOE/RL-98-28, Section 6.2).

The remedial design/remedial action work plan will include an integrated schedule of
remediation activities for the OUs, including a coordinated schedule for RCRA TSD unit
closure, and will satisfy the technical requirements of a past-practice corrective measures
implementation work plan and corrective measures design report. The available options for
remedy implementation throughout the 200 Areas will be explored during the course of the
RI/FS process and may be reflected in the remedial design/remedial action work plan. Following
the completion of the remediation, closeout activities will be performed as specified in the ROD,
remedial design/remedial action work plan, and the Hanford Facility RCRA Permit. The
RCRA closure activities and schedules will be defined in the closure plan and will be
coordinated with those activities and schedules in the remedial design/remedial action work plan.
Enforceable sections of the closure plan will be stated in the modification to the Hanford
Facility RCRA Permit (WA7890008967). Certification of closure in accordance with
WAC 173-303-610(6), "Certification of Closure," will be performed after completion of
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cleanup actions. The site will be restored as appropriate for future land use. If clean closure is
not attained at a TSD unit, postclosure care requirements will be met. These requirements
will include final status groundwater monitoring, maintenance and monitoring of institutional
controls and/or surface barriers, and certification of postclosure at the completion of the
postclosure period.
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PROJECT SCHEDULE

The project schedule for the Phase I-B activities discussed in this RI/FS work plan is provided in
Table 6-1. This schedule supports the multi-phased RI approach for the 200-SW-2 OU, as
developed and agreed by RL and Ecology on May 15, 2007 (CNN 0073214).

Table 6-1. Project Schedule for 200-SW-2 Operable Unit Landfills.

Activity Duration (Months)

RI/S work plan and SAP (Phase I-B) 3a

Remedial Investigation (Phase 1-B) 12

Final (Phase 1-B) data analysis 3

DQO (Phase 1I) 9

RI/FS work plan and SAP (Phase II) 6

Remedial Investigation (Phase 11) (b)

Final (Phase II) data analysis (b)

DQO (Phase III) (b)

RITS work plan and SAP (Phase III) (b)

Remedial Investigation (Phase I1) (b)

RJ/FS report and proposed plan (b)

"Noted duration assumes that Washington State Department of Ecology's additional comments (if any) on this RIFS work
plan can be received, addressed, and incorporated within a 3-month period, and that subsequent activities will be

perlormed in series.
Upon completion of the Phase I-B remedial investigation activities and data analysis, the project will complete additional

DQO processes and revisions to this RI/FS work plan and SAP to support the next phase(s) of remedial investigation.

Schedules will be updated in each subsequent revision to the work plan.

DQO = data quality objective.
R I/FS remedial investigation/feasibility study.
SAP sampling and analysis plan.

Phase I-A RIs were performed in 2005 and 2006. Phase I-B RIs are addressed in this version of
the RI/FS work plan and SAP, and specifically include the following activities:

. Surface geophysical investigation of unused landfill areas

. Preparation/submittal of procedural closure documentation for unused TSD landfill areas

. Acquisition of light detection and ranging data and imagery for preparation of detailed
topographic maps

. Initiation of treatability/other focused investigations

. Surface geophysical investigation of the 218-E-2, 218-E-9, 218-E-4, and
218-W-4A Burial Grounds, and up to 4 ha (10 a) of TSD landfill area

. Location and inspection of potentially unused caissons
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. Passive soil-vapor sampling, multiple stages

* Direct-push borehole installation and geophysical logging

. Geophysical logging of existing wells.

Two Tri-Party Agreement milestones specifically associated with the 200-SW-I and
200-SW-2 OUs, M-013-000 and M-013-28, were met in December 2004 and September 2007,
respectively.

The process of conducting site investigations and remediation through the CERCLA RI/FS
process can be very costly and time-consuming. DOE agrees to pursue measures to shorten or
make the RI/FS process more efficient, which in turn can result in more timely and cost-effective
efforts, and allow more of the available funding to be spent on actual site remediation. One way
to reduce the time and cost of site investigations is to consider the use of site remediation
methods that may be applicable to similar types of contaminants, similar types of wastes, and
similar environmental media. Where these similarities exist, it may be possible to narrow site
remediation methods and focus site investigation activities, thereby saving time and money.
This narrowing and focusing of efforts can result in the acceleration of site remediation activities
by targeting the number of site remediation methods considered, focusing data collection efforts,
and streamlining the overall assessment of the sites. Furthermore, the potential exists for
minimizing redundant site investigation steps and making more consistent site remediation
decisions. The underlying premise is that similar sites may tend to produce similar RI/FS results
and associated recommendations for site remediation/closure. Additional potential benefits
include making the costs more certain and easier to estimate by comparison to other sites that
may use similar site remediation methods.
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TERMS

ALARA
CERCLA

COPC
CPT
DOE
DPT
DQA
DQO
Ecology
EMI
EPA
FFTF
FSP
GPR
HEIS
Implementation Plan

N/A
NC
ng
OU
QA
QAPjP
QC
RCRA
RI
RI/FS
RL
SAP
TBD
TMF
Tri-Parties

Tri-Party Agreement

TSD
VOC
WAC
WSP

as low as reasonably achievable
Comprehensive Environmental Response, Compensation, and
Liability Act of 1980
contaminant of potential concern
cone penetrometer
U.S. Department of Energy
direct-push technology
data quality assessment
data quality objective
Washington State Department of Ecology
electromagnetic induction
U.S. Environmental Protection Agency
Fast Flux Test Facility
field sampling plan
ground-penetrating radar
Han/brd Environmental Inf/rmation System database
DOE/RL-98-28, 200 Areas Remedial Jnvestigation/Feasibiliy
Study Implementation Plan - Environmental Restoration Program
not applicable
Navy core barrel trench
nanogram
operable unit
quality assurance
quality assurance project plan
quality control
Resource Conservation and Recovery Act of 1976
remedial investigation
remedial investigation/feasibility study
U.S. Department of Energy, Richland Operations Office
sampling and analysis plan
to be determined
total magnetic field
U.S. Department of Energy, U.S. Environmental Protection
Agency., and Washington State Department of Ecology
Hanford Federal Facility Agreement and Consent Order
(Ecology et al., 1989a)
treatment, storage, and/or disposal (unit)
volatile organic compound
Washington Administrative Code
Washington State Plane
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METRIC CONVERSION CHART

Into Metric Units Out of Metric Units

f/you know Mudtiplv bY To gei ifyou know Multip/ hy To ge;

Length Length

inches 25.40 millimeters millimeters 0.0394 inches

inches 2.54 centimeters centimeters 0.394 inches

feet 0.305 meters meters 3.281 feet

yards 0.914 meters meters 1.094 yards

miles (statute) 1.609 kilometers kilometers 0.621 miles (statute)

Area Area

sq. inches 6.452 sq. centimeters sq. centimeters 0.155 sq. inches

sq. feet 0.0929 sq. meters sq. meters 10.764 sq. feet

sq. yards 0.836 sq. meters sq. meters 1.196 sq. yards

sq. miles 2.591 sq. kilometers sq. kilometers 0.386 sq. miles

acres 0.405 hectares hectares 2.471 acres

Mass (weight) Mass (weight)

ounces (avoir) 28.349 grams grams 0.0353 ounces (avoir)

pounds 0.453 kilograms kilograms 2.205 pounds (avoir)

tons (short) 0.907 ton (metric) ton (metric) 1,102 tons (short)

Volume Volume

teaspoons 5 milliliters milliliters 0.034 ounces

(U.S.. liquid)

tablespoons IS milliliters liters 2.113 pints

ounces 29.573 milliliters liters 1.057 quarts

(U.S.. liquid) (U.S., liquid)

cups 0.24 liters liters 0.264 gallons

(U.S., liquid)

pints 0.473 liters cubic meters 35.315 cubic feet

qurs0,946 liters
cubic meters 1.308 cubic yards

(U.S. liquid)

gallons 3.785 liters

(U.S., liquid)

cubic feet 0.0283 cubic meters

cubic yards 0.764 cubic meters

Temperature Temperature

Fahrenheit ( F-32)*5/9 Centigrade Centigrade (0 C*9 5)+32 Fahrenheit

Radioactivity Radioactivity

picocurie 37 millibecquerel millibecquerel 0.027 picocurie
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APPENDIX A

PHASE I-B SAMPLING AND ANALYSIS PLAN FOR THE
200-SW-2 OPERABLE UNIT LANDFILLS

AI.O INTRODUCTION

The activities described in this sampling and analysis plan (SAP) are intended to support the
Comprehensive Environmental Response, Compensation, and Liabilitv Act of /980 (CERCLA)
remedial investigation/feasibility study (RI/FS) process for the 200-SW-2 Radioactive Landfills
and Dumps Operable Unit (200-SW-2 OU). Sampling activities for the landfills in the
200-SW-I Nonradioactive Landfills and Dumps OU (200-SW-I OU) are not addressed in this
SAP, because these landfills are proposed to undergo closure independent of the RI/FS process.
Discussion of the 200-SW- 1 OU in this SAP is for informational purposes only.

The purpose of this Phase I-B SAP is to continue nonintrusive reconnaissance-level radiological,
geophysical, and soil-vapor samples in landfill areas not previously addressed in the Phase 1-A
data quality objective (DQO) summary report as discussed in Section 4.2 of the RI/FS work plan.
Limited intrusive investigations also will be conducted using direct-pushes near the centers of all
landfills to better understand the lateral continuity of geologic layers based on lithologic logs
from surrounding groundwater monitoring wells. Fine-grained sediment layers are of particular
interest because they tend to impede the downward movement of moisture and mobile
contaminants through the vadose zone. Additional direct-pushes will occur in portions of
landfills potentially impacted by atypical moisture from rapid melting of snow and seepage from
a nearby wastewater ditch.

Data resulting from this SAP will guide the development of DQOs, work plans, and SAPs for
future phases of intrusive investigation to determine the nature and extent of landfill
contamination. Data from future site investigation phases will be used to refine conceptual
contaminant distribution models; support baseline risk assessments; and evaluate remediation
technology performance in support of the feasibility study, proposed plan, and eventual record of
decision for 200-SW-2 OU landfills.

Characterization activities described in this plan are based on the implementation of the DQO
process as documented in SGW-33253, Data Quality Oblectives Sumnarv Reportfr
Phase I-B Characterization of/he 200-SW-2 Operable Unit Landfills.

This chapter provides general background information about the OU, contaminants of potential
concern (COPC)., future development of preliminary remediation goals, and a summary of DQOs
identified for the landfills. Subsequent chapters of this SAP present the quality assurance project
plan (QAPjP), the field sampling plan (FSP), and the health and safety and waste management
requirements.
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A1.1 BACKGROUND

Ecology et al., 1989a, Hanford Federal Facility Agreement and Consent Order (Tri-Party
Agreement) identifies 800+ soil waste sites (and associated structures) resulting from the
discharge of liquids and solids to the ground from 200 Areas processing facilities. These
800+ sites have been arranged into separate waste groups (OUs) that contain CERCLA
past-practice sites; Resource Conservation and Recoveiy Act qf1976 (RCRA) past-practice sites
addressed through RCRA corrective action authorities; and RCRA treatment, storage, and/or
disposal (TSD) units.

In accordance with the Tri-Party Agreement, the RI/FS work plan has been prepared to present
information on how the RI/FS process will be conducted and eventually will lead to proposed
remedies for the waste sites in the 200-SW-2 OU. Also in accordance with the Tri-Party
Agreement, the Washington State Department of Ecology (Ecology) has been designated as the
lead regulatory agency for the 200-SW-2 OU. The RI/FS work plan follows the CERCLA
format, with modifications to concurrently satisfy RCRA corrective action and TSD unit closure
requirements as described in DOE/RL-98-28, 200 Areas Remedial Investigation/Feasibility
Study Implementation Plan - Environmental Restoration Program (Implementation Plan).

The 200-SW-2 OU consists of 25 landfills located in the Hanford Site's 200 East and 200 West
Areas. The 200 Areas are located near the center of the Hanford Site in south-central
Washington State and are within one of three areas on the Hanford Site that are on the
U.S. Environmental Protection Agency's (EPA) National Priorities List under CERCLA
(40 CFR 300, "National Oil and Hazardous Substances Pollution Contingency Plan,"
Appendix B, "National Priorities List"). Figure Al-I shows the location of the Hanford Site and
the 200 East and 200 West Areas within. Figure A 1-2 shows the 200-SW-2 OU landfill
locations that are part of the 200 West Area. Figure Al-3 shows the 200-SW-2 OU landfill
locations that are part of the 200 East Area. Table A I - I provides a summary listing of the
25 landfills included in the 200-SW-2 OU. Additional detail on each of these landfills is
provided in Chapter 2.0 of the RI/FS work plan.

The majority of waste disposed to the 200-SW-2 OU landfills originated from the processing
facilities located in the 200 East and 200 West Areas of the Hanford Site. The 200-SW-2 OU
landfills also contain some wastes that originated from the Hanford Site's 100 and 300 Areas, as
well as from offsite sources.
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Figure A l-I. Location of the Hanford Site.
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Figure A1-2. Location of 200-SW-2 Operable Unit Landfills in the 200 West Area.
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Figure A 1-3. Location of 200-SW-2 Operable Unit Landfills in the 200 East Area.
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Table Al-I. 200-SW-2 Operable Unit Landfills.

218-E-10 Equip Burial #10 Bin 1 - TSD Unit Landfills

218-E-12B Dry Waste #12B Bin 1 - TSD Unit Landfills

218-W-3A Dry Waste #3A Bin 1 - TSD Unit Landfills

218-W-3AE Dry Waste #3AE Bin 1 - TSD Unit Landfills

218-W-4B Dry Waste #4B Bin I - TSD Unit Landfills

218-W-4C Dry Waste #4C Bin I - TSD Unit Landfills

218-W-5 Low-Level Radioactive Mixed Waste Burial Bin I TSD Unit Landfills
Ground

218-W-6 218-W-6 Burial Ground Bin I TSD Unit Landfills

218-E-2 Equip Burial #2 Bin 2 - Industrial Landfills

21 8-E-2A Regulated Equip Storage Bin 2 - Industrial Landfills

218-E-5 Equip Burial #5 Bin 2 - Industrial Landfills

218-E-5A Equip Burial #5A Bin 2 - Industrial Landfills

218-E-9 200E Regulated Equipment Storage Site Bin 2 - Industrial Landfills
No. 009, Burial Vault

218-W- 1 Regulated Storage Site Bin 2 - Industrial Landfills

218-W-IA Equip Burial #1 Bin 2 - Industrial Landfills

218-W-2A Equip Burial #2 Bin 2 - Industrial Landfills

218-W-1 Solid Waste Burial #1 Bin 3 - Dry Waste Alpha Landfills

218-W-2 Dry Waste #2 Bin 3 - Dry Waste Alpha Landfills

218-W-3 Dry Waste #3 Bin 3 Dry Waste Alpha Landfills

218-W-4A Dry Waste #4A Bin 3 - Dry Waste Alpha Landfills

218-E-I Dry Waste 41 Bin 4 - Dry Waste Landfills

218-E-12A Dry Waste #12A Bin 4 - Dry Waste Landfills

218-C-9 Dry Waste & 216-C-9 Pond Bin 5 - Construction Landfills

218-E-4 Equip Burial #4 Bin 5 - Construction Landfills

218-E-8 200E Construction Burial Bin 5 - Construction Landfills
TSD = treatment, storage, and/or disposal (unit).

Al-6
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A1.2 WASTE SITE BINNING

The 25 landfills in the 200-SW-2 OU have been sorted into six main categories/bins based on
similar characteristics. This sorting is anticipated to aid characterization to support a choice of
appropriate remedial paths. based primarily on the results of the feasibility study and evaluation
of candidate remedial alternatives. The bins have been established based on a number of factors
including waste volume, waste type, waste form, disposal practices, periods of landfill
operations, homogeneity of waste, and potential risk, among others. The new bins are
as follows:

. Bin I TSD Unit Landfills

. Bin 2 - Industrial Landfills
. Bin 3 - Dry Waste Alpha Landfills
" Bin 4 - Dry Waste Landfills
" Bin 5 Construction Landfills
. Bin 6 - Caissons.

The following paragraphs provide a brief description of each bin.

. Bin 1 -- TSD Unit Landfills -This bin includes landfills that are permitted as RCRA
TSD units and are included in the Low-Level Burial Ground Part A Permit
(DOE /R L-88-20, Hanfird Facility Dangerous Waste IPermi Applicalion, Lowi -Lei'el
Burial Grounds). This bin coincides with the original Bin 3A grouping from the
Phase I-A DQO. The majority of available historical documentation is associated with
these sites (approximately 110,000 of' 147,000 total documents); the sites, therefore, are
considered the best documented sites in the scope of the RI/FS work plan. Sites in this
bin include the 218-E-10. 218-E-12B, 2 1 8-W-3A, 218-W-3AE, 218-W-4B. 218-W-4C,
218-W-5, and 218-W-6 Burial Grounds.

Sites in this bin include unused annexes of the 218-W-4C and 218-E-10 Burial Grounds.
unused portions of the 2 18-E-I 2B Burial Ground, and the 218-W-6 Burial Ground, which
is believed to never have received waste.

. Bin 2 -- Industrial Landfills - This bin includes past-practice landfills that received
radioactive waste that was usually packaged in large wooden or concrete boxes,
containing large quantities of fission products. For the most part, these sites were
restricted to burial of large pieces of failed or obsolete equipment from the
chemical-processing facilities, although some items came from the 100 Areas. Many
of these sites contain burials made over 50 years ago. Historical burial documentation is
good for the 218-W-2A and 218-E-5A Burial Grounds; however, historical burial
documentation for the remaining sites is at a minimum. Sites in this bin include the
218-E-2. 218-E-2A, 218-F-5, 218-E-5A. 218-E-9. 218-W-IA. 218-W-2A. and
218-W- 11 Burial Grounds.

. Bin 3 -- Dry Waste Alpha Landfills - This bin includes past-practice landfills that
received radioactive waste packaged primarily in fiberboard or small wooden boxes,
wrapped in heavy brown paper or burlap, or placed in the trench without packaging.
A small proportion of the waste is packaged in metal drums. All types of miscellaneous
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wastes, including contaminated soils and potentially contaminated rags, paper, wood, and
small pieces of equipment such as tools, have been placed in these sites. Some larger
equipment (e.g., motor vehicles, large canyon processing equipment) is known to have
been disposed to these sites. Available historical documentation indicates that these sites
contain at least 90 percent of the 200 Areas' landfill pre-1970 alpha inventory. Historical
documentation for the older burial grounds (218-W- I and 218-W-2 Burial Grounds) in
this bin is generally not available, because these landfills received waste in the 1940s and
1950s. Available historical documents for the newer burial grounds (218-W-3 and
218-W-4A) in this bin are more numerous, because these burial grounds received waste
in the mid-1950s to 1960s.

. Bin 4 -- Dry Waste Landfills - This bin includes past-practice landfills that received

radioactive waste packaged primarily in fiberboard or small wooden boxes, wrapped in
heavy brown paper or burlap, or placed in the trench without packaging. A small
proportion of the waste is packaged in metal drums. All types of miscellaneous wastes,
including contaminated soils and potentially contaminated rags, paper, and wood, have
been placed in these sites. These sites also contain a few pieces of large equipment such
as tank farm pumps. Historical documentation for these sites is generally not available.
Sites included in this bin include 218-E-I and 218-E-12A Burial Grounds.

. Bin 5 -- Construction Landfills - This bin includes past-practice landfills that mainly
were limited to burial of wastes resulting from construction work on existing facilities or
demolition of surplus facilities. Wastes in these sites are believed to contain little alpha
contamination; beta-gamma contamination is likely also at a minimum. Documentation
for 218-C-9 Burial Ground is believed to be nearly complete; however, available
historical documents for 21 8-E-8 and 2 1 8-E-4 Burial Grounds are few.

" Bin 6 -- Caissons - This bin includes caissons and vertical pipe units used for disposal of
hot-cell waste or high-plutonium-concentration waste in the 21 8-W-4A and
2 18-W-4B Burial Grounds. The vertical pipe units in the 218-W-4A Burial Ground were
made of welded 208.2 L (55-gal) drums or corrugated pipe and concrete; the caissons in
the 218-W-4B Burial Ground were made of metal and/or concrete. Documentation for
the caissons in the 21 8-W-4A Burial Ground is generally not available, while the
documentation for the caissons in the 218-W-4B Burial Ground generally is more
numerous (150 to 250 documents per caisson). Caissons located in this bin include
218-W-4B-C 1, 218-W-4B-C2, 218-W-4B-C3, 218-W-4B-C4, 218-W-4B-C5,
218-W-4B-C'6 218-W-4B-CU 1, 218-W-4A-C 1, 218-W-4A-C2, 21 8-W-4A-C3, and
218-W-4A-C5. This bin also includes caissons in the 218-W-4A and 218-W-4B Burial
Grounds that are believed to be empty'unused. according to available historical
documentation. These include the 218-W-4A-C4, 218-W-4A-C6, 218-W-4A-C7, and
218-W-4A-C:8 Caissons.
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A2.0 QUALITY ASSURANCE PROJECT PLAN

The QAPjP establishes the quality requirements for environmental data collection, including
sampling, field measurements, and laboratory analysis. This QAPjP complies with the
requirements of the following:

. DOE 0 414.1C, Quality Assurance

* DO E/RL-96-68, Han/ord Analytical Services Quality Assurance Requirements
Documents

. 10 CFR 830 Subpart A, "Quality Assurance Requirements"

0 EPA/240/B-)0 1/003, EP1 Requirementsfor Quality Assurance Project Plans,
EPA QA/R-5.

The following sections describe the quality requirements and controls applicable to the remedial
investigation (RI).

A2.1 PROJECT MANAGEMENT

This section addresses the basic areas of project management, and describes how project
management will ensure that the project has a defined goal, that the participants understand the
goal and approach to be used, and that the planned outputs have been appropriately documented.
Project management roles and responsibilities discussed in this section apply to the major
activities covered under the work plan and SAP including radiological, geophysical, and
soil-vapor samples; and direct-push well installations and logging.

A2.1.1 Project/Task Organization

The U.S. Department of Energy (DOE), Richland Operations Office (RL) supporting
contractor(s) is responsible for planning, coordinating, sampling, preparing, packaging, and
shipping soil samples to the laboratory. The project organization is described in the subsections
that follow and is shown graphically in Figure A2-1.

A2.1.1.1 Central Plateau Remediation Manager

The Central Plateau Remediation manager has overall authority over the work scope in the RI/FS
work plan and SAP; the manager provides project-level oversight and coordinates with RL and
the regulators in support of Central Plateau remediation activities, including sampling activities.
The Central Plateau Remediation manager interfaces with the Soil and Groundwater
Remediation Vice President and RL's supporting contractor(s) Senior Vice President and
President. The Central Plateau Remediation manager provides support to the Waste Site
Remediation manager to ensure that the work is performed safely and cost-effectively.
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Figure A2-1. Project Organization.
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A2.1.1.2 Waste Site Remediation Manager

The Waste Site Remediation manager provides oversight for all activities and coordinates with
the Central Plateau Remediation manager, RL., and the regulators in support of sampling
activities. In addition., the manager provides support to the Waste Site Remediation task lead to
ensure that the work is performed safely and cost-effectively.

A2.1.1.3 Waste Site Remediation Task Lead

The Waste Site Remediation task lead is responsible for direct management of sampling
documents and requirements, field activities, and subcontracted tasks. The task lead works
closely with quality assurance (QA), health and safety, and the field team lead to integrate these
and the other lead disciplines in planning and implementing the work scope. The task lead also
coordinates with, and reports to, RL and its supporting contractor(s) on all sampling activities.
The task lead supports RL in coordinating sampling activities with the regulators. The Waste
Site Remediation task lead maintains the approved QAPjP.
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A2.1.1.4 Waste Site Remediation Field Project Manager

The Waste Site Remediation field project manager is responsible for coordinating field support
resources and activities for the Waste Site Remediation task lead. The field project manager
ensures that field documentation is approved and properly implemented and that management is
briefed on daily activities. The field project manager coordinates obtaining equipment,
personnel, and site support and has real-time direction of field activities and field decisions that
affect sampling. The field project manager has real-time responsibility for ensuring the QAPJP
and SAP are followed in the field.

A2.1.1.5 Quality Assurance Engineer

The QA engineer is matrixed to the Central Plateau Remediation manager and the Waste Site
Remediation task lead and is responsible for QA issues on the project. Responsibilities include
oversight of project QA requirements implementation; review of project documents including
SAPs (and the QAPjP); and participation in QA assessments on sample collection and analysis
activities, as appropriate.

A2.1.1.6 Waste Management Lead

The Waste Management lead communicates policies and procedures and ensures project
compliance for storage, transportation. disposal, and waste tracking in a safe and cost-effective
manner. Other responsibilities include identifying waste management sampling/characterization
requirements to ensure regulatory compliance interpretation of the characterization data to
generate waste designations, profiles, and other documents that confirm compliance with waste
acceptance criteria.

A2.1.1.7 Environmental Compliance Officer

The Environmental Compliance Officer provides technical oversight, direction, and acceptance
of project and subcontracted environmental work and develops appropriate mitigation measures
with a goal of minimizing adverse environmental impacts. The Environmental Compliance
Officer also reviews plans, procedures, and technical documents to ensure that all environmental
requirements have been addressed; identifies environmental issues that affect operations and
develops cost-effective solutions; and responds to environmental/regulatory issues or concerns
raised by the DOE and/or regulatory staff.

A2.1.1.8 Field Team Lead

The field team lead has the overall responsibility for the planning, coordination, and execution of
the field characterization activities. Specific responsibilities include converting the sampling
design requirements into field task instructions that provide specific direction for field activities.
Responsibilities also include directing training, mock-ups, and practice sessions with field
personnel to ensure that the sampling design is understood and can be performed as specified.
The field team lead communicates with the Waste Site Remediation task lead to identify field
constraints that could affect the sampling design. In addition. the field team lead directs the
procurement and installation of sampling materials and equipment needed to support
the fieldwork.
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The field team lead oversees field sampling activities that include sample collection, packaging,
provision of certified clean sampling bottles/containers, and documentation of sampling
activities in controlled logbooks. chain-of-custody documentation, and packaging and
transportation of samples to the laboratory or shipping center. The samplers collect all samples.,
including replicates/duplicates, and prepare all sample blanks according to the SAP and
corresponding standard procedures and work packages.

The field team lead. samplers, and others responsible for implementation of this SAP and QAPjP
will be provided with current copies of this document and any revisions thereto by the Waste Site
Remediation task lead.

A2.1.1.9 Radiological Engineering Lead

The Radiological Engineering lead is responsible for the radiological engineering and health
physics support to the project. Specific responsibilities include conducting As Low As
Reasonably Achievable (A LARA) reviews, exposure and release modeling, and radiological
controls optimization for all work planning. In addition, radiological hazards are identified and
appropriate controls are implemented to maintain worker exposures to the hazards ALARA. The
Radiological Engineering lead interfaces with the project Health and Safety representative and
plans and directs radiological control technician support for all activities.

A2.1.1.10 Sample and Data Management

The Sample and Data Management organization selects the laboratories that perform the
analyses. This organization also ensures that the laboratories conform to Hanford Site internal
laboratory QA requirements, or their equivalent, as approved by RL, EPA, and Ecology. Sample
and Data Management receives the analytical data from the laboratories, makes the data entry
into the Han/ord Environenta/ In/ornation Sistem database (HEIS), and arranges for data
validation. Validation will be performed on completed data packages by RL's supporting
contractor(s) personnel or by an independent contractor qualified to perform validation by
meeting the requirements of applicable Site procedures.

A2.1.1.11 Health and Safety Representative

The health and safety representative's responsibilities include coordination of industrial health
and safety support to the project as carried out through health and safety plans, activity job
hazard analyses, and other pertinent safety documents required by Federal regulation or by RL's
supporting contractor(s) internal work requirements. In addition. assistance is provided to
project personnel in complying with applicable health and safety standards and requirements.
Personal protective clothing requirements are coordinated with Radiological Engineering.

A2.1.2 Problem Definition/Background

The problem being addressed by this SAP is the need for investigation data for the
200-SW-2 OU landfills. These data will augment existing RI data compiled during Phase I-A
characterization activities, leading to future phases of characterization. and ultimately completion
of the RI/FS process for the 200-SW-2 OU landfills addressed in the RI/FS work plan.
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Additional details on the problem definition and background are provided in Chapter 1.0 of the
RI/FS work plan.

A2.1.3 Project/Task Description

Because of the complexity of the 200-SW-2 OU landfills, a phased characterization approach
will be employed to aid in remedial action decision-making. A preliminary investigation began
in 2004 to perform a comprehensive review of existing documentation associated with the
200-SW-I and 200-SW-2 OU waste sites. A large quantity of records was compiled and
reviewed, and a database was created to capture information that could be used to focus future
field characterization activities. In 2005, a collaborative negotiations process was held with the
Tri-Parties (DOE, EPA, and Ecology). This process re-scoped the focus of the DQO to follow.
The focus was changed to 22 waste sites in the 200-SW-2 OU. These waste sites were the
original Bin 3A and Bin 3B sites and consisted of 21 landfills and one unplanned release. This
DQO process (Phase I-A) focused on nonintrusive investigations of these waste sites, including

geophysical, radiological, and soil-vapor samples.

After Phase I-A field characterization activities were performed in mid-2006, a Phase I-B DQO
process was performed to support development of the RI/FS work plan. The Phase I-B DQO
process focused on 25 landfills in the 200-SW-2 OU. An additional two landfills
(Nonradioactive Dangerous Waste Landfill and Solid Waste Landfill) in the 200-SW-I OU were
included in the DQO, as well as the RI/FS work plan; however, it is now proposed that these
landfills be closed outside of the CERCLA process. As such, they are included in this
documentation for infornational purposes only. A proposed regulatory path forward for closure
of these landfills is presented in Chapter 5.0 of the RI/FS work plan. The Phase 1-B DQO and
this SAP focus on additional nonintrusive characterization, as well as intrusive characterization
techniques. Additional DQO processes will be held following completion of the Phase I-B field
characterization activities, as required. These future-phase DQO processes will further aid in
characterizing the landfills and will focus on progressively more intrusive characterization
techniques, as required. Information gathered from all phases will be used to support risk
assessments, further refinement of the preliminary conceptual contaminant distribution models,
and ultimately choosing a remedial action alternative.

The overall 200-SW-I and 200-SW-2 OUs project description is to complete the RI/FS process
and RCRA closure process for the 25 landfills in the 200-SW-2 OU, as well as closure of the
landfills in the 200-SW-I OU using the RCRA closure process for the Nonradioactive
Dangerous Waste Landfill and the closure requirements in WAC 173-304, "Minimum Functional
Standards for Solid Waste Handling," for closure of solid waste landfills for the Solid Waste
Landfill. As identified in Chapter 4.0 of the RI/FS work plan, a combination of intrusive data
collection techniques, such as direct-pushes, will be used to collect geophysical logging data.
Nonintrusive activities, such as surface geophysical surveys, existing well logging, passive
soil-vapor samples, and remote visual and radiological surveys of potentially empty caissons,
will be used to augment and focus intrusive data collection activities in future phases of
characterization.
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This SAP lays out the plan to complete data collection activities for Phase I-B characterization.
The data will be incorporated into an RI report to support Tri-Party Agreement major
Milestone M-015-00C for completion of the RI/FS processes for the Central Plateau GUs.
Chapter 6.0 of the RI/FS work plan provides a schedule of the interim milestones for the OUs
leading to the major milestone.

A2.1.4 Quality Objectives and Criteria for
Measurement Data

The QA objective of this plan is to develop implementation guidance to data collection activities
that will provide data of known and appropriate quality. Data quality is assessed by data quality
indicators, by evaluation against identified DQOs, and by evaluation against the work activities
identified in the existing work plans, and this RJ/FS work plan and SAP. The applicable quality
control (QC) guidelines and quantitative target limits for assessing data quality are dictated by
the intended use of the data and the nature of the analytical method. Table A2-1 identifies the
COPCs. Normally, the COPCs and their respective preliminary action levels would be identified
in support of establishing analytical requirements, including analytical method target limits;
however, because of the nature of the sampling techniques being performed in Phase I-B,
preliminary action levels are not included in this SAP. Analytical performance requirements for
the characterization methods proposed for Phase I-B are included in Table A2-2. The
quantitative and qualitative data quality indicators also are described below.

A2.1.4.1 Development of Contaminants of Potential Concern and Preliminary Action
Levels for Establishment of Analytical Requirements

This section identifies the 200-SW-2 OU COPCs and identifies the process for development of
their corresponding preliminary action levels in support of establishing appropriate analytical
requirements. The analytical performance requirements for the passive soil-vapor samples,
including target detection limits, are contained in Table A2-2.

A2.1.4.1.1 Development of Contaminants of Potential Concern

A set of radiological and organic COPCs that may be present in the 200-SW-2 OU landfills was
developed based on the following bulleted items. This set of COPCs was further narrowed based
on the intrusive and nonintrusive characterization techniques to be used in Phase 1-B.

. 200 Areas plant operations as identified in various DQO documents for the 200 Areas
OUs, including the 200-CW-1, 200-CS-1. 200-CW-5, 200-LW-1, 200-LW-2, 200-MW-1.
200-PW-I, 200-PW-2, 200-PW-4, 200-TW-1, and 200-TW-2 OUs

* The ecological risk-assessment DQOs for the 200 Areas (WMP-20570, Central Plateau
Terrestrial Ecological Risk Assessment Data Quality Objectives Summary Report-
Phase 1; WMP-25493, Central Plateau Terrestrial Ecological Risk Assessment Data
Quality Objectives Summary Report - Phase I; WMP-29253, Central Plateau
Terrestrial Ecological Risk Assessment Data Quality Ob/ectives Summary Report -
Phase llI

. As outlined in the Implementation Plan (DOE/RL-98-28).
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Table A2-1. 200-SW-2 Operable Unit Phase I-B Contaminants of Potential Concern List.

Contaminanso Rationale for Inclusion
Potential Concr

Radioactive Constituents

Americium-241
Antimony-125
Cesium-137
Cobalt-60
Euiropium- 152 Gross/spectral gamma logs can be used for stratigraphic correlations and detection of
EuropiuIm- 154 gamma-emitting radionuclides. Passive neutron logs provide qualitative indicators of
Europ ium-155 t

b alpha-emitting radionuclides. Alpha particles emitted from decay of transuranic elements
Hydrogen- 1 interact with oxygen in the soil generating secondary neutrons by (alpha, n) reactions.
lodine-129 7 Hydrogen in the soil is capable of capture reactions followed by gamma ray emissions.
Neptuniuin-237 Hydrogen capture lines in gamma spectra provide qualitative indictors of soil moisture and
Plutonium-239 alpha-emitting radionuclides.
Plutonium-24 I
Protactinium-234 igh-resolution gross/spectral gamma logs can be conducted in existing groundwater
Ruthenium-1106 monitoring wells with the cryogenically cooled, high-purity germanium detector
Sodium-22 (minimum 10 cm [4-in.] diameter borehole required). Lower resolution gross/spectral
Thorium-229 gamma logging at direct-push locations must be conducted with sodium iodide (Nal).
Thorium-232 bismuth germanate (BGO), lanthanum fluoride (LaF), or other slim-hole detectors given
Tin-126 the small diameter of the direct-push casing (approximately 5 cm [2 in.]). Active neutron

Uranium-233 (moisture) and passive neutron detectors are capable of slim-hole logging.
U rani um-2 34
Uraniurn-234
Uranium-235
Uranium-237
Uranium-238

Volatile Organics
Volatile organic Analytical results and measurements have demonstrated that vapor-phase volatile organic
compounds per contaminants are found within the landfills (SGW-32683). Volatile organic vapors may
manufacturers' be detected in the subsurface trenches and/or soil by nonintrusive techniques.
specifications

A portion of the listed contaminants may be calculated rather than directly measured.
I lydrogen-I itself is not a contaminant of potential concern; however, it can be used as a qualitative indicator of soil moisture

and alpha-emitting radionuclides. Alpha particles emitted from transuranic element decay can interact with oxygen in soil

producing secondary neutrons by (alpha, n) reactions. Neutrons can be detected by passive neutron logging or they can
interact with soil through capture reactions. Hydrogen in soil is likely to engage in neutron capture followed by prompt

gamma-ray emission. The presence of hydrogen capture lines in passive gamma spectra is a qualitative indicator of soil

moisture and alpha-emitting radionuclides.

SGW-32683. Results /iom Passive Organic Vapor Samplin, Per/ormed in Selected 200-SW-2 Operable Unit Landtills
(218-W-3A, 218-WI3AE, 218-W-4B, 218-W-4(', and 218-W-5) in June-JuNv 2006.
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Table A2-2. Analytical Performance Requirements.

Analytical Collection Device and Method Target Detection Accuracy Precision
Parameter Limit (%) (%)

Laboratory Analysis

Organic vapors
(VOCs per Passive soil-vapor (BESURE or GORE-SORBER), "
mranufacturers' EPA Method 8260B e 10 ng/sample +/-25 70 130
specifications)

'BESURE is a registered trademark of Beacon Environmental Services, Inc., Be] Air, Maryland. GORE-SORBER is a
trademark of W. L. Gore and Associates, San Francisco, California.

EPA Method 8260B (uses gas chrornatography/mass spectrometry) is found in SW-846, Test Methods fbr Eva/ouating Solid
W asle: PhysiCal/ChemiCUl Methods. Third Edition; Final Update IV-B.

EPA U.S. Environmental Protection Agency.
ng = nanogram.
VOC volatile organic compound.

In accordance with the May 2007 agreement (CCN 0073214, "Path Forward - 200-SW-1/2
RI/FS Work Plan Development, May 15, 2007"), Phase I-B characterization primarily is focused
on nonintrusive characterization techniques with limited intrusive techniques. This includes the
application of historical records, borehole logging (direct-pushes and groundwater wells), unused
caisson visual and radiological surveys, and nonintrusive soil-vapor and geophysical survey
techniques (no soil samples will be collected during Phase 1-B). As a result of the May 2007
agreement, the standard COPC development process and exclusion rationale in the DQO process
did not apply for this phase of characterization. Instead, the COPC list generated in the
Phase I-B DQO process was limited to contaminants that are readily detectable via nonintrusive
soil-vapor survey or gross/spectral gamma ray logging techniques. The COPC list for Phase I-B
is presented in Table A2- 1.

A2.1.4.1.2 Development of Preliminary Action Levels

Preliminary action levels represent regulatory- or risk-based soil concentrations of
nonradionuclide or radioactive constituents that are considered protective of human health,
ecological receptors., and groundwater and could be used by the RI/FS process to meet remedial
action objectives. Identification of preliminary action levels is not included in this SAP, because
this SAP focuses on reconnaissance-level characterization techniques. These action levels will
be developed during revision of this SAP, following the Phase I-B DQO process.

A2.1.4.2 Quantitative Analytical Parameters

The quantitative analytical parameters of precision and accuracy as described in the following
sections will apply to analytical data analysis.

A2.1.4.2.1 Accuracy

Accuracy is an assessment of the closeness of the measured value to the true value. Accuracy of
chemical test results is assessed through several standard methods. These methods include
calibrating measurement systems using standards of known concentration (calibration);
analyzing solutions known to contain no analytes of interest to verify that the sample processing
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and preparation process do not affect the measurement (blank analyses); routinely analyzing
samples containing known concentrations of analyte(s) of interest (laboratory control sample
analysis); and, spiking samples with known standards and establishing the average recovery
(matrix spike analysis). Validity of calibrations is evaluated by comparing results from the
measurement of a standard to known values and/or by generating in-house statistical limits based
on three standard deviations ( /-3 SD). Table A2-2 lists the accuracy requirements for
fixed-laboratory analyses for the passive soil-vapor samples.

An additional element of the accuracy objective is measurement method sensitivity, frequently
described by the minimum detectable concentration, also referred to as the detection limit. The
detection limit reflects the smallest concentration of an analyte that can be reliably measured in a
sample and must be established to provide data at concentrations low enough for comparison
against remedial action levels and remediation goals established during the RI/FS planning
process. Detection limits are functions of the analytical method used to provide the data and the
quantity of the sample available for analyses. Detection limits identified for the analytes for the
passive soil-vapor samples are listed in Table A2-2 (see Target Detection Limit column in the
table). The preliminary action levels are estimates of potential cleanup levels and are used in this
SAP to ensure that detection limits are established to provide laboratory data at low enough
concentrations to assess potential action limits during the feasibility study, where potential
applicable or relevant and appropriate requirements are identified. Required detection limits
generally are lower than the preliminary action levels so that any nondetect laboratory results can
be used to demonstrate that the field concentrations do not, in fact, exceed target action levels.
The detection limits presented in the tables are typical for clean media and trace-level analysis
and should be achievable by a laboratory in the absence of interferences. A laboratory analyzing
samples displaying more than trace-level contamination may not be able to achieve these
detection limits.

The general objective for detection limits is to establish a minimum detectable concentration that
is below the action level to prevent generation of inconclusive data. However, because the
passive soil-vapor samples are being used as a general indicator of the presence of organic
vapors in the soil, preliminary action levels will not be established in this SAP.

The accuracy of radiation detection instrumentation planned for use during execution of this SAP
(i.e., gross/spectral gamma) is +/-20 percent with a target detection limit of I pCi/g (based on
Cs- 137 concentration in surface soil).

Geophysical methods planned for use in executing this SAP (i.e., ground-penetrating radar
[GPR], electromagnetic induction [EMI], total magnetic field [TMF]) record accurate and
precise quantitative measurements when used in accordance with manufacturer's
recommendations and procedures. However, subjective interpretations of data by properly
qualified and trained professionals (i.e., geologists/geophysicists) are required. Accuracies
within +/-0. 1 percent of full-scale measurements and +/- I m of actual location are typical.

A2.1.4.2.2 Precision

Precision is a measure of the data spread when more than one measurement has been taken on
the same sample. Precision is assessed through analysis of multiple aliquots of the same sample
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in the laboratory (laboratory replicate analysis), through analysis of split samples prepared in the
field and submitted to the laboratory as separate samples (field duplicate analysis), and through
assessment of multiple analyses of laboratory control samples. Precision typically is expressed
as the relative percent difference for duplicate measurements. Analytical precision requirements
for characterization methods are listed in Table A2-2. These are typical precision levels that a
laboratory should be able to achieve on project samples. Inability to achieve the precision
requirements is an indicator that a problem exists with the sampling process, analytical system,
or sample matrix and requires further investigation.

The precision of radiation detection instrumentation planned for use during execution of this
SAP is 10 percent. The precision of geophysical methods planned for use in executing this SAP,
like accuracy, is good when instrument operation is in accordance with manufacturer's
recommendations and procedures.

A2.1.4.2.3 Completeness

Completeness is a measure of the amount of valid data needed to be obtained from a
measurement system. This parameter compares the number of valid measurements completed to
the minimum number of samples to be collected and analyzed to establish description/
measurement of the system at a minimum confidence with those established by the project's
quality criteria (DQOs or performance/acceptance criteria).

For this RI activity, the overall objective for completeness will not be established, because the
techniques used for characterization in this phase are reconnaissance-level surveys that will be
used to focus future-phase intrusive characterization activities.

A2.1.4.3 Qualitative Analytical Parameters

Qualitative analytical parameters identified in this section include representativeness and
comparability. These parameters are described below.

A2.1.4.3.1 Representativeness

Representativeness refers to the degree to which a data set actually describes a sample of a
population (e.g.. the information presented by the data set can be extrapolated to describe the
overall site or system). The measurements of a data set must be evaluated to determine whether
the data are collected in such a manner that they represent the environment or condition being
measured or studied (i.e., the actual concentration and distribution of the radiological
constituents in the matrix sampled). Representativeness should be assessed on a gross (i.e.. site
or system) level and on an individual measurement level to ensure that the data user understands
how the data set can be used to describe the target system. Sampling plan design, sampling
techniques, and sample-handling protocols (e.g.. storage. preservation, transportation) have been
developed and are discussed in subsequent sections of this document. Representativeness of the
data set will be evaluated during the data quality assessment (DQA). The DQA process is
described in Section A2.4.3.
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A2.1.4.3.2 Comparability

Comparability is an expressed measure of confidence that one data set can be compared to
previous and subsequent measurements and so can be combined for decision-making. This
parameter compares sample collection and handling methods, sample preparation and analytical
procedures. holding times. stability issues, and QA protocols. Data comparability will be
maintained using standard procedures., consistent methods, and consistent units. Table A2-2 lists
applicable fixed laboratory methods for analytes and target detection limits.

A2.1.5 Special Training/Certification Requirements

A graded approach is used to ensure that workers receive a level of training that is commensurate
with their responsibilities and that complies with applicable DOE orders and government
regulations. The field team lead, in coordination with line management, ensures that all field
personnel meet all special training requirements.

Typical training requirements or qualifications have been instituted by the primary contractor
management team to meet training requirements imposed by the Project Hanford Management
Contract (DE-AC06-961RL 13200, Contract Between the U.S. Department ofEnergt, Rich/and
Operations 0/ie, andF/uor Han/ord, Inc.), regulations, DOE orders, DOE contractor
requirements documents, American National Standards Institute/American Society of
Mechanical Engineers, Washington Administrauive Code, etc. For example, the environmental,
safety, and health training program provides workers with the knowledge and skills necessary to
safely execute assigned duties.

Field personnel typically will have completed the following training before starting work:

. Occupational Safety and Health Administration 40-hour hazardous waste worker training
and supervised 24-hour hazardous waste-site experience

. 8-hour hazardous waste worker refresher training (as required)

. Hanford General Employee Training

. Radiological worker training.

Project-specific training includes the following.

. Training requirements or qualifications needed by sampling personnel will be in
accordance with QA requirements.

. Training requirements or qualifications required by sampling personnel will be in
the statements of work for subcontracted services.

- Project personnel deploying passive soil-vapor sampling devices will receive training
in accordance with manulacturer's recommendations and procedures for proper use of
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the equipment. At a minimum, procedures for equipment use will be "required
reading" with documentation of completion in project files.

- Geophysical methods (GPR. EMI, TMF, borehole logging) will be subcontracted
work. Subcontractors will be required to operate equipment in accordance with
manufacturer's recommendations and procedures, using or under the supervision of
properly trained and qualified geologists or geophysicists. Documentation of
training, qualifications, or other certifications will be maintained in the project files.

- Direct-push activities will be subcontracted work. Subcontractors will be required to
operate equipment in accordance with manufacturer's recommendations and
procedures using properly trained and qualified personnel. Documentation of
training, qualifications, or other certifications will be maintained in the project files.

Qualification requirements for radiological control technicians are established by the
Radiation Protection Program, radiological control technicians assigned to these activities
will be qualified through the prescribed training program and will undergo ongoing
training and qualification activities.

Project-specific safety training, geared specifically to the project and the day's activity, will be
provided. Pre-job briefings will be performed to evaluate an activity and its hazards by
considering many factors including the fIllowing:

. Objective of the activities

. Individual tasks to be performed

. Hazards associated with the planned tasks

. Controls applied to mitigate the hazards

. The environment in which the job will be performed

. The facility where the job will be performed

. The equipment and material required

. Review of Materials Safety Data Sheets, as applicable

. The safety procedures applicable to the job

. The training requirements for individuals assigned to perform the work

. The level of management control

. The proximity of emergency contacts.

Training records are recorded for each individual in an electronic training record database. The
training organization for RL's supporting contractor(s) maintains the training records system.
Line management will confirn that an individual employee's training is appropriate and
up-to-date before performing any fieldwork.

A2.1.6 Documentation and Records

The Waste Site Remediation task lead is responsible for ensuring that the current version of the
SAP is being used and for providing any updates to field personnel. Version control is
maintained by the administrative document control process. Minor changes to the FSP, such as
sample location changes, may be made in the field by the Waste Site Reinediation field project
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manager and task lead. Significant changes to the FSP that affect the DQOs will be reviewed
and approved by RL and Ecology before implementation; this approval may be through actual

revision of this RI/FS work plan and/or SAP documents or may be documented through Unit
Manager Meeting minutes under the Tri-Party Agreement. Performance of additional field

activities (collection of more samples or additional locations) based on the results of the field
activities will not require approval. The Waste Site Remediation task lead and field project
manager are responsible for ensuring that the field instructions are maintained up-to-date and
aligned with any revisions to the SAP. As appropriate, the document revision process will
follow the requirements set forth in Section 9.3 of the Han/brd Federal Facility Agreement and
Consent Order Action Plan (Ecology et al., 1989b).

The project file will include the following, as appropriate:

. Field logbooks or operational records

. Global Positioning System data

. Chain-of-custody forms
" Sample receipt records
. Inspection or assessment reports and corrective action reports
. Interim progress reports
. Final reports.

The Waste Site Remediation task lead is responsible for ensuring that the data file is properly
maintained. The project files will contain the records or references to their storage locations.

The laboratory is responsible for maintaining and having available upon request:

. Analytical logbooks

. Raw data and QC sample records

. Standard reference material and/or proficiency test sample data

. Instrument calibration information.

Records may be stored in either electronic or hard copy format. Documentation and records,
regardless of medium or format, are controlled in accordance with internal work requirements
and processes that ensure accuracy and retrievability of stored records. Records required by the
Tri-Party Agreement will be entered into HEIS in accordance with the requirements of
the Agreement.

A2.2 MEASUREMENT/DATA ACQUISITION

This section presents the requirements for sampling methods, sample handling and custody,
analytical methods, and field and laboratory QC. Instrument calibration, maintenance supply
inspection, and data management requirements also are addressed.
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A2.2.1 Sampling Process Design

The sampling process design describes the data collection design for the project, including types
and numbers of samples required, sampling locations and frequency, sample matrices, and the
rationale for the design. The sample design focuses on the following:

. Further investigation of areas showing elevated levels of organic vapors detected during
Phase I-A characterization activities

. Investigation using passive soil-vapor samples of areas showing a strong metallic
signature detected during Phase I-A geophysical surveys

. Investigation of remaining landfills using surface geophysical techniques (13 of the
25 landfills were surveyed during Phase I-A activities)

. Radiological and remote visual inspection of caissons that are believed to be
empty/unused to verify the absence of waste

* Visual inspections and geophysical surveys of unused areas of TSD unit landfills to
support administrative closure of these areas

. Direct-pushes into landfills (between trenches) to determine stratigraphy, moisture
content, and radiological conditions

" Logging (i.e., moisture, radiological, geophysical) of existing monitoring wells near the
200-SW-2 OU landfills.

This SAP is aimed at collecting data to focus future intrusive characterization, provide a better
understanding of the geology beneath the landfills, refine the preliminary conceptual
contaminant distribution models, and ultimately support the RI/FS process. Therefore, the
sampling design for activities conducted under this SAP is mainly a focused (or judgmental)
strategy aimed at targeted locations. The focused sampling is a result of having existing
historical knowledge of contaminants from site-specific information. These data include
construction information, burial records, contaminant inventories, information from similar sites,
geophysical logging within or near sites, passive soil-vapor samples, and/or surface geophysical
surveys (additional details on sampling are provided in Section A3.1).

Additional sampling is anticipated following the record of decision to collect confirmatory,
design, and verification samples at sites as needed. Post-record of decision sampling needs will
be identified through a series of DQO processes as described in Chapter 5.0 of the RI/FS
work plan.

A2.2.2 Sampling Methods

This SAP provides information on a variety of nonintrusive sampling methods that may be used
during Phase I-B characterization. Data collection methods include passive soil-vapor samples,
direct-push geophysical logging, surface geophysical surveys, radiological screening, and other
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methods as warranted by the data needs. Nonintrusive data collection techniques will be used to
augment the existing data and to focus future-phase intrusive characterization activities. The
resulting data will aid in evaluating the nature and extent of contamination during the RI/FS
process. Details of sample and data collection methods included in this SAP are provided in
Section A3. 1.

A2.2.2.1 Decontamination of Sampling Equipment

To prevent contamination of the samples, care should be taken to use clean equipment for each
sampling activity. In general, disposable sampling equipment will be used where appropriate.

Special care should be taken to avoid the following common ways in which cross contamination
or background contamination may compromise the samples:

. Improperly storing or transporting sampling equipment and sample containers

. Contaminating the equipment or sample bottles by setting the equipment/sample bottle on
or near potential contamination sources (e.g., uncovered ground)

. Handling bottles or equipment with dirty hands or gloves

. Improperly decontaminating equipment before sampling or between sampling events.

A2.2.3 Sample Handling and Custody Requirements

All field sample handling, shipping, and custody requirements will be consistent with established
procedures. The radiological control technician will measure the contamination levels and dose
rates associated with the sample containers. This information, along with other data, will be used
to select proper packaging, marking, labeling, and shipping paperwork and to verify that the
sample can be received by the analytical laboratory in accordance with the laboratory's
acceptance criteria. Preliminary container types and volumes are identified in Table A2-3.
The final types and volumes will be indicated on the Sampling Authorization Form prepared by
Sample and Data Management; however, field changes can be made if necessary.
Field-determined radiological properties of the sample also may affect the container size. Each
sample container will be labeled with the following information, using a waterproof marker on
firmly affixed, water-resistant labels:

. Sampling Authorization Form
" HEIS number
. Sample collection date/time
. Name of person collecting the sample
. Analysis required
. Preservation method (if applicable).
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Table A2-3. Vapor Sample Preservation, Container, and Holding Time Guidelines
for Field Screening.

i BESURE or GORE-SORBER Packing
Analytes Aray Matrix Sampler* Preservation Require- Time

Number Volume ments

Volatile Organic Compounds

Volatile 293 (see Tables As prescribed Ambient

organic I Vapor A3-1 and A3-2 for by the temperature. at or N/A 14-28

compounds coordinates) frimanufacturer nearatmospheric days

BESURE is a registered trademark of Beacon Environmental Services, Inc., Bel Air, Maryland. GORE-SORBER is a
trademark of W. L. Gore and Associates. San Francisco. California.

N/A = not applicable.

Sample transportation will be in compliance with the applicable regulations for packaging,
marking, labeling, and shipping hazardous materials, hazardous substances, and hazardous waste
that are mandated by the U.S. Department of Transportation (49 CFR 171-177, "Transportation,"
Chapter 1, "Research and Special Programs Administration, Department of Transportation,"
Part 171, "General Information, Regulations, and Definitions," through Part 177, "Carriage By
Public Highway") in association with the International Air Transportation Authority, DOE
requirements, and applicable program-specific implementing procedures.

Sample custody during laboratory analysis is addressed in the applicable laboratory standard
operating procedures. Laboratory custody procedures will ensure that sample integrity and
identification are maintained throughout the analytical process. Storage of samples at the
laboratory will be consistent with laboratory instructions prepared by Sample and Data
Management.

The Sample Data Tracking database will be used to track the samples from the point of
collection through the laboratory analysis process. The HEIS database is the repository for the
laboratory analytical results. The HEIS sample numbers will be issued to the sampling
organization for the project. Each radiological. nonradiological. and physical properties sample
will be identified and labeled with a unique HEIS sample number. The sample location, depth,
and corresponding HEIS numbers will be documented in the sampler's field logbook. All
field-sample handling, shipping, and custody requirements will be consistent with established
procedures.

A2.2.3.1 Sample Preservation, Containers, and Holding Times

Sample preservation, container, and holding time requirements will be indicated on Chain of
Custody/Sample Analysis Request forms in accordance with internal work processes and
requirements and the specific analytical method prepared for specific sample events. The sample
preservation, container, and holding time requirements for the analyses to be performed are
summarized in Table A2-3.
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A2.2.4 Analytical Methods Requirements

Analytical parameters and methods are listed in Table A2-2. These analytical methods are
implemented in accordance with the laboratory's QA plan and the requirements of this QAPjP.
RL's supporting contractor(s) conducts oversight of offsite analytical laboratories to qualify
them for performing Hanford Site analytical work. This section only applies to the analysis of
passive soil-vapor samplers. because these are the only sample media to be analyzed at a
laboratory under Phase I-B.

Deviations from the analytical methods noted in Table A2-2 must be approved by the Waste Site
Remediation task lead. If the laboratory uses a nonstandard or unapproved method, the
laboratory must notify the project of the basis for the deviation, and obtain prior approval before
reporting any data that result from the nonstandard or unapproved method. The laboratory must
then provide method validation to confirm that the method is adequate for the intended use of the
data. This includes information such as determination of detection limits, quantitation limits,
typical recoveries, and analytical precision and bias.

Laboratories providing analytical services in support of this SAP will have in place a corrective
action program that addresses analytical system failures and documents the effectiveness of any
corrective actions. Errors reported by the laboratories are reported to the Sample and Data
Management project coordinator, who is responsible to document analytical errors and to
establish the resolution in coordination with the Waste Site Remediation task lead.

Communications with the laboratory will be managed by the Sample and Data Management
organization. Sample and Data Management will be responsible for communicating status.,
issues, corrective actions, and other pertinent laboratory information to the Waste Site
Remediation task lead and the Waste Site Remediation manager.

A2.2.5 Quality Control Requirements

The QC procedures must be followed in the field and laboratory to ensure that reliable data are
obtained. Field QC samples will be collected to evaluate the potential for cross contamination
and to provide information pertinent to field variability. Field QC for sampling will require the
collection of field replicates (duplicates), trip or field blanks, and equipment blanks. Laboratory
QC samples estimate the precision and bias of the analytical data. QC sampling is described
here in general terms; actual QC samples and the required frequency for collection are described
in the following sections.

The collection of QC samples for onsite measurements is only applicable to passive soil-vapor
sampling. Field screening instrumentation (i.e., radiological instrumentation, logging
equipment) will be calibrated and controlled as discussed in Sections A2.2.6 and A2.2.7, as
applicable.

The laboratory method blanks, laboratory control sample/blank spike, and matrix spike are
defined in Chapter I of SW-846, Test Nfethods f/r Evaliating Solid Waste: NPhvsicaI Chemical
Methods, Third Edition; Final Update IV-B, and will be run at the frequency specified in
that reference.
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To ensure sample and data usability, the sampling associated with this SAP will be performed in
accordance with established sampling practices, procedures, and requirements pertaining to
sample collection, collection equipment, and sample handling. The field team lead and the
Waste Site Remediation task lead are responsible for ensuring that all field procedures are
followed completely and that field sampling personnel are adequately trained to perform
sampling activities under this SAP. The Waste Site Remediation lead, or the field team lead at
the discretion of the Waste Site Remediation task lead, must document all deviations from
procedures or other problems pertaining to sample collection, chain of custody, COPCs, sample
transport, or noncompliant monitoring. As appropriate, such deviations or problems will be
documented in the field logbook or on nonconformance report forms in accordance with internal
corrective action procedures. The Waste Site Remediation lead, or the field team lead at the
discretion of the Waste Site Remediation task lead, will be responsible for communicating field
corrective action requirements and for ensuring that immediate corrective actions are applied to
field activities.

A2.2.5.1 Field Duplicates

Field duplicates are independent samples collected as close as possible to the same point in space
and time, taken from the same source, stored in separate containers, and analyzed independently.

Field duplicates normally are collected from a minimum frequency of 5 percent of the total
collected samples, or a minimum of one field duplicate for each landfill. The duplicate samples
will be sent to the primary laboratory in the same manner that the routine site samples are sent.
The field duplicates will be analyzed for all of the respective analytes listed in Table A2-l.

A2.2.5.2 Field Splits

Field splits of passive soil-vapor samples are not considered necessary to be collected under
this SAP. However, sample splits may be collected if requested by the project's lead regulatory
agency.

A2.2.5.3 Equipment Rinsate Blanks

The use of equipment rinsate blanks is not applicable under this SAP.

A2.2.5.4 Field Blanks

Field blanks for passive soil-vapor samples are not applicable to be collected under this SAP.

A2.2.5.5 Field Duplicates

For soil-vapor samples collected in BESURE or GORE-SORBER 2 samplers, duplicates are
defined as independent samples collected as close as possible to the same point in space and
time, taken from the same source., stored in separate containers, and analyzed independently

BFSLRE is a registered trademark of Beacon Environmental Services, Inc., Be Air, Maryland.

2 GORE-SORBEIR is a registered trademark of W. L. Gore and Associates. San Francisco. California.
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(i.e., not homogenized). A minimum of one duplicate sample will be collected during soil-vapor
sampling of each landfill.

A2.2.6 Instrument/Equipment Testing, Inspection,
and Maintenance Requirements

Measurement and testing equipment used in the field or in the laboratory that directly affects the
quality of analytical data will be subject to preventive maintenance measures to ensure
minimization of measurement system downtime. Laboratories and onsite measurement
organizations must maintain and calibrate their equipment. Maintenance requirements (such as
parts lists and documentation of routine maintenance) will be included in the individual
laboratory and the onsite organization QA plan or operating procedures (as appropriate).
Calibration of laboratory instruments will be performed in a manner consistent with SW-846 or
with auditable DOE Hanford Site and contractual requirements. Consumables, supplies, and
reagents will be reviewed in accordance with SW-846 requirements and will be appropriate for
their use.

A2.2.7 Instrument Calibration and Frequency

All onsite environmental instruments are calibrated in accordance with the manufacturer's
operating instructions, internal work requirements and processes, and/or work packages that
provide direction for equipment calibration or verification of accuracy by analytical methods.
The results from all instrument calibration activities are recorded in logbooks and/or
work packages.

Field instrumentation, calibration, and QA checks will be performed in accordance with the
following.

. Calibration of radiological field instruments on the Hanford Site is performed under
contract by Pacific Northwest National Laboratory, as specified in their program
documentation.

. Daily calibration checks will be performed and documented for each instrument used to
characterize areas that are under investigation. These checks will be made on standard
materials that are sufficiently like the matrix under consideration that direct comparison
of data can be made. Analysis times will be sufficient to establish detection efficiency
and resolution.

Analytical laboratory instruments and measuring equipment are calibrated in accordance with the
laboratories' QA plan.

Calibration is conducted with equipment or standards with known valid relationships to
nationally recognized performance standards. Field equipment used in this data collection
activity that requires calibration will be listed in the fieldwork package. Such equipment is
uniquely identified and calibrated in accordance with the equipment-specific calibration
procedure, including the program for maintaining calibration records traceable to the uniquely
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identified piece of equipment. The results from all instrument calibration activities are recorded
in logbooks and/or work packages.

A2.2.8 Inspection/Acceptance Requirements for
Supplies and Consumables

Supplies and consumables procured by RL's supporting contractor(s) that are used in support of
sampling and analysis activities are procured in accordance with internal work requirements and
processes that describe RL's supporting contractor(s) acquisition system. The procurement
process ensures that purchased items and services comply with applicable procurement
specifications, thereby ensuring that structures, systems, and components, or other items and
services procured/acquired for RL's supporting contractor(s), meet the specific technical and
quality requirements. Supplies and consumables are appropriately issued to the field and then
checked and accepted before use.

Supplies and consumables procured by the analytical laboratories are procured, checked, and
used in accordance with their QA plans.

A2.2.9 Data Acquisition Requirements for Nondirect
Measurements

Nondirect measurements include data obtained from sources such as computer databases,
programs, literature files, and historical databases. Nondirect measurements (e.g., historical
records and reports) were used extensively in identification of data needs and DQOs for this RI.
Nondirect measurements are not planned to be acquired as a portion of the data collection
activity under this SAP. However, any incidental nondirect measurement used as data acquired
during this SAP activity (e.g., weather data from other sources) and used in decision making will
be documented.

A2.2.10 Data Management

Analytical data resulting from the implementation of this QAPjP will be managed and stored in
accordance with the applicable programmatic requirements governing data management
procedures, as well as with SGW-35016, Information andData Management Planft/r the
200-SW-I and 200-SW-2 Operable Units. Electronic data access, when appropriate, will be via a
database(s), including HEIS. Where electronic data are not available, hard copies will be
provided in accordance with Section 9.6 of the Tri-Party Agreement.
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Planning for sample collection and analysis will be in accordance with the programmatic
requirements governing fixed-laboratory sample collection activities, as discussed in the sample
team's procedures. In the event that specific procedures do not exist for a particular work
evolution, or it is determined that additional guidance to complete certain tasks is needed, a work
package will be developed to adequately control the activities, as appropriate. Examples of the

sample team's requirements include activities associated with the following:

. Chain of custody/sample analysis requests

. Project and sample identification for sampling services

. Control of certificates of analysis

. Logbooks and checklists

. Sample packaging and shipping.

Approved work control packages and procedures will be used to document field activities,
including radiological measurements. when this SAP is implemented. All field activities will be
recorded in field logbooks or appropriate forms invoked by procedure. Examples of the types of
documentation for field radiological data include the following:

. Instructions regarding the minimum requirements for documenting radiological controls
information in accordance with 10 CFR 835., "Occupational Radiation Protection"

- Instructions for managing the identification, creation, review, approval, storage, transfer,
and retrieval of primary contractor radiological records

. The minimum standards and practices necessary for preparing, performing. and retaining
radiological-related records

. The indoctrination of personnel on the development and implementation of sample plans

. The requirements associated with preparing and transporting regulated material

" Daily reports of radiological surveys and measurements collected during conduct of field
investigation activities. Data will be cross-referenced between laboratory analytical data
and radiation measurements to facilitate interpreting the investigation results.

Errors are reported to Sample and Data Management on a routine basis. Laboratory errors are
reported to the Sample Management project coordinator, who initiates a Sample Disposition
Record in accordance with RL's supporting contractor(s) procedures. This process is used to
document analytical errors and to establish their resolution with the Waste Site Remediation task
lead. The Sample Management project coordinator provides the Sample Disposition Record to
the task lead for review and signature. The Sample Disposition Records become a permanent

part of the analytical data package for future reference and for records management.

A2.3 ASSESSMENT/OVERSIGHT

This section identities the activities for assessing project and associated QA and QC activities for
compliance with QAPjP requirements.
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A2.3.1 Assessments and Response Actions

RL's supporting contractor(s) management, regulatory compliance, quality, and/or health and
safety organizations may conduct random surveillances and assessments to verify compliance
with the requirements outlined in this SAP, project work packages, the project quality
management plan, procedures, and regulatory requirements. Project-specific management
assessments will be conducted on an annual basis for activities conducted under this RI/FS work
plan and SAP. Field supervision also will perform assessments via documented pre-job
readiness meetings, and routine oversight of field activities. Other assessments may be
conducted on a random or as-needed basis. Data obtained under this SAP will undergo DQA in
accordance with Section A2.4.3. No validation will be performed for radiological survey data or
geophysical survey data. Although no validation will be performed for radiological and
geophysical survey data, the surveys will be conducted by trained personnel, in accordance with
approved procedures, using properly calibrated equipment.

If circumstances should arise in the field that would dictate the need for additional assessment
activities, these activities would be performed and recorded in accordance with approved
procedures. Deficiencies identified by these assessments will be reported in accordance with
existing programmatic requirements. The project's line management chain coordinates the
corrective actions/deficiencies in accordance with RL's supporting contractor(s) QA Program.
the Corrective Management Action Program. and associated approved procedures that
implement these programs.

Oversight activities in the analytical laboratories, including corrective action management, are
conducted in accordance with the laboratories' QA plans. To ensure that laboratory QA
requirements are met. RL's supporting contractor(s) personnel conduct periodic oversight
activities for offsite analytical laboratories in accordance with Hanford Site QA Program
requirements to qualify them for performing Hanford Site analytical work.

A2.3.2 Reports to Management

Reports to management on data quality issues will be made if and when these issues are
identified by self-assessments or other types of assessments. Errors reported by the laboratories
are communicated to the field team lead, who initiates a Sample Disposition Record in
accordance with primary contractor procedures. This process is used to document analytical
errors and to establish resolution with the Waste Site Remediation task lead.

DQA reports will be prepared to evaluate whether the type, quality, and quantity of the data that
were collected meet the quality objectives described in the DQO.

A2.4 DATA VALIDATION AND USABILITY

Data validation and usability activities occur after the data collection phase of the project is
completed. Implementation of these elements determines whether the data conform to the
specified criteria, thus satisfying the project objectives.
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A2.4.1 Data Review, Validation, and Verification

Data will be reviewed, and data verification and validation will be performed on analytical data
sets. Only the passive soil-vapor samplers will result in analytical data. All other
characterization activities involve qualitative reconnaissance-level surveys that will not require
data verification and verification. These activities confirm that sampling and chain-of-custody
documentation is complete and sample numbers can be tied to the specific sampling location
described in Section A2.2, that samples were analyzed within required holding times identified
in Table A2-3, and that sample analyses met the data quality requirements specified in
this QAPjP.

Data verification will be performed on analytical data sets to ensure and document that the
reported results reflect what was actually done. The criteria for verification include, but are not
limited to, review for completeness (i.e., all samples were analyzed as requested), use of the
correct analytical method/procedure, transcription errors, correct application of dilution factors,
appropriate reporting of dry weight versus wet weight, and correct application of conversion
factors. Laboratory personnel will perform data verification for passive soil-vapor samples.
Other characterization results (surface geophysics and geophysical logging) will be verified by
trained personnel based on the equipment manufacturer's specifications.

Data validation will be performed on analytical data sets to ensure that the data quality goals
established during the planning phase have been achieved. As recommended in EPA guidance
(Bleyler 1988a, Laboralorv Data Vlalidation Funrtional Guidelines /br Evalualing Inorganics
4naises; Bleyler 1988b. Laboratori Data V 'alidation Functional Guidelines for Evaluating
Org. anics Ana/yses), the criteria for data validation are based on a graded approach.
RL's supporting contractor(s) has defined five levels of validation, A - E. Level A is the lowest
level and is the same as verification. Level E is a 100 percent review of all data (e.g., calibration
data; calculations of representative samples from the dataset). Validation will be performed to
Level C.

Level C validation includes a review of the QC data and specifically requires verification of
deliverables and requested versus reported analyses and qualification of the results based on
analytical holding times: method blank results; matrix spike/matrix spike duplicate; surrogate
recoveries; duplicates; and analytical method blanks. Level C validation for up to 5 percent of
the data by matrix and analyte group will be performed. Analyte group refers to categories, such
as radionuclides, volatile chemicals, semivolatiles, polychlorinated biphenyls, metals. and
anions. The goal is to cover the various analyte groups and matrices during the validation.

No validation of physical data and/or field screening results will be performed. However, field
QA/QC (Section A2.2) will be reviewed to ensure that the data are usable.

A2.4.2 Validation and Verification Methods

Validation activities will be based on EPA functional guidelines (Bleyler 1988a; Bleyler 1988b).
Data validation may be performed by the analytical laboratory, Sample and Data Management,
and/or by a party independent of both the data collector and the data user. Only the passive soil-
vapor samplers will result in analytical data. Therefore, Level C validation on up to 5 percent of
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the passive soil-vapor sample results will be performed. All other characterization activities
involve qualitative reconnaissance-level surveys that will not require data verification and
verification.

When outliers or questionable results are identified, additional data validation will be performed.
The additional validation will be performed for up to 5 percent of the statistical outliers and/or
questionable data. The additional validation will begin with Level C and may increase to
Levels D and E as needed to ensure that the data are usable. Note that Level C validation is a
reviev of the QC data, while Levels D and E include review of calibration data and calculations
of representative samples from the dataset. Data validation will be documented in data
validation reports, which will be provided to Sample and Data Management., and in the DQA
report (see Section A2.4.3). Sample and Data Management is responsible for distributing the
data validation report to the Waste Site Remediation task lead and to others as necessary. The
determination of data usability will be documented in the DQA.

A2.4.3 Reconciliation with User Requirements

Following data verification and validation, the data need to be evaluated to determine if they
answer the original questions asked (e.g.. DQOs). The DQA process compares completed field
sampling activities to those proposed in corresponding sampling documents and provides an
evaluation of the resulting data. Only the passive soil- vapor samplers will result in analytical
data. All other characterization activities involve qualitative reconnaissance-level surveys that
will not require data verification and verification. The purpose of the data evaluation is to
determine if quantitative data are of the correct type and are of adequate quality and quantity to
meet the project DQOs. The Waste Site Remediation task lead is responsible for ensuring that a
DQA is performed. The results of the DQA will be reported to the Waste Site Remediation task
lead and will be used in interpreting the data and determining if the objectives of this activity
have been met.

The EPA DQA process. EPA/240/B-06/002, Data Quality ;ssessnent: A Reviewers Guide,
EPA QA/G-9R, and EPA/240/B-06/003, Data Quality Assessment: Statistical Tools/br
Practitioners. EPA QA/G-9S. identifies five steps for evaluating data generated from this
project, as summarized below.

Step 1. Review DQOs and Sampling Design. This step requires a comprehensive review of
the sampling and analytical requirements outlined in the project-specific DQO workbook and
SAP.

Step 2. Conduct a Preliminary Data Review. In this step. a comparison is made between the
actual QA/QC achieved (e.g., detection limits, precision., accuracy) and the requirements
determined during the DQO. Any significant deviations will be documented. Basic statistics
will be calculated from the analytical data at this point, as appropriate to the data set, including
an evaluation of the distribution of the data and in accordance with the DQOs.

Step 3. Select the Statistical Test. Using the data evaluated in Step 2. an appropriate statistical
hypothesis test is selected and justified.
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Step 4. Verify the Assumptions. In this step, the validity of the data analyses is assessed by
determining if the data support the underlying assumptions necessary for the analyses or if the
data set must be modified (e.g., transposed, augmented with additional data) before further
analysis. If one or more assumptions are questioned, Step 3 is repeated.

Step 5. Draw Conclusions from the Data. The statistical test is applied in this step, and the
results either reject the null hypothesis or fail to reject the null hypothesis. If the latter is true,
the data should be analyzed further. If the null hypothesis is rejected, the overall performance of
the sampling design should be evaluated by performing a statistical power calculation to assess
the adequacy of the sampling design.
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A3.0 FIELD SAMPLING PLAN

The FSP describes the field activities for collection of field observations, measurements, and
samples for laboratory analysis. This FSP provides more detailed information on sampling
methods, field-screening technologies, and waste management activities. All of the data
collection techniques may not be required at each landfill. Tables in this chapter provide the
site-specific sample locations. Some locations in the 200-SW-2 OU landfills may not be
accessible for sampling due to access restrictions (e.g.. no-walk. no-drive zones), or conflicts with
other related field operations.

The approach and rationale for the data collection and this FSP are identified in Chapter 4.0 of
this RL/FS work plan. Applicable sampling and data collection techniques are identified in the
following sections of this FSP.

A3.1 DATA COLLECTION TECHNIQUES

As discussed in Section A2.2, a variety of sample methods and measurements may be applicable
to data collection activities identified for Phase I-B characterization. The data needs identified
through the DQO require sampling and surveys, including the following:

. Passive soil-vapor

. Surface geophysics

. Logging of existing wells
. Direct-pushes
. Radiological surveys
. Visual inspections.

This SAP includes a range of data collection techniques that will be used to obtain further
characterization infornation. Data collection techniques used will be both intrusive

(i.e., penetrate the vadose zone deeper than 0.30 m [I ftj) and nonintrusive. The following
subsections present intrusive and nonintrusive techniques that will be used under this SAP.

A3. 1.1 Nonintrusive Data Collection Techniques

Nonintrusive techniques consist of a broad range of geophysical, radiological, and field
screening applications that can provide data on radionuclides., physical parameters, chemicals,
vapors, and other characteristics that add to the understanding of the nature and extent of
contamination.

A3.1.1.1 Passive Soil-Vapor Samples

Passive soil-vapor sampling will be used to screen the landfills for the presence of volatile
organic compounds. Results will be used to provide a qualitative indication of contamination in
the landfills and determine the general location of waste packages that may contain liquid
organics that have breached their containment and may warrant further consideration during the
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preparation of the Phase I DQO and subsequent site investigations. The soil-vapor sampling
data provides information that can be used to help focus future intrusive sampling and refine the
list of expected compounds.

Passive soil-vapor sampling relies on diffusion of soil-vapors from subsurface sources and
adsorption onto sample media. Therefore, performance ranges for passive soil-vapor sampling
may be controlled by factors such as depth to contaminant sources, contaminant concentrations
and diffusion rates, soil type and organic content., detection limits of method(s) used to analyze
samples, and possibly other factors. It should be noted that passive soil-vapor sampling is
considered a field screening method that provides an estimate of relative concentrations of
contaminants in soil-vapor. Developers of passive soil-vapor sampling systems contend that the
systems allow for equilibrium conditions between soil-vapors and adsorbents over periods of
several days to weeks. Furthermore, exposure of passive soil-vapor samplers to soil-vapor over
extended periods concentrates the mass of volatile organic compounds adsorbed, thereby
enhancing contaminant detection sensitivity.

The BESURE or GORE-SORBFR system will be used for passive soil-vapor sampling during
Phase I-B site investigations. These passive soil-vapor sampling systems are designed for use in
shallow deployments to identify and quantify a broad range of volatile organic compounds and
semivolatile organic compounds including halogenated compounds, petroleum hydrocarbons.
polyn uclear aromatic hydrocarbons, and other compounds. Possible impacts from the regional
carbon tetrachloride groundwater plume in the 200 West Area may affect passive soil-vapor
sample results. However, later phases of intrusive characterization beneath the trench bottoms
may provide data needed to help differentiate between contributions from the regional
groundwater plume and possible contributions from buried waste in the landfills.

A3.1.1.1.1 Passive Soil-Vapor Samplers

A passive soil-vapor sampler (BESURE or GORE-SORBER) consists of a glass vial containing
hydrophobic adsorbent cartridges with a length of wire or string attached to the vial for retrieval.
The sampler is placed in a shallow, vertical hole in the soil. The sampler is covered with soil,
and the location of the sampler is recorded.

At the end of the exposure period, the samplers are withdrawn and sent to the appropriate
laboratory for analysis.

A3.1.1.1.2 Sampling Design for Passive Soil-Vapor

A four-stage sampling design has been developed for this project for the detection of organic
vapors. Stage I passive soil-vapor samples have been completed. These samples were collected
during Phase I-A characterization. The following bullets describe each of the three remaining
stages (2-4) that are being performed as part of Phase I-B characterization activities.

The Stage 2 passive soil-vapor samples will be performed in the 218-W-3A, 218-W-3AE,
218-W-4B, 218-W-4C. and 218-W-5 Burial Grounds. Specific locations in these
landfills showed high concentrations (greater than 25 ng/sample/constituent) of organic
vapors when surveyed during Stage I passive soil-vapor sampling performed as part of
Phase I-A characterization activities. Additional passive soil-vapor samples are needed
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to focus locations for potential active soil-vapor sampling. Passive soil-vapor samplers
will be placed around the point that showed an elevated concentration as a result of the
Stage I passive soil-vapor sampling performed in Phase 1-A. Nine passive soil-vapor
samplers per Stage I sample location will be spaced approximately 9.1 m (30 ft) apart to
ensure some overlap of vapor detection. The landfills in which Stage 2 sampling will be
performed, as well as trench numbers, and specific coordinates for sampler placement are
listed in Table A3-1, and graphically depicted in Figures A3-1 through A3-5.

. The Stage 3 passive soil-vapor samples will be focused on those areas that showed a
strong metallic signature during geophysical investigations performed as part of
Phase I-A characterization activities. Passive soil-vapor samples will be used to
determine if containers of carbon tetrachloride or other organic liquids may have been
disposed of in these landfills. Carbon tetrachloride and other organic liquids were used in
large quantities at the Plutonium Finishing Plant and other facilities during their operating
history. The passive soil-vapor samplers will be spaced approximately 9.1 m (30 ft) apart
to ensure some overlap of vapor detection. The number of samples per location will vary
depending on the size and shape of the geophysical signature. The landfills in which
Stage 3 sampling will be performed, as well as trench numbers, and specific coordinates
for sampler placement are listed in Table A3-2, and graphically depicted in Figures A3-6
through A3-14.

. Stage 4 Passive soil-vapor sampling will be performed in the 218-W-3 Burial Ground. In
contrast to the Stage 3 locations, Stage 4 sampling will be focused on those areas that did
not show a metallic signature based on geophysical surveys. The purpose of these
samples is to attempt to locate organic vapors associated with "soft" waste forms, such as
personal protective equipment, rags, etc., that may have been used to sorb organic liquids.
The 21 8-W-3 Burial Ground was chosen based on a review of process history that
indicated that this landfill was used for disposal of waste from the recovery of uranium
and plutonium by extraction process. This process (Recovery of Uranium and Plutonium
by Extraction) is known to have used large quantities of carbon tetrachloride. The
landfill in which Stage 4 sampling will be performed, as well as trench numbers, and
specific coordinates for sampler placement are listed in Table A3-3, and graphically
depicted in Figure A3-15.

A3.1.1.1.3 Positional Surveying

All sampling locations established during this sampling activity will be surveyed after the
sampling and decommissioning activities are completed. Surveys will be performed according
to approved procedures. Data will be recorded in the North American Vertical Datum of1988
(NAVD88) and the Washington State Plane (South Zone) North American Datum of 1983
(NAD83), with the 1991 adjustment for horizontal coordinates. All survey data will be recorded
in meters and feet.
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Table A3-1. Stage 2 Passive Soil-Vapor Sample Locations. (6 Pages)

'I 'renchT
Number Sample Location WSP West/WSP North (Hanford West/Hanford East)

218-W-3A Burial Ground

T04-A-1 576300/147227 (77901/44500)

T04-A- I a 576291/147227 (779011/44530)

T04-A- lb 576282/147227 (7790 1/44560)
T04-A-Ic 576310/147227 (77901/44470)

T04 104-A- I d 576319/147227 (77901/44440)

T04-A-Ie 576300/147236 (77931/44500)

T04-A-If 576300/147245 (77961/44500)

T04-A-Ig 576300/147217 (77871/44500)

T04-A-lh 576300/147208 (77841/44500)

T05-A-1 576288/147260 (780 10/44540)

T05-A-1a 576279/147260 (780 10/44570)

105-A-lb 576270/147260 (78010/44600)

T05-A-1c 576297/147260 (78010/44510)

T05 T05-A-ld 576306/147260 (78010/44480)

T05-A-le 576288/147269 (78040/44540)

T05-A-1 f 576288/147278 (78070/44540)

T05-A-lg 576288/147251 (77980/44540)

T05-A-l h 576288/147241 (77950/44540)

T 12-A-I 576203/147254 (77992/44820)

T12-A-la 576194/147254 (77992/44850)

T12-A-lb 576185/147254 (77992/44880)

T 12-A- I c 576212/147254 (77992/44790)

T12 T12-A-Id 576221/147254 (77992,44760)

T 12-A-le 576203'/147263 (78022/44820)

T 12-A-If 576203'/147272 (78052/44820)

T12-A-lg 576203/147245 (77962/44820)

T12-A- 1 576203/147236 (77932/44820)

T19-A-1 576100/147086 (77443/45160)

T19-A-la 576090/147086 (77443/45190)

119-A-lb 576081/147086 (77443/45220)

T19-A-Ic 576109/147086 (77443/45130)

T19 T 19-A-Id 576118/147087 (77443/45100)

T19-A-I e 576100147096 (77473/45 160)

T19-A-If 576100/147105 (7750345160)

Tt19-A-Ig 576100/147077 (77413/45160)

T19-A-lh 576100/147068 (77383/45160)
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Table A3-1. Stage 2 Passive Soil-Vapor Sample Locations. (6 Pages)

umber Sample Location WSP West/WSP North (Hanford West/Hanford East)

122-A-1 576063/147235 (77931/45280)

T22-A-1a 576054/147235 (77931/45310)

T22-A-I b 576044/147235 (77931 45340)

Tr22-A- Ic 576072/147235 (77931/45250)

122 T22-A- d 576081 147235 (7793 1 45220)

122-A- I e 576063/147244 (77961/45280)

T22-A-I f 576063 147253 (77991 45280)

122-A- I g 576063/ 147226 (77901/45280)

T22-A- 1h 576063/147217 (77871 /45280)

T24-A-1 576039/147087 (77445/45360)

T24-A- a 576030/147087 (77445/45390)

124-A-lb 576020147087 (77445/45420)

T24-A-Ic 576048/147087 (77445/45330)

T24 T24-A-Id 576057/147087 (77445/45300)

T24-A- Ie 576039/147096 (77475/45360)

T24-A- If 576039/147105 (77505/45360)

T24-A- I 576039 147078 (77415/45360)

124-A- I h 576039/147069 (77385/45360)

T29-A-1 575978 147126 (77573 /45560)

T29-A- I a 575968/147126 (77573/45590)

T29-A-l b 575959/147126 (77573/45620)

T29-A- Ic 575987,147126 (77573/45530)

T29 T29-A- Id 575996/ 147126 (77573/45500)

T29-A- I e 575978/147135 (77603/45560)

T29-A- I f 575978'147144 (77633/45560)

129-A- I g 575978/147117 (77543/45560)

T29-A-I h 575978/147108 (775 1 3/45560)

T31 -A-I 575953/147 118 (77548/45640)

131-A-Ia 5759441/147118 (77548/45670)

T31-A-l b 575935/147118 (77548/45700)

131-A- I c 575962/ 147118 (77548/45610)

T3 1-A- I d 575972/147118 (77548/45580)

13 1-A-ic 575953, 147127 (77578/45640)

T31-A-I f 575953 147136 (77608/45640)

T31-A-g 

T31-A-I h

575953

575953

147109 (77518/45640)

147100 (77488/45640)
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Table A3-1. Stage 2 Passive Soil-Vapor Sample Locations. (6 Pages)

Number Sample Location WSP West/WSP North (Hanford West/Hanford East)

T33-A-1 575929/147259 (78012/45720)

T33-A-1a 575919/147259 (78012/45750)

'T'33-A-lb 575910/147259 (7801245780)

133-A-ic 575938/147259 (78012/45690)

T33 T33-A-Id 575947/147259 (7801 245660)

T33-A-le 575929/ 147269 (78042/45720)

T33-A- If 575929/147278 (78072,45720)

T33-A- Ig 575929147250 (77982/45720)

T[33-A-lh 575929/147241 (77952/45720)

T34-A-I 575916/147265 (78029/45760)

T34-A-Ia 575907/147265 (78029/45790)

134-A-l b 575898/147265 (78029/45820)

134-A-Ic 575925/147265 (78029/45730)

134 134-A-I d 575935/147265 (78029/45700)

T34-A- I e 575916 147274 (78059/45760)

T34-A-11f 575916/147283 (78089/45760)

134-A- ig 575916 147255 (77999/45760)

134-A- lh 575916 147246 (77969/45760)

T35-A-I 575904 147265 (78030 45800)

'35-A-1a 575895 147265 (78030/45830)

T35-A- b 575886 147265 (78030 45860)

T35-A-Ic 575913 147265 (78030 45770)

135 '135-A-Id I _d_ 575922/147265 (78030 45740)

T35-A-Ie 575904 147274 (78060 45800)

T35-A-1f 575904 147283 (7809045800)

T35-A-1g 575904 147256 (78000 45800)

135-A-lh 575904147247 (77970 45800)

146-A-1 575771 147084 (77438/46240)

146-A-la 575761 147084 (77438 46270)

1'46-A-lb 575752 147084 (77438 46300)

T46-A-I c 575780 147084 (77438 46210)

T46 T46-A-Id 575789; 147084 (77438/46180)

T46-A-le 575770 147093 (77468,46240)

146-A-I f 5757701 147102 (77498/46240)

T46-A-1g 575771 147075 (77408/46240)

T46-A-I h 575771 147066 (77378;46240)
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Table A3-l. Stage 2 Passive Soil-Vapor Sample Locations. (6 Pages)

Number Sample Location WSP West/WSP North (Hanford West/Hanford East)

TSI-A-1 576349/147134 (77597/44340)

TS1-A-la 576340/147134 (77597/44370)

TSI-A-Ib 576331/147134(77597/44400)

TS1-A-Ic 576359/147134 (77597/44310)

TSI TSI-A-ld 576368/147134 (77597/44280)

TSI-A-Ie 576349/147143 (77627/44340)

TS-A-lf 576349/147152 (77657/44340)

TSI-A-Ig 576349/147125 (77567/44340)

TSI-A-Ih 576349/147116 (77537/44340)

TS3-A-1 576374/147209 (77844/44260)

TS3-A-la 576364/147209 (77844/44290)

TS3-A-lb 576355/147209 (77844/44320)

TS3-A-lc 576383/147209 (77844/44230)

TS3 TS3-A-1d 576392/147209 (77844/44200)

TS3-A- I e 576374/147219 (77874/44260)

TS3-A-I f 576374/147228 (77904/44260)

TS3-A-1g 576374/147200 (77814/44260)

TS3-A-I h 576374/147191 (77784/44260)

TS6-A-1 576410/147258 (78002/44140)

TS6-A-1 a 576401/147258 (78002/44170)

TS6-A-lb 576392/147258 (78002/44200)

TS6-A- Ic 576419/147258 (78002/44110)

TS6 TS6-A- Id 576428/147258 (78002/44080)

TS6-A-Ie 576410/147267 (78032/44140)

TS6-A-lf 576410/147276 (78062/44140)

TS6-A-1g 576410/147248 (77972/44140)

1S6-A- I h 576410/147239 (77942/44140)

TS8-A-1 576435/147146 (77634/44060)

TS8-A-la 576426/147145 (77634/44090)

TS8-A-lb 576416/147145 (77634/44120)

TS8-A- Ic 576444/147146 (77634/44030)

TS8 TS8-A-1 d 576453/147146 (77634/44000)

TS8-A- Ic 576435/147155 (77664/44060)

TS8-A- I f 576435/147164 (77694/44060)

TS8-A-Ig 576435/147136 (77604/44060)

TS8-A-Ih 576435/147127 (77574/44060)
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Table A3-1. Stage 2 Passive Soil-Vapor Sample Locations. (6 Pages)

Number Sample Location WSP West/WSP North (Hanford West/Hanford East)

TS9-A-1 576447/147170 (77713/44020)
TS9-A-1a 576438/147170 (77713/44050)
TS9-A-l b 576429/147170 (77713/44080)
TS9-A- Ic 576456/147170 (77713/43990)

TS9 TS9-A- Id 576465/147 170 (77713/43960)

TS9-A-Ie 576447/147179 (77743/44020)

TS9-A- If 576447/147188 (77773/44020)

TS9-A-lg 576447/147160 (77683/44020)

TS9-A-Ih 576447/147151 (77653/44020)

218-W-3AE Burial Ground
T05-A-1 575788/146842 (76642/46186)

T05-A-1 a 575778/146842 (76642/46216)

T05-A-Ib 575769/146842 (76642/46246)

T05-A- I c 575797/146842 (76642/46 156)

105 1'05-A-ld 575806/146842 (76642/46126)

T05-A- e 575788/146851 (76672/46186)

T05-A-I f 575788/146860 (76702/46186)

T05-A-Ig 575788/146832 (76612/46186)

T05-A-lh 575788/146823 (76582/46186)

T08-A-1 575826/146924 (76911/46060)

T08-A-Ia 575817/146924 (7691 1/46090)
T08-A-lb 575807/146924 (7691 1/46120)
T08-A-Ic 575835/146924 (7691 146030)

T08 T08-A-Id 575844/146924 (7691 1/46000)
T08-A-I e 575826/146933 (76941/46060)

T08-A-lf 575826/146942 (76971/46060)

T08-A-Ig 575826/146915 (76881/46060)

T08-A-lh 575826/146905 (76851/46060)

TIO-A-I 575904/146839 (76631/45804)

TIO-A-1a 575895/146839 (76631/45834)

T10-A-lb 575886/146838 (76631/45864)

TIO-A-lc 575913/146839 (76631/45774)

T10 TbO-A-Id 575922/146839 (76631/45744)

TIO-A-le 575904/146848 (76661/45804)
TbO-A-If 575904/146857 (76691.45804)

T10-A-lg 575904/146829 (76601/45804)

TbO-A-lh 575904/146820 (76571/45804)
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Table A3- 1. Stage 2 Passive Soil-Vapor Sample Locations. (6 Pages)

Trench Sample Location WSP West/WSP North (Hanford West/Hanford East)Number

218-W-4B Burial Ground

T08-A-1 577449/147194 (77784/40732)

[08-A-1 a 577440/147194 (77784/40762)

T08-A-lb 577431/ 147194 (77784/40792)

T08-A- I c 577458/147194 (77784/40702)

T08 T08-A- I d 577467/147194 (77784/40672)

108-A- Ic 577449/147203 (77814/40732)

T08-A-if 577449 147212 (77844/40732)

T08-A-I1 577449:147185 (77754/40732)

T08-A- I h 577449/147175 (77724/40732)

218-fW-4t' Burial Ground

T58-A -1 578309/147247 (77953/37910)

T58-A-l a 578300/147247 (77953/37940)

T58-A-lb 578290/ 147247 (77953/37970)

T58-A-Ic 5783 18/147247 (77953/37880)

T58 158-A -I d 578327/147247 (77953/37850)

T58-A-I c 578309/147257 (77983 37910)

T58-A-If 578309/147266 (78013/37910)

T58-A-l g 578309/147238 (77923/37910)

T58-A- l h 578309/147229 (77893/37910)

218-W-5 Burial Ground

T22-A -1 5760 12/ 147477 (78724/45445)

T22-A- I a 576003 147477 (78724/45475)

122-A- I b 575994/147477 (78724/45505)

T22-A-Ic 576021/l47477 (78724/45415)

T22 T22-A-Id 576030 147477 (78724/45385)

T22-A-I e 576012 147486 (78754/45445)

T22-A- If 576012/147495 (78784/45445)

T22-A-ig 576012/147467 (78694/45445)

T22-A-lh 576012/147458 (78664/45445)

WS = Washington State P1ane.
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Figure A3-l. Stage 2 Passive Soil-Vapor Sample Locations in the 218-W-3A Burial Ground.
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Figure A3-2. Stage 2 Passive Soil-Vapor Sample Locations in the 218-W-3AE Burial Ground.
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Figure A3-3. Stage 2 Passive Soil-Vapor Sample Locations in the 218-W-4B Burial Ground.
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Figure A3-4. Stage 2 Passive Soil-Vapor Sample Locations in the 218-W-4C Burial Ground.

7 -J

299A

LEGEND
Trench Number Q Radioactive Waste

95Year Last Filled li Post-August 19, 1987 Mixed Waste
ISTrench in Service "il Retrievably Stored Waste

EiUnused Trench Area * Direct Push Borehole
Unused Waste Area -+ Passive Vapor Samples (9X, Stage 2)
Wells Available for
Sampling/Logging

-$ Decommissioned Wells Not to scate

Years of Operation: 1978 - 2005 SW2_FG070726 4_082108

A3-13



DOE/RL-2004-60 REV 0

Figure A3-5. Stage 2 Passive Soil-Vapor Sample Locations in the 218-W-5 Burial Ground.
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Table A3-2. Stage 3 Passive Soil-Vapor Sample Locations. (3 Pages)

Sampl WSP West/WSP North (H anford West/Hanford East)

218-E-5 and 218-E-5A Burial Grounds

1 573446/137028 (53949/44454)

2 573385/137033 (54151/44471)

3 573385/137022 (5415 1/44435)

4 573437/137046 (53978/44514)

5 573350/137064 (54264/44573)

6 573353/137049 (54254/44523)

7 573401/137092 (54096/44666)

8 573437/137094 (53978/44670)

9 573343/137085 (54286/44642)

10 573437/137076 (53978/44611)

11 573431/137085 (53998/4464 1)

12 573418/137 128 (54042/44784)

218-E-8 Burial Ground
1 575136/I37193 (48404/44981)

2 575419/137200 (47475/44999)

218-E-2A Burial Ground

573492/135990 (53809/41048)

218-E-1 Burial Ground
1 574706/135678 (49828/40014)

2 574749/135544 (49689/39573)

3 574742/135568 (49712/39652)

4 574738/135687 (49722/40041)

5 574779/135564 (49589/39638)
218-E-12A Burial Ground

_ 574952/136676 (49010/43287)

2 574952/136699 (49010/43361)

3 574863/136710 (49304/43399)

4 574840/136744 (49378/43510)

5 574814/136751 (49464/43535)

6 574989/136949 (48888/4418 1)

7 574836/1 36979 (49388/44281)

8 574836/136994 (49388/44330)

9 574026/136994 (52046/44338)

10 575026/137017 (48764/44406)

218-W-1 and 218-W-2 Burial Grounds

____566152/136048 (77892/41302)

2 566339/136053 (77277/41317)

3 566182/136263 (77792/42007)

4 566302/136300 (77398/42129)

566342/136345 (77267/42274)
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Table A3-2. Stage 3 Passive Soil-Vapor Sample Locations. (3 Pages)

LSocat WSP West/WSP North (Hanford West/Hanford East)

6 566172/135988 (77827/41105)

7 566260/135978 (77538/41071)

8 566275/136178 (77488/41727)

218-W-1A Burial Ground
567013/137088 (75057/44708)

2 564028/137088 (84852/44732)

3 567013/137100 (75057/44747)

4 567004/137124 (75087/44826)

5 567007/137136 (75077/44865)

6 567097/137157 (74781/44933)

7 567019/137166 (75037/44964)

8 567079/137190 (74840/45042)

9 5671 15/137181 (74722/45012)

10 567121/137214 (74702/45 120)

11 566989/137190 (75135/45043)

12 567001/37208 (75096/45 102)

13 567181/13721 1 (74505/45110)
218-W-2A Burial Ground

566261/136758 (77529/43632)

2 566328/136661 (77309/43311)

3 566428/136658 (76981/43302)

4 566411/136731 (77038/43540)

5 566461/136813 (76873/43811)

6 566393/136868 (77094/43992)

7 566348/136888 (77241/44058)

8 566301/136903 (77397/44107)
9 566533/136848 (76635/43925)

10 566303/136963 (77388/44304)

11 566545/136906 (76595/44113)

12 566508/136921 (76716/44163)

13 566456/136938 (76888/44221)

14 566418/136953 (77011/44270)

15 566376/136966 (77150/44312)

16 566328/136986 (77306/44378)

17 566578/136923 (76486/44171)

18 566583/136943 (76470/44236)

19 566653/136943 (76240/44236)
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Table A3-2. Stage 3 Passive Soil-Vapor Sample Locations. (3 Pages)

Sample WSP West/WSP North (Hanford West/Hanford East)
Location

218-W-3 Burial Ground

1 566112/136690 (78019/43408)

2 566103/136713 (78046/43484)

3 566118/136702 (77999/43447)

4 566179/136717 (77797/43496)

5 566154/136791 (77878/43740)

6 566134/136807 (77944/43792)

7 566196/136802 (77743/43777)

8 566214/136797 (7768 1/43759)

9 566214/136800 (77681/43769)

10 566308/136813 (77375/43813)
11 566235/136800 (77612/43769)

12 566235/136750 (77613/43606)

218-W-11 Burial Ground

566170/136328 (77829/42222)

566184/136330 (77785/42227)

3 566203/136328 (77721,/42222)

4 566248/136333 (77573/42236)
WSP = Washington State Plane.
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Figure A3-6. Stage 3 Passive Soil-Vapor Sample Locations in the 218-E-2A. 218-E-5. and
218-E-5A Burial Grounds.
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Figure A3-7. Stage 3 Passive Soil-Vapor Sample Locations in the 218-E-8 Burial Ground.
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Figure A3-8. Stage 3 Passive Soil-Vapor Sample Locations in the 218-E-1 Burial Ground.
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Figure A3-9. Stage 3 Passive Soil-Vapor Sample Locations in the 218-E-12A Burial Ground.
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Figure A3-10. Stage 3 Passive Soil-Vapor Sample Locations in the 218-W-1 and
218-W-2 Burial Grounds.
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Figure A3-1 I. Stage 3 Passive Soil-Vapor Sample Locations in the 218-W-IA Burial Ground.
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Figure A3-12. Stage 3 Passive Soil-Vapor Sample Locations in the 218-W-2A Burial Ground.
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Figure A3-13. Stage 3 Passive Soil-Vapor Sample Locations in the 218-W-3 Burial Ground.
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Figure A3-14. Stage 3 Passive Soil-Vapor Sample Locations in the 218-W-i1 Burial Ground.
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Table A3-3. Stage 4 Passive Soil-Vapor Sample Locations. (2 Pages)

Sample WSP West/WSP North (Hanford West/Hanford East)
Location

218-W-3 Burial Ground

1 566100/136673 (78056/43354)

2 566111/136673 (78022/43354)

3 566121/136673 (77990/43354)

4 566131/136673 (77957/43354)

5 566141/136673 (77923/43354)

6 566151/136673 (77889/43354)

7 566161/136673 (77857/43354)

8 566171/136673 (77825/43354)

9 566181/136673 (77790/43353)

10 566192/136673 (77756/43353)

11 566202/136673 (77721/43353)

12 5662 13/136673 (77687/43353)

13 566223/136673 (77653/43353)

14 566234/136673 (77618/43353)

15 566124/136694 (77977/43423)

16 566135/136694 (77943/43423)

17 566145/136694 (77908/43423)

18 566156/136694 (77874/43423)

19 566166/136694 (77842/43422)

20 566175/136694 (77810/43422)

21 566186/136694 (77775/43422)

22 566196/136694 (77741/43422)

23 566207/136694 (77706/43422)

24 566101/136737 (78053/43563)

25 56611 1/l36736 (78021/43561)

26 56612 1/136735 (77987/43558)

27 56613 1/136734 (77955/43553)

28 566142/136734 (77920/43553)

29 566153/136732 (77883/43548)

30 566162/136732 (77854/43547)

31 566172/136732 (778 19i43545)

32 566183/136731 (77785/43543)

33 566193/136730 (77750/43540)

34 566204 136729 (777 16/43537)
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Table A3-3. Stage 4 Passive Soil-Vapor Sample Locations. (2 Pages)

LSocatin WSP West/WSP North (Hanford West/Hanford East)

35 566214/136728 (77682/43533)

36 566224/136727 (77650/43529)

37 566235/136726 (77615/43528)

38 566244/136726 (77583/43525)

39 566099/136833 (78060/43878)

40 566109/136833 (78025/43878)

41 566120/136833 (77991/43878)

42 566129/136833 (77961/43878)

43 566141/136833 (77922/43878)

44 566150/136833 (77892/43878)

45 566160/136833 (77858/43878)

46 566170/136833 (77825/43878)

47 566181/136833 (77789/43878)

48 566190/136833 (77760/43878)

49 566202/136833 (77720/43877)

50 566213/136833 (77686/43877)

51 566223/136833 (77654/43877)

52 566233/136833 (77619/43877)

53 566243/136833 (77587/43877)

54 566255/ 136833 (77548/43877)

55 566114/136842 (78010/43908)

56 566238/136825 (77602/43850)
WSP = Washinpton State Plane.
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Figure A3-15. Stage 4 Passive Soil-Vapor Sample Locations in the 218-W-3 Burial Ground.
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A3.1.1.2 Surface Geophysical Surveys

The geophysical techniques used in previous investigations at the 200-SW-2 OU landfills in
2005 and 2006 were the GPR, EMI, and TMF methods. These methods were selected because
they are cost-effective and nonintrusive and have been successful in similar waste
characterization projects conducted at the Hanford Site. These same methods may be used for
the scope addressed in this SAP; however, other methods also may be considered for application.
Brief descriptions of the GPR, EMI, and TMF methods are provided in the following
subsections.

Landfills selected for surface geophysical investigations are listed in Table A3-4. This table also
lists number of trenches (if known), as well as total surface area of the landfill to be surveyed.
The total surface area may be reduced if no-walk or no-drive zones are present in these landfills
that would limit access by workers and survey equipment.

Table A3-4. Geophysical Survey Locations.

Landfill Length in m Width in m Number of Estimated Area in
(f) a (ft) a Trenches ha (ac) a

218-E-2 165(541) 134(441) b 0.20(0.51)

218-E-4 238 (780) 61(200) 1 1.38 (3.4)

218-E-9 130 (427) 30(100) 0.39 (0.96)

218-W-4A 320 (1,050) 267 (875) 30 7(18)

TSD Unit Landfill(s) TBD TBD TBD <4 (10)

Total 13.4 (33)
All dimensions are approximate.

bNo information is available to determine the number of trenches for these sites.
Up to 4 ha (10 ac) within a Bin I (TSD unit) landfill(s) will be investigated via surface geophysical surveys to verify

burial records. The exact location(s) of the geophysical investigations vill be determined through a focused investigation,
as described in Section 5.8.4.2.

TBD= to be determined.
TSD = treatment. storage. and/or disposal (unit),

A3.1.1.2.1 Frequency Domain Electromagnetic Induction

The Geonics EM31 Terrain Conductivity Meter3 is a frequency domain EMI instrument that is
designed to measure the apparent electrical conductivity of soil and to detect ferrous and
nonferrous metal objects to a depth of approximately 3 to 4 m (10 to 12 ft) (in ideal situations).
The EM31 consists of a transmitter coil and receiver coil at either end of a 4 m (12 ft) long
boom. The transmitter generates pulses of electromagnetic energy (the primary field) at regular
intervals, which are transmitted into the ground where they induce eddy currents in electrically
conductive material (soil and/or metal objects). The induced eddy currents generate their own

Geonics EM31 is a trademark of Geonics Limited, Mississauga, Ontario. Canada.
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electromagnetic field (the secondary field), which transmits back toward the instrument. The
receiver coil on the EM3 I measures and records the strength of the secondary field both in phase
and out of phase with the primary field transmitter. The in-phase component of the measurement
is most strongly influenced by the presence of metallic objects in the subsurface, while the
out-of-phase component is directly related to the electrical conductivity of the surrounding soil.

The normal mode of operation is to mark out regularly spaced data collection lines and then walk
down the lines with the instrument held at hip height, collecting data at regularly spaced
intervals. Both the in-phase and the out-of-phase (terrain conductivity) measurements are
collected and plotted for analysis. The instrument is most useful for locating large
concentrations of buried metallic objects and for detecting subtle shifts in background soil
properties. While the EM3 1 is capable of detecting drum size metallic objects to a depth of 3 to
4 m (10 to 12 ft) in ideal situations, the lateral resolution of the position of detected objects is on
the order of + /-1 m.

Conditions that limit the detection capability of the EM31 include high background soil
conductivities and proximity to cultural interference such as buildings and fences. High soil
conductivities have the effect of limiting the depth of investigation of the instrument, because
they significantly attenuate the propagation of the primary and secondary fields. This same
phenomenon limits GPR depth of investigation in areas of high soil conductivity. Large,
metallic surface features effectively can skew the results of the data. Sites with a significant
number of buried utilities also may generate data that are difficult to interpret.

A3.1.1.2.2 Total Magnetic Field/Vertical Gradient

A magnetometer measures the intensity of the earth's magnetic field. The presence of ferrous
material, manmade or natural, creates local variations in the strength of the earth's overall
magnetic field. These variations are proportional to several factors, including the mass of the
ferrous material and the distance between the ferrous material and the detector. The distance is
significant, because it changes the response by a factor of one over the distance cubed. The
primary measurement that will be taken is the TMF intensity. The TMF, as the name implies, is
a summation of all of the magnetic variables around the sensor. When the ferromagnetic sources
are close to the detector, large variations in the TMF can occur. Therefore. it often is difficult to
differentiate individual anomalies based on the TMF alone.

To improve the resolution of a magnetic survey, the magnetic gradient also can be measured.
This is accomplished by making two simultaneous TMF measurements at each data point, using
two sensors separated by a fixed vertical distance. The difference between the two
measurements is the vertical magnetic gradient (referred to in this document as the magnetic
gradient). The response to ferrous material falls off at a rate of one over the distance to the
fourth power. Because of this, the magnetic gradient measurement should help differentiate
individual anomalies and waste boundaries better than the TMF alone. Both the TMF and
gradient values typically are displayed on contour maps for analysis.

A3.1.1.2.3 Ground-Penetrating Radar

The GPR method uses a transducer to transmit electromagnetic energy into the ground.
tnterfaces in the ground., defined by contrasts in dielectric constants, magnetic susceptibility, and,
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to some extent, electrical conductivity, reflect the transmitted energy. The GPR method then
measures the travel time between transmitted pulses and the arrival of reflected energy. Buried
objects (such as pipes. barrels, foundations, wires) can cause all or a portion of the transmitted
energy to be reflected back toward a receiving antenna. Geologic features such as cross-bedding,
lateral and vertical changes in soil properties, and rock interfaces also can cause reflections of a
portion of the electromagnetic energy.

The velocity of the electromagnetic energy primarily is controlled by the dielectric constant and
magnetic susceptibility of the medium. For calculating depth, values of electromagnetic
velocities are determined by measurement, experience in an area, ties to known buried reflectors,
and knowledge of the subsurface medium.

The effective depth of investigation is a function of the transmitted power, receiver sensitivity,
frequency of the antenna, and attenuation of the transmitted energy from the geologic medium.
The maximum depth of investigation may vary significantly as a result of changing soil
conditions. High attenuation and., therefore, smaller penetration depths of the electromagnetic
energy typically occur where the soil conductivity is elevated and/or in areas with numerous
reflective interfaces. Depth of investigation also is affected by highly conductive material, such
as metal drums or pipes, which essentially reflects all of the energy. The method cannot "see"
directly below areas of highly reflective material, because all of the energy is reflected.

The reflected energy provides the means for mapping the subsurface features of interest, whether
synthetic or geologic.

A3.1.1.2.4 Survey Grid Parameters

Civil survey coordinates shown on the site drawings will be used to develop base grids at each
site. Base grids will be created on centers of a chosen distance throughout the individual sites.
The coordinates of the nodes will be supplied to RL's supporting contractor(s) civil survey

personnel, who will use Global Positioning System instrumentation to stake the grids in the field.
Personnel then will mark data collection lines at set intervals between the nodes.

The geophysical data plots will be presented in local grid coordinates. The local grids generally
are established by assigning., to the southwestern-most grid node. the arbitrary location of
North 100. East 100 (N 100/E100). Positions then can be measured from this position. In some
instances, the grids may be expanded after establishment and therefore may have coordinates less
than N 100 E100. The interpretation drawings for each site will show Washington State Plane
coordinates (in meters) for selected grid nodes, allowing a tie between them and the local
grid coordinates.

A3.1.1.2.5 Sampling Design for Surface Geophysical Surveys

Surface geophysical investigations will be performed as reconnaissance-type surveys that are
aimed at defining the following characteristics:

. Locations of landfill trench edges. ends, and centerlines

* Locations of buried waste or other significant features/anomalies
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. Presence and extent of voids within a given trench

. Definition of most likely waste container type (e.g.. wood, metal boxes, metal drums,
cardboard, waste item)

* Differentiation betwveen different types of waste containers in a given trench

. Depth of soil cover above waste items

. Depth to trench bottom (where possible).

The depth of investigation for the geophysical instruments used in this work is limited to
approximately 3 to 4 m (10 to 12 ft). Geophysical survey locations are indicated in Table A3-4.
Unless otherwise noted, the entire landfill will be surveyed using geophysical techniques.

A3.1.1.3 Investigation of Unused Portions of Landfills

Portions of three of the RCRA TSD unit landfills within the 200-SW-2 OU never have received
buried waste. Annexes of the 218-W-4(' and 21 8-E- 10 Burial Grounds, as well as unused
portions of the 21 8-E- I 2B Burial Ground. were intended to be used for future disposal of waste;
however, no waste disposals are known to have taken place in these areas. In addition, the
218-W-6 Burial Ground is not known to have received waste.

Visual inspection and surface geophysical surveys of unused portions and annexes of landfills
will be performed, coupled with review of aerial photographs, to locate disturbed soil wvithin
these areas that may indicate the presence of buried waste. Other historical information also may
be reviewed to determine if waste has been buried at these sites.

After field surveys are completed. these areas of unused landfills will be administratively
reclassified in the Wasie Information Data Svstemn database. Those steps required to reclassify
these areas are described in Chapter 5.0 of the R1/FS work plan.

A3.1.2 Intrusive Data Collection Techniques

Intrusive characterization techniques to be used during Phase I-B consist of geophysical logging
of existing monitoring wells, direct-pushes within the boundaries of the landfills, and remote
camera and radiological surveys of potentially unused caissons. These techniques can provide
data on radionuclides, physical parameters, chemicals, and other characteristics that add to the
understanding of the nature and extent of contamination. The following subsections describe the
techniques to be used in Phase I-B.

A3.1.2.1 Downhole Geophysical Logging

Logging data from existing monitoring wells listed in SGW-32755, Wells Near the
200-SW-2 Operable Unit Land/ills, will be reviewed and used in conjunction with new data from
direct-push boreholes (moisture distribution, soil stratigraphy, absence or presence of radioactive
contaminants) to refine the conceptual site models. Infonnation regarding soil moisture content
with depth, site stratigraphy, and the presence of radionuclides or other contaminants is of
particular interest in support of efforts to determine the nature and extent of contamination.
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Phase I-B will provide preliminary information and support site investigation scoping for
subsequent intrusive phases focused on determining the nature and extent of contamination. At
least one upgradient and one downgradient monitoring well will be logged with a high-resolution
gross/spectral gamma ray logging system to provide continuous vertical logs of gamma-emitting
radionuclides. They also will be logged with a passive neutron logging system to identify
alpha-emitting radionuclides and with an active neutron (moisture) logging system to identify
moisture changes (additional wells may be logged depending on the results from the upgradient
and downgradient wells). The wells will be logged the entire depth of the vadose zone to
groundwater or the bottom of the well, if the bottom of the well does not extend to groundwater.
The gross/spectral gamma logging of existing wells in the vicinity of a landfill can be a
cost-effective method of providing data on the vertical and lateral distribution of
gamma-emitting radionuclides at or near the logged area. The radius of influence for planned
logging tools is roughly I m (3 ft) from the well. The gross/spectral gamma logging system uses
instrumentation to identify and quantify gamma-emitting radionuclides in wells as a function of
depth. In the event that no gamma-emitting radionuclides are detected during gross gamma
logging, spectral gamma logging will not be performed.

The gross/spectral gamma logging system uses laboratory-grade high-purity germanium
detectors or sodium iodide detectors to collect gamma energy spectra at discrete depth
increments. Radionuclide identification and assay are based on characteristic gamma emissions
associated with decay. At each depth increment, the gamma energy spectrum is analyzed to
detect peaks, and to determine net count rate, counting error, and minimum detectable activity
for each peak. The energy resolution capability of the detector varies between approximately
2 and 4 keV, depending on energy level and background activity. Net counts from individual
gamma energy peaks are processed with the detector calibration function, dead time correction,
casing correction, and water correction to determine the bulk concentration, analytical error, and
minimum detectable level. All quantities are reported in picocuries per gram. For selected
radionuclides., specific regions of interest can be "forced" to determine the minimum detectable
activity even when no peak is detected. Thus, the minimum detectable activity and analytical
error are calculated on a point-by-point basis and shown on the log plot. The minimum
detectable activity depends on the intensity (yield) of the characteristic gamma ray, detector
efficiency, casing thickness., and background activity level.

A logging system is defined as a unique combination of downhole sonde (detector) and logging
system (cable, winch, power supply, control system, and data acquisition system). The
gross spectral gamma logging system and the active neutron (moisture) logging system are
calibrated on an annual basis, or after any significant repairs or modifications to either the sonde
or the logging system. Calibration measurements are made at the Hanford Calibration Facility.
located near the Hanford Meteorological Station. just east of the Hanford Site 200 West Area.
Each calibration is documented with a calibration certificate.

The active neutron (moisture) logging system, which measures moisture. employs a weak
americium beryllium neutron source and neutron detector to provide a direct reading of hydrogen
atom distribution in the soil surrounding the borehole. This detector will be used to measure
continuous vertical moisture in the vadose zone. The gross./spectral gamma logs will be used to
aid in determining the vertical distribution of radionuclides in the vadose zone beneath the
landfills and to aid in geological interpretation of subsurface stratigraphy.
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The gross/spectral gamma logging equipment calibration is conducted annually, and the data
acquired during the calibrations are used to derive factors that convert measured peak area count
rate to radionuclide concentrations in picocuries per gram. Corrections are applied to the data to
compensate for the gamma ray attenuation by the casing.

A3.1.2.1.1 Sampling Design for Geophysical Logging of Existing Wells

Table A3-5 lists wells within 50 m (164 ft) of the 25 landfills in the scope of this SAP that are
currently available for logging. Following review of existing logging data and determination of
applicability and utility in determining site stratigraphy, soil moisture content, and presence of
contamination, the logging techniques listed in the section above will be used to log at least one
upgradient and one downgradient well if no information exists.

Geophysical logging data will be collected in HEIS; a summary report also will be prepared by
the logging contractor to document the logging activity and results. The logging summary
reports will be documented in the field summary report so they can be referenced in the RI report
and other documents as necessary.

Wells within 50 m (164 ft) of a given landfill are of interest because (I) wells, as structures, can
influence the vertical migration of contaminants within the vadose zone if not properly sealed,
(2) historic well characterization and monitoring data may offer insight to potential past
migration of contaminants from landfills, and (3) existing well structures and/or monitoring
programs may represent cost-effective opportunities to gather data relevant to the RI/FS process.

As indicated in Section 4.2 of the RI/FS work plan, the primary purpose for investigating
existing wells is to use existing data or collect a limited amount of new data (at least one
upgradient and one downgradient well where data do not currently exist and wells are close
enough to be meaningful) to help understand site stratigraphy, soil moisture content, and possible
presence or absence of mobile radionuclides. This is being done in an "opportunistic" fashion
using existing wells and information. Information collected from existing wells will be used to
help focus future-phase intrusive activities and refine conceptual site models.

At nine of the twenty-five 200-SW-2 OU landfills listed in Table I of SGW-32755, no wells
exist within 50 m (164 ft) of the landfills. While other wells exist beyond 50 m (164 ft), they
may not provide meaning information with respect to site-specific conditions at the landfills and
could be influenced by other adjacent waste disposal sites (e.g., cribs, ponds, ditches, tank
farms). All but one of the nine landfills without wells within 50 m (164 ft) are in the 200 East
Area where the site stratigraphy is expected to be relatively uniform. Information regarding soil
moisture content and presence/absence of contamination from wells greater than 50 m (164 ft)
from landfills could be affected by other adjacent waste disposal sites and need to be assessed on
a case-by-case basis.
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Table A3-5. Existing Wells Available for Logging. (4 Pages)

Date Last Drill WSP Northing WSP Easting Landfill within 50 m
Well Name Well Purpose Sampled Drill Date Depth Coordinate Coordinate (164 ft)Sampled(ft)

B2485 Unclassified Unknown 30-Apr-96 99 136501.929 574431.043 216-C-9

B2484 Unclassified Unknown 30-Apr-96 99 136495.588 574393.288 218-C-9

B2486 Unclassified Unknown 30-Apr-96 102 136504.880 574393.488 218-C-9

B2487 Unclassified Unknown 30-Apr-96 104 136492.918 574430.167 218-C-9

299-E28-26 Groundwater 22-Dec-06 6-Nov-87 329 137024.016 572941.553 218-E-10

299-E28-27 Groundwater 22-Dec-06 29-Sep-87 302 137070.063 573226.784 218-E-10

299-F28-28 Groundwater 18-Jan-07 17-Apr-90 296 137108.259 572804.351 218-E-10

299-F32-10 Groundwater 19-Dec-06 15-Apr-92 246 137741.690 572951.130 218-E-10

299-f32-2 Groundwater 19-Dec-06 30-Sep-87 289 137467.509 572648.020 218-E-10

299-E32-3 Groundwater 10-Jan-07 30-Sep-87 304 137383.996 572600.614 218-E-10

299-E32-4 Groundwater 3-Jan-07 30-Sep-87 311 137187.218 572603.743 218-E-10

299-E32-5 Groundwater 19-Dec-06 9-Nov-89 294 137285.125 572599.697 218-E-10

299-F32-6 Groundwater 19-Dec-06 1-Aug-91 279 137515.100 572600.400 218-E-10

299-F32-7 Groundwater 3-Jan-07 26-Jul-91 274 137647.050 572600.380 218-E-10

299-1E32-8 Groundwater I 0-Jan-07 I 0-Jun-91 257 137741.470 572663.390 218-E- 10

299-E32-9 Groundwater 4-Jan-07 12-Jul-91 255 137741.690 572795.110 218-E-10

299-F33-10 Groundwater 12-May-03 30-Apr-55 290 137258.189 573255.504 218-E-10

299-E33-28 Groundwater I 0-Jan-07 15-Oct-87 278 137375.019 573226.365 218-E-I10

299-E33-29 Groundwater 10-Jan-07 30-Sep-87 291 137231.193 573227.858 218-E-10

299-E33-30 Groundwater 21-Dec-06 30-Sep-87 280 137467.779 572923.796 218-F-10

299-E33-34 Groundwater 21 -Dec-06 23-Apr-90 240 137740.427 573104.458 218-E-I10

299-E33-35 Groundwater 21-Dec-06 17-Apr-90 250 137605.098 573220.798 218-F-10

299-E27-109 Vadose Unknown 30-Apr-75 100 136612.062 575124.874 218-E-12A

299-F27-124 Vadose Unknown 31-Mar-77 60 136635.100 575108.300 218-E-12A

299-F27-15 Groundwater 22-Dec-06 3-Oct-89 263 136630.359 575095.256 218-E-12A

299-127-10 Groundwater 18-Jan-07 19-Aug-87 240 137052.481 575100.298 218-E-12B

0
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Table A3-5. Existing Wells Available for Logging. (4 Pages)

Date Last Drill WSP Northing WSP Easting Landfill within 50 m
Well Name Well Purpose Sampled Drill Date Depth Coordinate Coordinate (164 ft)

(ft)

299-E27-1 I Groundwater 30-Oct-06 18-Oct-89 265 137062.736 574652.930 218-E-12B

299-E27-17 Groundwater 1-Nov-06 1 1-Nov-91 246 137122.010 574547.310 218-E-12B

299-E27-8 Groundwater 1-Nov-06 30-Sep-87 257 137044.178 574759.080 218-E-12B

299-E27-9 Groundwater 1-Nov-06 31-Aug-87 245 137040.904 574917.649 218-E-12B

299-E34-10 Groundwater 7-Nov-06 29-Oct-91 249 137224.570 574284.400 218-E-12B

299-E34-12 Groundwater 1-Nov-06 15-Apr-92 248 137168.544 574411.004 218-E-12B

299-E34-2 Groundwater 7-Nov-06 30-Sep-87 242 137220.694 574634.810 218-E-12B

299-E34-5 Groundwater 11-Apr-05 15-Aug-87 192 137743.332 574643.809 218-E-12B

299-E34-7 Groundwater 11-Aug-05 17-Oct-89 206 137357.745 575274.184 218-E-12B

299-E34-8 Groundwater 1-Nov-06 20-Apr-90 260 137249.622 574206.438 218-E-12B

299-E34-9 Groundwater 7-Nov-06 5-Nov-91 235 137429.820 574186.020 218-E-12B

299-E35-51 Vadose Unknown N/A #N/A 137069.300 575088.700 218-E-12B

299-W 11-18 Groundwater 17-Aug-06 1-Mar-67 300 137161.484 567181.916 218-W-IA

299-WI 1-31 Groundwater 17-Feb-99 25-Feb-92 267 137235.280 567221.580 218-W-IA, 218-W-6

299-W6-4 Groundwater 24-Feb-00 26-Nov-91 258 137290.490 567132.250 218-W- IA, 218-W-6

299-W 15-49 Groundwater 28-Nov-06 1-Nov-04 435 135972.910 566307.200 218-W-2, 218-W-4B

299-W10-179 Vadose Unknown 31-Aug-78 23 136999.124 566242.787 218-W-2A, 218-W-3A

299-W 10-19 Groundwater 6-Sep-05 24-Jul-92 238 137037.140 566346.190 218-W-2A, 218-W-3A

299-WIO-21 Groundwater 19-Sep-05 27-Aug-93 232 137154.721 566583.991 218-W-2A, 218-W-3AE

299-W 10-20 Groundwater 16-Mar-06 18-Nov-93 251 136866.607 566249.695 218-W-3, 218-W-3A, 218-W-2A

299-W7-11 Groundwater 22-Jan-02 24-May-91 235 137636.000 566186.200 218-W-3A

299-W7-2 Groundwater 19-Nov-97 30-Sep-87 236 137638.502 566302.803 218-W-3A

299-W7-3 Groundwater 26-Oct-06 23-Nov-87 477 137638.641 566292.031 218-W-3A

299-WI0-31 Groundwater 3-Oct-06 20-Apr-06 279 136968.340 566266.440 218-W-3A, 218-W-2A

299-W10-29 Groundwater 3-Oct-06 1-Mar-06 287 136828.740 566082.980 218-W-3A, 218-W-3, 218-W-5

299-W7-4 Groundwater 26-Oct-06 19-Nov-87 235 137308.243 566408.771 218-W-3A, 218-W-3AE
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Table A3-5. Existing Wells Available for Logging. (4 Pages)

Date Last Drill WSP Northing WSP Easting Landfill within 50 mWell Name Well Purpose (rill Date Depth Coordinate Coordinate (164 ft)Sampled(ft)

299-W7-12 GrOUndwater 23-Sep-05 28-May-91 245 137636.300 566040.800 218-W-3A, 218-W-5

299-W7-5 Groundwater 17-Mar-05 19-Nov-87 229 137635.688 566476.026 218-W-3AE

299-W7-6 Groundwater 29-Jan-03 2-Nov-87 243 137636.314 566658.078 218-W-3AE

299-W7-7 Groundwater 9-Sep-03 27-Nov-89 231 137636.075 566566.749 218-W-3AF

299-W 15-2 Groundwater 23-Aug-06 12-Aug-54 261 136336.237 566093.762 218-W-4A

299-WI15-224 Groundwater 22-Jan-07 8-Feb-06 274 135926.080 566307.890 218-W-4B

299-W15-207 Vadose Unknown 31-Aug-78 27 135874.550 566200.578 218-W-4B

299-W15-83 Groundwater 22-Jan-07 9-Aug-05 278 135826.240 566304.520 218-W-4B

299-W15-15 Groundwater 22-Jan-07 2-Sep-87 255 135751.493 566088.805 218-W-4B, 218-W-4C

299-W 15-30 Groundwater 3 1-Jan-07 5-May-95 268 135748.936 566304.617 21 8-W-4B, 218-W-4C

244-W15-1 Soil Tube 30-Mar-04 4-Nov-02 35 135662.527 566252.657 218-W-4C

244-W 15-2 Soil Tube 30-Mar-04 4-Nov-02 10 135662.527 566252.200 218-W-4C

244-W15-3 Soil Tube 3-Jun-04 4-Nov-02 32 135674.346 566305.250 218-W-4C

299-W15-14 Groundwater 27-Sep-05 15-Dec-76 581 135648.274 566093.439 218-W-4C

299-W15-152 Groundwater 29-Jan-07 15-Sep-05 358 135550.000 566309.400 218-W-4C

299-W15-16 Groundwater 29-Sep-05 10-Sep-87 244 135733.625 566307.006 218-W-4C

299-W I5-17 Groundwater 31 -Jan-07 28-Oct-87 450 135718.958 566306.891 218-W-4C

299-W 15-94 Groundwater 29-Jan-07 19-Sep-05 278 135640.340 566307.580 218-W-4C

299-W18-157 Soil Tube 30-Aug-06 31-Aug-76 110 135368.180 566357.809 218-W-4C

299-W 18-21 Groundwater 22-Jan-07 29-Jul-87 227 134978.692 566097.700 218-W-4C

299-W18-22 Groundwater 26-Jan-07 25-Sep-87 455 134990.157 566088.632 218-W-4C

299-W18-23 Groundwater 22-Aug-06 1-Jul-87 255 135342.438 566084.533 218-W-4C

299-W18-24 Groundwater 18-Feb-03 10-Aug-87 240 135346.316 566370.843 218-W-4C

299-W18-247 Soil Tube 30-Jan-07 6-May-92 227 135231.658 566503.137 218-W-4C

299-W18-27 Groundwater 15-Jan-03 7-May-91 239 135226.541 566090.189 218-W-4C

299-W18-28 Groundwater 14-Jul-98 9-May-91 230 135106.788 566092.569 218-W-4C

m
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Table A3-5. Existing Wells Available for Logging. (4 Pages)

DateLastDrill
Well Name Well Purpose Drill Date Depth WSP Northing WSP Easting Landfill within 50 m

Sampled (ft) Coordinate Coordinate (164 ft)

299-WI8-3 Groundwater I7-Dec-90 15-Jan-59 450 135529.497 566212.102 218-W-4C

299-W 18-32 Giroundwater 20-Jan-99 29-Jul-92 225 134975.641 566515.584 218-W-4C

CPT-10 Soil 'rube 19-Dec-06 N!A 107 135334.000 566354.000 218-W-4C

CPT-34 Soil Tube 26-Sep-06 14-May-96 86 135288.030 566375.560 218-W-4C

299-W10-13 Groundwater 12-Mar-02 25-Sep-87 250 136606.806 566027.407 218-W-5

299-W 10-14 Groundwater 3-Oct-06 18-Nov-87 462 136608.895 566017.194 2 18-W-5

299-W7-1 Groundwater 9-Sep-03 30-Jul-87 245 137647.125 565932.047 218-W-5

299-W7-9 Groundwater 29-Jan-03 II -Apr-90 252 137646.402 565844.438 218-W-5

299-W8-I Groundwater 17-Nov-06 23-Jul-87 271 137646.639 565749.422 218-W-5

299-W9-1 Giroundwater 4-Apr-00 22-Oct-87 295 137023.769 565657.655 218-W-5

299-WI 0-30 Groundwater 3-Oct-06 14-Mar-06 283 136739.330 566082.780 21 8-W-5. 21 8-W-3

299-W6-1 Groundwater 6-JLun-97 7-Aug-57 476 137510.135 567214.128 218-W-6

299-W6-10 Groundwater 1-Sep-05 13-Feb-92 278 137453.050 567413.340 218-W-6

299-W6-1 I Groundwater 10-Apr-06 2 1 -Mav-92 280 137634.825 567162.516 218-W-6

299-W6-12 (roundwater 10-Apr-06 14-Apr-92 259 137635.159 566915.534 218-W-6

299-W6-6 Groundwater 10-Apr-06 24-Oct-91 472 137638.720 567318.740 218-W-6

299-W6-7 Groundwater 4-Feb-03 17-Jul-91 276 137638.800 567311.300 218-W-6

299-W6-3 Groundwater 17-Jul-02 15-Oct-91 441 137299.130 567118. 180 218-W-6, 218-W- I A

299-W6-9 Groundwater 18-Aug-00 22-Feb-92 253 137363.120 567031.610 218-W-6, 218-W-IA

299-W7-10 Groundwater 18-A pr-00 17-Apr-90 244 137457.533 566858.212 218-W-6, 218-W-3AE

299-W7-8 Groundwater 13-Mar-02 13-Dec-89 241 137636.665 566761.393 218-W-6, 218-W-3AI
N A - not applicable.
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A3.1.2.2 Direct-Push Technology and Logging

Direct-push technologies (DPT) use a pushing method, such as a diesel hammer, hydraulic
hammer, cone penetrometer, or Geoprobe,4 to penetrate the vadose zone to obtain downhole
geophysical data (e.g.. small-diameter gross/spectral gamma, active neutron [moisture]). These
methods generally are limited in the depth of penetration and in sample volume as compared to
borehole drilling; they generally are less expensive than drilling, however. In general, these
methods do not generate drill cuttings, thereby minimizing personnel exposure to contamination
and minimizing the volume of investigation derived waste.

Direct-push holes will be installed between waste trenches to obtain gross/spectral gamma.
active neutron (moisture), and passive neutron logs as discussed in the following section.
Direct-push boreholes are decommissioned in the same manner as standard boreholes, in
accordance with appropriate state regulations. Maximum depth for these techniques is near 33 m
(100 ft), based on experience at the Hanford Site, although deeper pushes have been achieved in
200 East Area where the soils contain more sand and less rocks and gravel.

A3.1.2.2.1 Sampling Design for Direct-Push Technologies

The DPT will be used in the centers of each of the 24 landfills (no direct-pushes will be
performed in the 218-W-6 Burial Ground). The pushes will be located at the coordinates listed
in Table A3-6. Pushes will be placed in areas between trenches, so that the buried waste is not
penetrated. Logging, as described in Section A3.l.2.1. will be performed within these pushes.

Table A3-6. Direct-Push Locations. (2 Pages)

Landfill WSP Northing Coordinate WSP Easting Coordinate

Landfill Centroids

218-C-9 136474.3 574615.3

218-E-I 135574.9 574754.7

218-E-2 137077.9 573510.5

218-E-2A 136991.1 573545.s

218-1-4 136890.7 573497j)

218-E-5 137079.6 573417.1

218 -- 5A 137087.6 573355,9

218--8 137224.7 575 115.4

218-E-9 137078.2 573584.2

218 -E10 137267.6 572944.8

218-F-12A 136814.3 574935.1

137197,1 574926.5

Geoprobe is a registered trademark of Kejr. Inc.. Salina, Kansas
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Table A3-6. Direct-Push Locations. (2 Pages)

Landfill WSP Northing Coordinate WSP Easting Coordinate

218-W-1 136221.5 566205.1

218-W-l 136318.6 566204.9

218-W-IA 137184.3 567059.8

218-W-2 136062.0 566205.5

218-W-2A 136907.2 566437.5

218-W-3 136746.3 566161.0

218-W-3A 137272.9 566228.4

218-W-3AE 137391.3 566616.5

218-W-4A 136490.9 566227.8

218-W-4B 135880.5 566190.6

218-W-4C 135352.5 566200.4

218-W-5 137164.6 565869.7

Additional Pushes Based on Areas of Rapid Snowinelt Event (1979-1980)

218-W-3A 137513.7 566236.3

218-W-3A 137393.3 566236.6

218-W-3A 137200.4 566237.2

218-W-3A 137127.9 566237.3

218-W-3A 136953.0 566179.2

218-W-4B 135926.3 566190.5

218-W-4B 135834.6 566190.7

218-W-4C 135656.2 566191.3

218-W-4C 135526.0 566142.3

218-W-4C 135230.8 566212.9

218-W-4C 135109.1 566213.2

218-E-12B 137065.3 574774.7

218-E-12B 137195.8 575011.8

218-E-12B 137198.3 574841.2

WSP =Washington State Plane.

Before performing direct-pushes, TMF, GPR, and/or EMI surveys, as well as radiological
surveys, will be performed. The use of surface geophysics and radiological surveys before
installing a direct-push borehole is necessary from a worker safety standpoint, to ensure that the
direct-push borehole will be between the burial trenches, and not directly through the waste.
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In addition to the center pushes, additional pushes will be performed in those landfills that have
experienced historical abnormal events, such as rapid snowmelt or infiltration of water, that
could have provided a mechanism to cause contaminant migration. The coordinates for these
pushes are listed in Table A3-5. The locations of the additional direct-push boreholes also are
shown graphically in Figures A3-16 through A3-19. Logging, as described in Section A3.1.2.1,
will be performed within these pushes.

Direct-pushes will be driven to a maximum depth of 33 m (100 ft), or to refusal. The vertical
direct-pushes described above will be used to assess the stratigraphy under the landfills and
radiological conditions at those locations. In addition, moisture content with depth with the
active neutron moisture probe will be determined.

Logging data will be collected in HEIS; a summary report also will be prepared by the logging
contractor to document the logging activity and results. The logging summary reports will be
documented in the field summary report so they can be referenced in the RI report and other
documents as necessary.

A3.1.3 Investigation of Potentially Unused Caissons

The following sections describe the intrusive characterization techniques that will be used to
investigate caissons that are potentially unused. This investigation will detennine if the suspect
caissons contain waste, or are in fact empty, as indicated by historical information.

A3.1.3.1 Radiological Surveys

Radiological screening of caisson interiors will be conducted by the radiological control
technician or other qualified personnel for evidence of radioactive contamination.
A pre-investigation background radiological survey will be performed around the caissons to
document the background radiological conditions in the area. Surveys of the caisson interiors
will be conducted using standard Hanford Site radiological survey equipment including
Geiger-Muller 5 counters and/or sodium iodide detectors for beta-gamma-emitting radionuclides
and portable alpha monitors for alpha-emitting radionuclides. Results of the radiological surveys
will be documented on a Radiological Survey Report for each caisson investigated.

Caissons to be investigated include those caissons in the 218-W-4A and 218-W-4B Burial
Grounds that are believed to be empty/unused according to available historical documentation.
These include the 218-W-4A-C4, 218-W-4A-C6, 218-W-4A-C7, and 218-W-4A-C8 Caissons.

A3.1.3.2 Remote Camera Inspections

Remote camera inspections using a fiber optic camera or an equivalent will be performed in
conjunction with the radiological surveys described above to investigate those caissons that are
believed to be unused based on historical documentation.

Geiger-Mller (radiation counter) is not a trademark.
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Figure A3-16. Locations of Direct-Push Boreholes in the 218-W-3A Burial Ground.
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Figure A3-17. Locations of Direct-Push Boreholes in the 218-W-4B Burial Ground.
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Figure A3-18. Locations of Direct-Push Boreholes in the 218-W-4C Burial Ground.
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Figure A3-19. Locations of Direct-Push Boreholes in the 218-E-12B Burial Ground.
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A4.0 HEALTH AND SAFETY PLAN

All field operations will be performed in accordance with RL's supporting contractor(s) health
and safety requirements outlined in a site-specific health and safety plan. In addition, a work
control package will be prepared that will further control site operations. This work package will
include an activity hazard analysis, and will reference applicable radiological control
requirements.

The sampling processes and associated activities will take into consideration exposure reduction
and contamination control techniques that will minimize radiation exposure to the sampling
team, as required by minimum requirements established by 10 CFR 835, and provide the basis
for consistent and uniform implementation of radiological control requirements.
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A5.0 INVESTIGATION-DERIVED WASTE

With the exception of the direct-pushes, all of the proposed characterization techniques for
Phase I-B are minimally invasive and not expected to generate waste. Because the direct-pushes
do not involve bringing material to the surface, as is the case with conventional drilling
techniques, only small quantities of contaminated soil are expected to be generated as part of
Phase I-B activities. However, there is the potential for the direct-push rod to become
contaminated because of use. This would require decontamination or disposal. In addition,
miscellaneous solid waste may be generated from the direct-pushes. This includes gloves, wipes
and potentially small quantities of soil, as previously mentioned. In these cases, the waste would
be managed in conjunction with an approved waste control plan.

Because offisite laboratories to be used for sample analysis of the passive soil-vapor samplers are
licensed to manage and dispose of used sample media, returns from offsite laboratories are
not expected.
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APPENDIX B

SUMMARY DESCRIPTIONS AND FIGURES OF WASTE SITES IN THE
200-SW-1 AND 200-SW-2 NONRADIOACTIVE AND RADIOACTIVE

LANDFILLS GROUP OPERABLE UNITS

B-i



DOE/RL-2004-60 REV 0

This page intentionally left blank.

B-i



DOE/RL-2004-60 REV 0

FIGURES

Figure B-1. Nonradioactive Dangerous Waste Landfill and Solid Waste Landfill
(600 C en tral L and fill)............................................................................................ B -2

Figure B-2. 218-C-9 Burial Ground........................................................................................... B-3

Figure B-3. 218-E-1 Burial Ground........................................................................................... B-4

Figure B-4. 218-E-2, -2A, -4, -5, -5A, and -9 Burial Grounds.................................... B-5

Figure B-5. 218-F-10 Burial Ground....................................................................................... B-6

Figure B-6. 218-E-12A Burial Ground................................................................................... B-7

Figure B-7. 218-E-12B and 218-E-8 Burial Grounds................................................................ B-8

Figure B-8. 218-W -I Burial Ground. ........................................................................................ B-9

Figure B-9. 218-W -IA Burial Ground..................................................................................... B-10

Figure B-10. 218-W -2 Burial Ground. ................................................................................ B-1 I

Figure B-1l. 218-W -2A Burial Ground................................................................................... B-12

Figure B-12. 218-W -3 Burial Ground. ..................................... ........................................ B-13

Figure B-13. 218-W -3A Burial Ground.................................................................................. B-14

Figure B-14. 218-W -3AE Burial Ground. ............................................................................ B-15

Figure B-15. 218-W -4A Burial Ground................................................................................... B-16

Figure B-16. 218-W -4B Burial Ground............................................................................... B-17

Figure B-17. 218-W -4C Burial Ground............................................................................... B-18

Figure B-18. 218-W -5 Burial Ground. .................................................................................... B-19

Figure B- 19. 218-W -6 Burial Ground. .................................................................................... B-20

Figure B-20. 218-W -1 I Burial Ground. .................................................................................. B-21

TABLES

Table B-l. Summary of Information for Waste Sites Co-Located with or Near 200-SW-2
O perable U nit L andfills......................................................................................... B -22

Table B-2. Summary of Information for 200-SW-I and 200-SW-2 Operable Unit
L an d fills...................................................................................................... . . . . B -2 8

B-iii



DOE/RL-2004-60 REV 0

This page intentionally left blank.

B-iv



DOE/RL-2004-60 REV 0

APPENDIX B

SUMMARY DESCRIPTIONS AND FIGURES OF WASTE SITES IN THE

200-SW-1 AND 200-SW-2 NONRADIOACTIVE AND RADIOACTIVE
LANDFILLS GROUP OPERABLE UNITS

This appendix contains figures depicting the 27 landfills in the 200-SW-I and 200-SW-2

Operable Units (OU). In addition, summary descriptions of each of the landfills are provided in

table format. The following paragraphs provide additional detail of the figures and tables that

follow.

Figure B-i depicts the Nonradioactive Dangerous Waste Landfill and Solid Waste Landfill in the

200-SW-1 OU. Figures B-2 through B-20 depict the 25 landfills in the scope of the

200-SW-2 OU remedial investigation/feasibility study work plan.

Table B- 1 contains descriptions for 15 waste sites that are co-located within, or are close to, the

twenty-five 200-SW-2 OU landfills that were considered in the Phase I-B data quality objectives

process for this remedial investigation/feasibility study work plan. Contamination potentially

remaining from these sites may be located within in-scope landfills. It should be noted that 13 of

the 15 waste sites are classified in the Waste Infrmation Data System database as "consolidated"

within 200-SW-2 OU landfills and will be remediated with the landfills. The two remaining

waste sites are classified as "rejected" in the Waste Information Data Svstem database and do not

require any further remediation.

Table B-2 contains descriptions of the 25 landfills within the 200-SW-2 Radioactive Landfills

Group OU that were considered during the data quality objectives process, as well as the

600 Area landfills (Nonradioactive Dangerous Waste Landfill and Solid Waste Landfill [aka

600 Central Landfill]).

The information given in the tables is as follows:

. Site Code: Identifying code assigned to the waste site by the Waste information Data

System database

. OU: Operable unit in which the site resides

. Site Name: Name(s), and aliases if any, by which the site is known

. Location: General description of where the site is located relative to better-known

Hanford Site landmarks

. Dates of Operation: Dates the site actively received waste

. Source Facility: Facility generating the waste

. Contaminant Inventory/Volume Released: Amount and type of waste inventory

. Depth: Maximum depth and/or height of waste site

. Waste Site Dimensions: Area of waste site in terms of length and width

. General Description: Description of the waste site, what it contains, whether waste is

on the surface or buried, whether any special structures exist, and whether any special

history or stabilization notes or other pertinent information exists.
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Figure B-1. Nonradioactive Dangerous Waste Landfill and Solid Waste Landfill
(600 Central Landfill).
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Figure B-2. 218-C-9 Burial Ground.
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Figure B-3. 218-E-I Burial Ground.

(No wells within 50 n.)
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Figure B-4. 218-E-2, -2A, -4, -5, -5A, and -9 Burial Grounds.
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Figure B-5. 218-E-10 Burial Ground.
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Figure B-6. 218-E-12A Burial Ground.

299-E27-154

(15

2524)23)222120)19 1817141312 3 1 2 5
16 -81011

SWC FG307,M04 16_07'710

LEGEND
Trench Number

L Unused Waste Area

L Radioactive Waste
Wells Available for Sampling/Logging

- Decommissioned Wells Not to SCa!

Years of Operation: 1953 - 1967

B-7



DOE/RL-2004-60 REV 0

Figure B-7. 218-E-12B and 218-E-8 Burial Grounds.
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Figure B-8. 2118-W- I Burial Ground.

(No wells within 50 in.)

(2) (2A)
(4) 4 A)

(5) ( A)

(5) (sA
( ) (3A)

- -- - --~~I - - - -0-

LEGEND
® Trench Number

L Unused Waste Area

L Radioactive Waste
Not to -1l

Years of Operation
1944 - 1952

B-9



DOE/RL-2004-60 REV 0

Figure B-9. 218-W-IA Burial Ground.
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Figure B-10. 218-W-2 Burial Ground.
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Figure B-11. 218-W-2A Burial Ground.
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Figure B-12. 218-W-3 Burial Ground.
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Figure B-13. 218-W-3A Burial Ground.
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Figure B-14. 218-W-3AE Burial Ground.
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Figure B-15. 218-W-4A Burial Ground.
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Figure B-16. 218-W-4B Burial Ground.
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Figure B-17. 218-W-4C Burial Ground.
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Figure B-18. 218-W-5 Burial Ground.
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Figure B-19. 218-W-6 Burial Ground.
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Figure B-20. 218-W- I 1 Burial Ground.
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Table B-1. Summary of Information for Waste Sites Co-Located with or Near 200-SW-2 Operable Unit Landfills. (6 Pages)

Years of Source Contaminant Waste SiteSite Code Site Name Location Operation Facility Inventory/ Depth Dimensions General Description
Volume Released

UPR-200-F-23 UPR-200-F-23, Burial Box Release occurred 1960 PUREX F-11 Particles and N/A N/A The unplanned release
Collapse at the 218-F-10 at 218-E- 10 Burial and -1-4 tube contaminated soil (UPR-200-E-23) occurred at the
Burial Ground, Ground; the bundles 218-E- 10 Burial Ground when
UPR-200-W- 158 contamination large boxes of contaminated

spread east and PUREX equipment collapsed and
southeast up to spread contamination. The
3 mi (4.8 kin) maximum dose rate at the box
beyond the was 5 rad/h (100 ft) from the box.
200 East Area The box was covered partially
perimeter fence. with soil. ("Consolidated")

UPR-200-F-24 UPR-200-F-24, Contamination 1960 PUREX F-l Particles and N/A N/A An unplanned release
Contamination Plume from spread from and H-4 Tube contaminated soil (UPR-200-E2-3) occurred at the
the 218-E- 10 Burial Ground. 218-F-10 Burial bundles 218-E-10 Burial Ground when
UN-200-E-24 Ground to 3 mi large boxes of PUREX equipment

(4.83 kin) beyond collapsed and spread
the 200 E Fast Area contamination. This related
perimeter fence. unplanned release (UPR-200-E-

24) also is reported to account for
the airborne contamination plume
from the broken box.
("Consolidated")

UPR-200-E-30 UPR-200-F-30), UN-200-E-30 Within the 1961 N/A Process jumpers N/A Area of A wooden burial box containing
218-F- 10 Burial and contaminated 37,161 in2  82 highly contaminated process
Ground soil (400,000 ft2) jumpers collapsed as it was

covered with soil. This has been
assigned to the 218-E- 10 Burial
Ground. Maximum
contamination of 500 mR/h was
spread over a 4000) ft

2 area.
The landfill has been surface
stabilized. ("Consolidated")
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Table 13-1. Summary of Information for Waste Sites Co-Located with or Near 200-SW-2 Operable Unit Landfills. (6 Pages)

. Years of Source Contaminant Waste Site
Site Code Site Name Location Facility Inventory/ Depth Dimensions General Description

Volume Released

UPR-200-E-53 UPR-200-E-53, UN-200-E-53, The release 1978 N A Contaminated soil N A 46 by 15 m1 In October 1978. a contamination
Contamination at 218-E-1 occurred at the (15(1 by spread occurred during backfilling

218-E-1 Burial 50 ft) operations when shallow buried
Ground. contaminated waste in an adjacent

trench was uncovered by a
bulldozer. Numerous spots of
radioactiye contamination were
detected within the south end of
the 218-E-1 Trench. The
contaminated soil was reburied.
and clean fill was spread over the
area. The surface of the landfill
was stabilized in 1981. The
release is not marked or posted.
but the 218-E-I1 Burial Ground is
marked and posted.
("Consolidated")

U PR-200-E-61 UPR- 2 00-E-1, Radioactive The release 1981 B Plant N A N/A N A This contamination alreadv has
Contamination from Railroad occurred in the been cleaned up. The site is
Burial Cars, UN -216-EL -61, railroad right-of- located at the railroad
UN-200-E-61 way at the landfill riglt-of-way within the area

unloading ramp in mapped as the Industrial Landfills
the 218-E-1(0 (218-E-10). It is contamination
Burial (round found after a concrete burial box
area. was off-loaded from railroad cars

to landfills. The box left the
B Plant with unacceptable levels
of contanination that were not
found until after the box had been
off-loaded. Both the railroad car
and the offloading ramp showed
smearable contamination. They
were decontaminated within a few
days after discovery. ("Not
Accepted")
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Table B-1. Summary of Information for Waste Sites Co-Located with or Near 200-SW-2 Operable Unit Landfills. (6 Pages)

Years of Source ContaminantWaste Site
Site Code Site Name Location .peran Facilit Inventory/ Depth General DescriptionOperation Facility Volume Released Dimensions

U PR-200-W- I UPR-200-W-l 1. Burial Within the 1952 N A Airborne N A VA This site was a result of a
Ground Fire, tN-200-W- I 1 218-W- I Burial radioactive spontaneous fire in the 21 8-W- 1
UTPR-200-W- 16 Giround contamination Burial Ground. It is a duplicate of

including alpha UPR-200-W- 16.

particles ("Consolidated")

UPR-200-W- 134 UPR-200-W- 134. Improper 21-W-3A Burial 1975 325 Building. None. N A N, A IPR-200-W-134 involved the
Drum Burial Ground. 300 Area improper burial of a TRU-abeled

Trench 30. drum (container IT) 325-75-
Washington State 0473S) in 1975 at the 218-W-3A
Plane coordinates Burial Ground. Although the
137358N. 566159 drim did not fail nor release
to 566166 E contamination, it was not buried

as retrievably stored waste per
requirements. The trench section
where it was buried was
redesignate(d as transuranic
(AR I-CD-594).

("Consolidated")

UPR-200-W- 16 U PR-200-W- 1I, Burial Within the 1952 N A Airborne N A N A The release was a result of a

Ground Fire, UN-200-W-1 1, 218-W-1 Burial radioactive spontaneous fire in the 21 8-W-l
Fire at 2 I 8-W- I Burial Ground contamination Burial Ground. The trench where
Ground including alpha the fire occurred runs east and

particles west and was roughly in the
center of the landfll. A fire in the
dry waste spread plutonium
contamination in the vicinity of
the 231-Z Building. The
contaminated soil was bulldozed
into the trench. The ground on
the north side was stabilized with
oil. and roads near the Z Plant
were washed down with water.

("Consolidated")
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Table B-1. Summary of Information for Waste Sites Co-Located with or Near 200-SW-2 Operable Unit Landfills. (6 Pages)

t Years of Source WCsoetaminant Ws Site
Site Code Site Name Location . Inventory/ Depth Dimensions General Description

Volume Released

U PR-200W-26 UPR- 2 00-W-26, Assumed to be 1953 221-T Soil contanination N A N A A box of used connectors was
Contamination Spread Durin 218-WNX- I A Burial from 22 1 -T spent remo ed from the 22I-T Building

Burial Operation Ground and alone equipment and buried in the 218-W-IA (alias
the railroad tracks Railroad) Burial Ground. During

unloading, the lid was dislodged
and contamination wvas spread to
the flatcar and surrouinding

ground. ("C onsolidated")

UPR-200-W-37 UAPR-200-WA'-37. East of Dayton 1955 N A Iligh-acti ity dry N A N A Three boxes mistakenly
Contaminated Boxes Found in Ave, soUthw est of' waste containing dry, high-activity
a Burn Pit Z Plant within the wxaste were sent to the Z plant

218-W-4C Burial bUrn pit. which was located within
Ground whliat is now the 2 1 8-W-4C Burial

G irouid. The boxes were noticed
before being burned. but during
removal, it was noted that one box
had opened in the pit causing
radiological contamtination. The
boxes xw erC reno ed and sent to
the proper burial trench.
("Consolidated")

UPR-200-W-45 UPR-200-W-45, Burial Box Believed to have 1957 REDOX Rutheniui- N/A 10 kin A burial box containing
Collapse occurred in the contaminated soiI (4 mi) ruthetiiiu-cotitaminated process

2 18-W-2A Burial and airborne equipment from R l)(X
Giround particles collapsed and released

contamination througIuliiut the
200 West Area in November
1957. Skin and/or personal
clothing contamination occurred
to 12 employees and i 15 chicles.
Personnel and property xere
decontaminated, and measures to
prevent the spread of'
contamination were implemented.
("Rejected")
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Table B- 1. Summary of Information for Waste Sites Co-Located with or Near 200-SW-2 Operable Unit Landfills. (6 Pages)

Contaminant
Inventory/

Volume Released
Depth Waste Site

Dimensions
General Description

UPR-200-W-53 UPR-200-W-53. Burial Box East from the 1959 REDOX Spent equipment N/A 101 ha A burial box containing process
Collapse 21 8-W-2A Burial caused (250 ac) equipment from REDOX

Ground to wxithin contaminated soil collapsed and released fission
27 5 m (902 ft of and airborne product contamination into the
the east perimeter particles 200 West Area in January 1959.
lence of the Skin and/or personal clothing
200 West Area contamination occurred to

12 employees and 15 vehicles.
Personnel and property were
decontaminated. and m easures to
prevent the spread of
contamination were implemented.
("Consolidated-)

UPR-200-W- 7 2

UPR- 2 00-W-84

I PR-200(-W72,
Contamination at the
218-W-4A Burial (round

UPR-200-W-84. (Ground
Contamination During Burial
Operation at the 2 1 8-W-3A
Burial Ground

Vithin the
218-W-4A Burial
Giround

Within the 218-
W-3A Burial
Grond. MOST0
likely
Trercth TS9

Laboratory waste
and contaminated
soil

Liquid waste N/A

15 by I Sm
(5( by 50 ft)

N /A

Contaminated laboratory waste
was found with gross alpha and
mixed fission product
contamination in October 1975.
The waste had been buried years
before at the previouslv required
1.2 m (14 11) depth. Soil erosion
caused the waste to become
exposed. The waste was
removed. and the area was
covered with 15 cm (6 in.) of
sand, a layer of urea bore, a layer
of I 0-mil plastic. 3 1 to 36 cm
(12 to 14 in.) of soil, and 8 to
10 cm (3 to 4 in.) of rock.
(-Consolidated")

In July 1980, a liquid spill
occurred in the 21 8-W-3A Burial
Ground vhen chemical waste
(beta/ gamma) was being pumped
from a truck to the landfill. The
pump and contaminated soil were
placed in a burial trench. The
truck was cleaned and thoroughly
decontaminated at a separate site.
("Consolidated")

L
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r
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Site Code Site Name Location
Years of'

Operation
Source
Facility
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Table B- 1. Summary of Information for Waste Sites Co-Located with or Near 200-SW-2 Operable Unit Landfills. (6 Pages)

Years of Source Contaminant Waste Site
Site Code Site Name Location Operation Facility Inventory/ Depth Dimensions General Description

Volume Released

Z Plant BP Z PLANT BP, Z Plant Located east of 1948 to N/A The burn pit 3.0 n 12.2 by Consolidated with the 218-W-4C

Burning Pit Dayton Ave, 1960 received 2,000 in3 15.2 m Burial Ground. This unit is a

within the of wastes for rectangular burning pit located

boundaries of the burning, including within (under) the 218-W-4C

current 218-W-4C less than 1,000 mn Burial Ground. The site was

Burial Ground of laboratory exhumed during the excavation of

chemicals. Trench 7 in the 218-W-4C Burial
Ground. ("Consolidated")

A Rli-CD-594. Specifieations for the TrnuuAnic Drum buried on October 2, 1975.

Resource Conservation and Re(?)ere .AC t of 1976, 42 L SC 6901, et seq.

brning pit.
not applicable,
Navy core barrel trench.
Plutonium-traniun Extraction (Plant).
Reduction Oxidation (S Plant)

TR U Radioactive waste as dclined in DOE G 435.1 -1. Impleniention Guide for Uise

iA DOE l 43351-/.
TSD - treatment, storage, and/or disposal (utnit).
UPR = unplanned release.

BP
N/A
NC
PtUR EX
REDOX

C0



Table B-2. Summary of Information for 200-SW- I and 200-SW-2 Operable Unit Landfills. (15 Pages)
Source

Facilities Contaminant Inventory
Site Code OU and Site Name Location Years of Contributing Volume (In-Scope Low- Waste Site General Description

Category Operation More than Level and Unsegregated Dimensions
5% of Waste Wastes only)
by Volume

596,000 m'(779,539 yd')
miscellaneous solid debris.

600 CL also received tIp to
4,641,200 L (1,226,075 gal)
of sewage and 380,000 1,
10,00 gal) ot garage wash

water.

The site does not contain
radioactive wastes,

294 by
907 m (965
by 2,976 ft)

The site consists of 39 unlined solid waste
trenches and 5 unlined liquid disposal
trenches. All the trenches have been
backfilled and are enclosed by an 8-ft fence
with lockable gates. The landfill was
developed in phases. In 1973, the first french
(JA Jones Trench) accepted sanitary waste,
construction and demolition debris, asbestos.
and liquid waste. In 1975. the northern 10 ac
(NRDWL. or Trenches IN, 2N, 18N, 19N, and
20-34) were isolated for disposal of asbestos
and nonradioactive chemical waste. Phase I
expanded the landfill south, and Trenches 36
through 54 received liquid sewage and 1100
Area catch tank liquids. From 1982 to 1987.
sewage was placed in three additional trenches
to the west. After 1987, liquid waste no longer
was accepted, and since March 1996, all
sanitary wastes have been sent to the City of
Richland Landfill. Inspections are performed
quarterly using a monitoring system consisting
of a large basin and lysimeter. Leachate was
noticed in July 1996 and initially collected at a
rate of 10 gal/'wk. The leachate is sampled and
disposed of at the 300 Area Treated Effluent
Disposal Facility. Routine gas and
groundwater monitoring also are conducted.
Before 1982, detailed logbooks were not
maintained and chemicals disposed were not
recorded. It is estimated that 40% (vol) of the
waste is paper. 10% is asbestos, and 1% to 5%
are sewage and I100 Area catch basin wastes.
The remainder of the waste is miscellancous
office and construction debris, bulky
containers, medical wastes, appliances.
furniture. and chemicals.

M

SWL 200-SW- I
Past-Practice

1973 to 1996 NASoutheast of
200 East Area
on Army
Loop Road
(south of'
Route 4
South)

600 CL, 600
A rea Central
Landfil II
Central
Landfill,
Central Waste
Landfilll
CWLF Solid
Waste
Landfill, SWVL.
671
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Table B-2. Summary of Information for 200-SW-1 and 200-SW-2 Operable Unit Landfills. (15 Pages)
Source

Facilities Contaminant Inventory

Site "ode OU and . Years of Contributing Xolume (In-Scope Low - Waste Site General Description
Category Operation More than Level and Unsegregated Dimensions

5% of Waste Wastes only)
by Volute

3,030 m' (3.963 vd') drv
waste.

The site conia ins
unsegregated wyaste only

The site contains 0.9 k2t
plutonium and 400 kg
uraniu.n

148 by 88 im

(486 by
290 it)

F + S

9.033 I' ( 11.8 15 yd) of'
industrial wastes.

Tlhe site contains
oimsegregated iw aste oil.
Tle site contaitts 1.8 ke
plutonium and 300 ke2
Inaltu

Ite site contains
tnsegregated wasie only.
Nothinii is known about
wiaste %oltume o ill %ivettories.

Total site is

165 by

134 in (541
by 441 it)

250 by 5 is
(820 by
16 fi)

The landfill consists of 15 north-to-solith
trenches 60 n (2(00 t) long, ranging from 5 to
6 m (16 to 20 It) wide, [in 1 974. areas w ith
sutrace depressions wN ere filled to grade with
einders rom tiie 284-E Powerhouse and
topped with grasel. In October 1978, an area
of pie viouslv buined waste was iincovered at

the south end of a trench. The contamination
was reburied and covered with clean soil. The
entire landfill wsas suriface stabilized wvith

46 cm (l18 in.) oc 'lean soil and vegetated with
weat grass.

(lie landfill consists of ciilt indistrial
trenches. The unit was surface stabilized in
1979 with 0.3 it ( Ift) of clean backlill
material and veetated ws ith wheat a rass.
Trench lengths vary from 27 to 142 im (90 to
465 ft). The sit is co-located wkith the
2 8-E -2A, 21 8--4, 1- 218---SA. and
218-E-9 Burial Grounds.

The site contains a single ast-wvest trench and
svas used as an above-g round storage site for
contaminated equipment. Thcrc are no records
or inventmoies for this site. A 1978 inspection
noted a Intmsber o sinkholes. IDriig 19719
se \eral loads of soil wvere placed over the
sitkholes, and the slored above-eiound
equipment wias buried in the 218-E-10
ILanldfill. Ie site was surface stabilized with
0.3 im (I fIt) of soil, reveetated, and
posted imarked as an I nderground Radioactive
Material Arca in 1980 to 198 1 The site is
co-located wvith tle 218-F-2. 218-1-4,
218E-5, 2 18- -5A. and 218-E-9 itrial
( irounds.

218-1E-1 200-SW-2

Past-Plractice

218-1-1,
200 East Dr v
\Waste No. 001

West of
I REX
(2 0-A
Building) and
South of 4I* SI

200 last Area

believed to be
iainyIN 13 Plant
wastes

218-+-2

21 8-E:-2A

200 Fast Area200-SW

Past-Practice

200 -S W-2

PaIst-ractice

218-F -2,

200 East
Industrial
Vaste

No. 002,
IEquiipmenit
Burial
Ground :12

21 8-Es-2A -

Regulated
Eiquipmsent
Storige Scite
No. 02A,
Hurina Trench

1948 to 1953

1945 to 1950

North of
B Planti aind
south of 1X
lank Iari

co located
ws ilh the

218-E-9.
2( I- s i

Hlltal
Grounds

North ofthe i
B Plant and
south of
218-E-2 A
raiload spur

separaics
218-E-2 Ifrom
2 I1-E-2 \

U nknown

0
rn

I-
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Table B-2. Summary of Information for 200-SW-I and 200-SW-2 Operable Unit Landfills. (15 Pages)
Source

Facilities Contaminant Inventory
OU and Years of Contributing Volume (In-Scope Low- Waste Site

Category Site Name Location Operation More than Level and Unsegregated Dimensions
5% of Waste Wastes only)

by Volume

218-E-4 200-SW-2 218---4. lrregularly 1955 to 1956 200 East Area - .586 m' (2,074 yd) of 238m by The site received repair and construction waste

Past-Practice 200 Fast shaped (B Plant [221 -B] mainly construction debris. 61 n (780 by from the 221 -B Building modifications. The

Minor polygon construction and The site contains .0I k_ 200 ft) exact number of trenches remains unknown. It

Construction located modifications) plutonium and I ki ranurn is believed that two trenches run parallel to the

No. 4. betweett two railroad tracks. In Jime 1960, UPR-200-F-23

Equipment railroad tracks occurred and contaminated the area to a

Burial and north of maximum reading of I rad'h. The site was

Ground e4 the 22 1 -B surface stabilized in 1980 and is posted as an

Builditte U ndergrounid Radioactive Material Area. A

(B Plant) radioactive survey is performed annually. The
site is co-located with the 21 8-E-2, 21 8-E-2A.
218-E-5, 21 8-E-5A and 21 8-E-9 Burial
Grounds.

218-F-5 200-SW-2 218-E-5, North of the 1954 to 1965 200 East Area - 3,172 in' (4,149 vd) of 102 by 63 m The site contains two areas of trenches. One

Past-Practice 200 East B Plant and PUREX (202-A) miscellaneous debris. (335 by area is 104 um (341 ft) long by 40 in (131 ft)
Industrial southwest of The site contains 207 ft) w\ide and contains multiple narrow trenches

Waste No. 05, BX Tank unsegregated wvaste only that received industrial dry waste and small

Equipment Farm. The site contains 0.62 kg boxes. The second area is a single trench

Burial adjacent to pltriu and 121 kg oiented north/south that is 102 m (335 ft) long

(round u5 the 21 8-E-2 manim by 20 in (64 ft) svide. This trench contains

Burial railroad boxcars contaminated by uranyl
Ground nitrate hexahydrate at the north end. The

burial areas were stabilized and covered svith

0.3 im ( ft) of clean soil in 1980. The site is
co-located with the 2 1 8-E-2, 21 8-E-2A,
218-F-4, 218-E-5, 218-E-5A, and 218-E-9
Burial Grounds.

21.8-E-5A 200-SW-2 2 1 8-L-5A North of the 19 56 to 1961 200 East Area 6.173 us (8,740 vd') of 37 by 30 to Literature indicates that the site is one large

Past-Practice 200 East B Plant and PUREX (202-A) PUR EX failed equipment. (121 by burial trench that contains wooden boxes of

Industrial southwest of The site contains 100 ft) spent PUREX equipment. Fle trench was

Waste the BX Tank unsegregated waste only. backfilled in 1961. The site was stabilized in

No. 005A. Farm, site contains 1 .38 kg 1980, covered vih 0.3 m (I t) of clean

Equipment adjacent to plutonium and 120 kg backfill, and revegetated. The site is

Burial Ground the 218-E-5 utanitin co-located with the 2 1 8-E-2. 2 18-E-2A,
#5A Burial uraum. 2 1 8-F-4, 218-E-5, and 21 8-E-9 Burial

Ground (rounds.

0C)
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Table B-2. Summary of Information for 200-SW-I and 200-SW-2 Operable Unit Landfills. (15 Pages)
Source

Facilities Contaminant Inventory
Site Code OU and Site Name Location Years of Contributing Volume (In-Scope Low- Waste Site General Description

Category Operation More than Level and Unsegregated Dimensions
5% of Waste Wastes only)

by Volume

218-1-8 200-SW-2 218-E-8, North of the 1958 to 1959 200 East Area - 2,265 in (2,963 yd") 122 by 35 m The site consists of an unknown number of

Past-Practicc 200 East 2 1 8-E- 1 2A, PU RI X (202-A miscellaneous solid (400 by trenches. In 1979, contaminated tumbleweed
Construction ott the hillside and 293-A) construction debris. I 1 5 ft) fragments were found that had blown in and
Burial adjacent to The site contains accumulated inside the site and along the west
Grounds the ttnsegrcgatcd waste only. boundary. The trenches were backfilled, and

218-E-12B The site contains 0.02 k,, the site was surface stabilized in I 980. An
Hu- plutonium and 2 ktains002 m. annual radiological survey is performed.
(round" g itratstni. Debris included construction and repair wastes

fon the 293-A Building and the PUREX
crane addition.

218-E-9 200-SW-2 21 8-E-9, North of the 1953 to 1958 Inknown - Equipment. Little is knowtn 130 by 30 m The site was used as an above-grotind storage
Past-Practice 200 East B Plant and believed to be about tte waste volume or (427 by site for fission product equipment that became

Regulated east of the tranium- contaminant inventory. 1()( ft) contaminated in the uraniurn recovery process
1'quipment 21 8--2 recovery The site contains operations at tank farms. It is not certain that
Storage Site Burial process unsegregated waste only. it ever was used as a landfill. The site is
No. 009, Ground operations at co-located with the 2 18-E-2, 218-E-2A,
Burial Vault tank farms 21 8-E-4, 218-E-5, and 218-E-5A Burial
(1ISS) Grounds and stabilized in 1980. The site was

re-stabilized in 1991 when contaminated

vegetation was found.

218-F-10 200-SW-2 218-E-10, Northwest of 195 to 2000 100 Area, 26,900 mr (35,200 vd ) of Total site is The site is located within tie ILBG TSD unit.
TSD 200 East the B Plant B Plant (22 1 - equipment/industrial wastes. 716 by It consists of 13 trenches running nort h-south

Industrial and directly B/224-B), The site contains LLW, 617 n (2,350 and one trench running cast-west. Trenches
Waste No. 10. west of (te O(ffsite, MLLW, and unsegregated by 2,025 ft) range from 264 to 433 m (865 to 1,420 ft) long
Equiptment 21 8-E-SA PUREX waste, by 4.6 to 5 m (15 to 16 ft) wide at the bottom.
Burial Burial (202-A) The site contains 4.94 kg Wastes disposed to the site include cover
Ground #10 iround pLu1nium and 801 kg blocks, tube bundles, jutiper vessels, pumps,

uranium. columns, and filters. In June 1960, a partially
covered burial box of PUREX tube bundles

Contaminants include caused an airborne contamination spread
asbestos, lead, and di-n-octyl (UPR-200-E-23). In 1980, Trenches I
phthalate. through 5 were backfilled and stabilized. The

section was vegetated with grasses. Surface
stabilization also was completed for the
southeastern 10I ha (25 ac) in 1980.
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Table B-2. Summary of Information for 200-SW-I and 200-SW-2 Operable Unit Landfills. (15 Pages)
Source

Facilities Contaminant Inventory

Site Code OU and Site Name Location Years of Contributing Volume (In-Scope Low- Waste Site General Description
Category Operation More than Level and Unsegregated Dimensions

5% of Waste Wastes only)
by Volume

218-12A 200-SW-2 218-1-12A. North of the 195I to 1967 200 East Area 5,300 m (20,000 d) ofdry total site is the site contains 28 burial trenches that

Past Practice 200 East t)ry 13 Plant wastc. 362 by 12 mn recceied cardboard boxes and plastic bags of
Waste approximately the site continws 1. 188 by radioactive wsaslc. Trenches 4 Ihrough 11, 15,
No. 12A 3( m (101 ft) nnsegrcgatcd tate only 40 ft 10. tnd 26 through 28 contain acid-soaked

northwest of T s .9 k material. The specific contents of trench 28

the C -ank are not listed. A saste inventory logbook
Farm raniu n documents burials of tank firm dip tttbes, an

impact worench, contaminated cable. juMpers.
animtoal carcasses from tile 108-, Biolo
Laboratory, and an off-site shipment of
depleted IIranitiu . I he trenches were

backfilied. and stabilization occurret in I 979
ad 1981. lBiobarriers installed at the site
included polyethylene liers attd ureabor
(herbicide) to kill %ecetation. In 1994, the
landil was stabilized with 0.5 to 0.6 im ( 1.5 to

10 1, f) ofbackfill.

218-1213 200-SW-2 218I- 2B, North of the 1967 to 200 last 65,600 mit 8S800 vdl) total site is The site is located wcithii tile IL IG TStD nittit.

TSD) 2100 E-ast Drx C tank Fart present Area, 1 Plant, industrial wastes. 1,259 bs the landfill has the design capacity lot 138
Waste No. 12B and south of Offsite. The site Contains 698 m trenches runnintg nortlh to south. A total of 3s

12c St Pt-R E N.Tant.k n segregated, tow-level d (4,130 by- Itrences are fitled, 2 were partially filled and
Farmns transtranic wastes. 2,290 if one was excavaled and never Used. I he

It -scope waste contains retaining trenches never were excavated. The

139 k plttontitm and All tretches southern portion of lic site (Irencetts I

.4 k tratitum. arc 4.9 m throttlugh IF) was interim stabilized in 1981
with clean fill. It Jant-ry 2000, two

These im entories do tot (I6 ft deep coitaminated tumb eweeds were remoeed
include Trench 94, liont the site.
containing I '.S. Navy reactor
compartnilmIts, nor post- 1970
TR U. thich are out of scope
01 Ils projeci.
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Table B-2. Summary of Information for 200-SW- I and 200-SW-2 Operable Unit Landfills. (15 Pages)
Source

Facilities Contaminant Inventory
Site Code OU and Site Name Location Years of Contributing Volume (In-Scope Low- Waste Site

Category Operation More than Level and onsegregated Dimensions
5% of Waste Wastes only)
by Volume

2 -W- 21r) S\ 2 2 18-W I. Northwest of 1944 to 1952 200 West -,164 m' (9.37 vd ) dry T otal site is The site contains I trettches that run east to

Past-Practice 200-W Area the 234-5/ Area w aste, 159 by ws esl Twelve trenches are -V- shaped 2.4 tm

DIy Waste Builditg: east ithe site contains 140 tom (8 ft deep and 5 t 16 ft) wide at ground
No. 001, Solid of, Dayto unsegregated %N aste only. (521 by level. The other three trencies are
Waste Buiral Ave. bet n ite site contans 94 kg 485 t) flat-hottoned at 2.7 m (9 ft) deep and 7.3 In
Ground 'I the 218-W-2 plutonium and '00 kg (24 ft wide at tite suerc. -V" trenches

and uranitm. T renches are typically were tsed to dispose of sTall
21 -W - I S 2.- 7 2l contanimated articles sttch as paper. flters.
Bulria l t 9 ft and siall pieces of equipment. The
Grounds deep flat-botto. trenches contain large pieces of

contattinated equipmncitt and wooden. metal,
and concrete bUrial boxes. The trenches have
bcen backfilled. and tie site was stabilized in
1983. A surface radiological strvey Is

pertorinecd annttally.

21 8-W-l A 20t-s\\-2 218 W I A. Nortlwest of 194s to 1902 200 West 1 3,700 tt I 
5(, l y ) lotal site is The site is the first landfill in the 200 West

Past- Practice 200-W Area 221 -T (I Area equipment and industrial 184 by Area to receive large, contaminated
lttdttstrial Plant), .wastes, 139 tm equipment. The site contains approximately
Waste Bttrial between two [he site contains (605 by 10 burial areas. The areas include typical
[irountd I. railroad sptlts tnsegregatd waste only. 457 ftl trettelts and "htrial holes. The exact
Iquipmenit Tihe site contaitns 2.0 kg locations of the holes are not known. Most of
Burial ptutOnium and 900 kg tite eqtlipmtlent was disposed of in wooden
irittd #<I ttranitttm. boxes that evettUally rotted and settled,

creating sinkholes. The sinkholes were filled
it 1975 with 1.8 it (6-ft thick concrete cell
blocks atnd clean fill. Radiological sttrvevs are
perortimed annualtlv

218-W 2 20t-SW-2 2l8-W-2 Northwest of 1953 to I950 200 West 8.240 in t10,.78 yd dry Total site is [he site is a landfill that contains 20 trenches

Past- Practice 200-W Area the 234-5/ Area waste. 180 by runn in, east to west. I tefore back fll ino, waste
Dry waste Buildittg Tie site conitaitts 159 ttt was observed to be witlhin 0.5 (18 it.) ofi te
No. 002. Dr betwecn unsegregated waste only. (589 by groutd surfaces. Sinkholes were filled in
Waste Burial 2 18-W-41B T3 site contains 126 ki 52 ft l 974. The site wyas sturface stabilized itn 1983
Ground No. 2 and 218W1 W\ 4ttil a M1it1imum.t1 of 1.6 I (2 ft) of elean till

plutonium and 1,400 kg and vegetated. A surface radiological survey
is IperOTIed atttt tally.
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Table B-2. Surnmary of Information for 200-SW-I and 200-SW-2 Operable Unit Landfills. (15 Pages)
Source

Facilities Contaminant Inventory
OU and S Years of Contributing Volume (In-Scope Low- NN aste Site

Category Operation More than Level and Unsegregated Dimensions
5% of Waste Wastes only)
by Volume

2 1 8-W1-2A 200 SW-2 218-WV-2A, Northeast of 1954 to 1985 200 Area 2 (000 mh (34.007 T Total site is he site is an industrial burial tra ewith I9
Practice Industrial 23' St and facilities cquipment and induistrial s36 by trenches; I run east to wxest and 2 ru north to

Waste 1 )aytoll Av including Wastes. 340 t south. Solid wastes disposed to tile site

No. 02A, T Pond sit, I Is site cottntts (1,758 by include tanks. concrete blocks, ficility wastes,

IEquipmenlit R EDOX, inse1regatdad L s , I6 fI) process equipment. cointaminated soil scraped
Burial 13 Plant, and sfrom tile 216 -T-4- Poind (Trench 27),Ilie site co4tpi i s 6.38 kg RIDOX centrifuges, juipers, pumups, filters,Girotund ',2 234 I8/uonnad 60k

Buildino and uiscellaneous cell equipment and wastes.
1 rench 21 contains a plutonium glo\ ebo In
January 1959, a contamination spread occurred
whe a burial box containing REDOX JUm1ipets
Collpsed dtauring backtill operations
(PR-200-W-53). Ihe site twas backfilled and
surface stabilized in 1980. loiever. the site
reiaitned actsve until 19S5 because of wo

unused trenches and the cell block burial sites.

At undocumented burial box wxas discovered
In June 1983 while extending an active tiench.
I lie site sas re-stabilized with clean fill and

gravel in 2001.

21 8-W-3 2 00-SW-X2 '18-W -3. Dry Northeast of 7 194 to 1901 PIP 12,400 1 (16.219 ydF t Total site is Although draNin's (-2-32995, Sheet 1
Past-Practice Waste No. 003 the corner of mostly dry wastes buried 2 1 8 by Rev. I 1) indicate that the site consists of20

23" St and with some equipment. 155 tn east-west trenches that range from 122 to
Day tott Ave This site contains (716 by 145 t (400 to 475 1t) long A ith unknown

unsecgregated wxastes only. 1 5t10 ft) widths, geophysical data collected in 2006

The site contains 68 kL (1)&D-307(08) and Uiipbl ished I 960s logbook

plitottititm d 70,t ke videtnce show both Cast -west and north -south
uniun treinches that are different in location and

di)lerently tumbetred Tlie site received
miscellaneous unsegregated wastes incI ting
drums ofI depleted uranium, a 195 I pickLIp
truck, and other miscellaneous items, tainl
in cardboard boxes. The site is hackfilled and
wias surface stabilized in 1983. A surface
radiological survey is performed annually.

tJh
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Table B-2. Summary of Information tor 200-SW- I and 200-SW-2 Operable Unit Landfills. ( 5 Pages)
Source

Facilities Contaminant Inventory
OU and . Years of Contributing Volume (In-Scope Loss- Waste Site

Category Operation More than Level and Unsegregated Dimensions
5% of Waste Wastes only)

by_ Volume

21-W-3A Outside
dimensions
olthe site
are 747 by
283 mn
(2,450 h
930 fi)

The site is located within the 1L,3G ISD unit.
The site wsas designed to contaii 0 1 tretnches
ruLtning itt an cast to west direction. Four
trenches hate not beent dug, and the 57 that
hlave been constructed range from I 2' to
284 mt 4f to 930 t) Ill length. In January
I 997. beta gamnma contamination caused by

pieces o sind-blown t uimbleweeds was found
at Trench 20. ROutiine airhorne and
grounw( ater monitoring is perfurtted.

Perimeter radiological surveys are conducted
antlk li

200-SW-2

IS))

218 W-3A.
Dry \\aste
\o 003A

1970 to 1998West of the
221 T
duilding and
nort l f the
218V-W 3
Huil 
G round

100 Area, 200
WVesi Area,
300 Area.
PFP, Tank
F-arms

97,00 mi H 27,500 yd ) dri
isaste and omle equipment.
I Te site contains IR , RU N1.
LL NII, W, and unscgregated
wastes,

Then sit cuntins t.SS kge

pIut1onium and 634 ke uranmttmtt.
Chemicals iII wastes disposed to
the In-scope trenches ,r porlion
ofi trenclhsi 'dW M W. and
tnsegregaed wastes) include
L2,4-trirnethylbennec: acetic
acid. bhtys cster. acctonitrile:
aliquat 336: anase: ashestos.
hariui: batteries: bel-Iliumt.:
cadmium: carbon letrachloride;
circI1gens: cailstIc charcOal;
ChrTiuIM: coal tar: copper,
cortisporin: Cscyohxane:
( vloheallone; dibuts I
phosphatc: dibuty -tin-
diethyvicarbomyl phosphate:
dioxane I I4-dieth lene dioxide):
iltanol: nthanolaminieii ethylen

glycol: lycerin: isopropyl
alcohol: ke r isene: lead: lithiutm
11tioride: mirciry: methanol,

naphithalene: napthylamline
trittillm. ni-hexane: -heianol:
nitric actd. normal parialfins: o il;
origatic; phosphoric acid;
polyuretliane; pseudocumene:
silver; silver nitrate: slaked lime;
sodilim: sodium lidroxide,
so tents tntrahyduironuran:
toluen; tribrityl phosphate;
trichloroethvlne;

t iith r1.l r Irf lIu rnethlattne:
trtictylphosphinte Oxide; tUranitItm

t ride; xylene (mixed isomers):
ZinC. anld /Ic[an ium.

C



Table B-2. Summary of Information for 200-SW-I and 200-SW-2 Operable Unit Landfills. (15 Pages)
Source

Facilities Contaminant Inventory
Site Code OU and S N LYears of Contributing Volume (In-Scope Loss- Waste Site General Description

Category Operation More than Level and Unsegregated Dimensions
5% of WNaste Wastes only)

bN Volume

218-W-3A E 200- SV-2 218-W-3A E. East and 198 1 to 2004 100 Ar ea, 34,300 m(44.900 yd ) of Outside The site is located within the I G [G TSD unit
ISD Industrial adjacent to I 100 Area mitscellanleots was tes. dimensions It originally vas designed to contain 24

Waste the j I171 The site Contains TR ot site are trenches. Howesvcr, it was re-designed to
No. 3AE. ry 2 W3A Transporation W , and M LT\ h 555 b Contain only 12 trenches at deeper depths
Waste Burial & TR I at this site will he 4-4> m ( .S20 OttnlV Ciiht ofthe tireiches wete excavated;
No. 3AL Ground in the Maintenance renimved and processed: it is by 1,460 It) three of these are only partially filed. The

200\ West R1i.ldt11gh). 300 not part of the scope inI location of thi, site also included a portion ot
Area A rea. ffs i tie Tri-Parts Agreete Trenches are the 2l6-T-4B Pond. The site received

Milestoie -091 ( Ecology ct 4.6 to 6.1 tiscellanieouts wastes intcluditig rags, paper.
al, 1989). (15 to 20 ft) ruber gl oves, disposable supplies, brokei

lie site cotntains .12 ky deep. toolk lahoratorv wastes and industrial woastc
pliteium an 4.9 ki such as failed equipment, tanks, pumps, os ellspitititotu anidts lie).k
trattitin agitators heaters. hoods. itimpers,

decommissioned change trailers. etc.
ieiticals ill wastes disposed Trenches 5 and 8 contain post- I 987 mixed

to this site include almtitiiini
titiate: 2,4-ditnotrotoluene:
amtitititititim ehChloride
ashestlos; heryllim;nt his
(2 -ethylhexyl) pithalati:
chronimium; copper: dibutyvl
phosphate: ferric nitrate:
herrous ammonium sulfate:
hydrobromic acid lead;
mercury; itickel hydroxide:
titrate: oil: polychlorirated
biphenyls: potassium nitrate:
siier; sodium iydroxide;
sodinumi nitrate; sodiumi
ritrite: sulfuric acid:
ctirachloroeti Icne:

trichloroethene;
trichlorotitoroimethane; and
irtconut.

0
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Table B-2. Summary of Information for 200-SW- I and 200-SW-2 Operable Unit Landfills. (15 Pages)
Source

Facilities Contaminant Inventory
Site Code OU and Site Name Location Years of Contributing Volume (In-Scope Losw- Waste Site General Description

Category Operation More than Level and Unsegregated Dimensions
5% of Waste Wastes only)
by Volume

16,900 i (22104 yd') dry

\wastes and some eqTTuipmxent.

lis site Contain

tinsereated wastes onix.

lhe site contains 35.4 kg
phitonitmtim and 394.000 ki
urani ti .

Outside
dimensions
of320 by
26' itt ( 1 050
by 85 ift)

____________ L ____________ 2 ___________ -1 ____________ .1 ___________ .1

The site contains 21 trenches oriented east to
west and six to cight vertical pipe units or
drywells. In addition, there is a special burial
trench at the east end of Trench I I containing
a RI DOX Colnai. All trenches are 9.2 m
(30 I f) wide, xwith 12.2 it (40 it) betwxeer
trench centerlines. They range in length frot
149 to 295 im (490 to 696 t). Tihe xertical pipe
units were installed near the east end of
Trench 10. Each consists of two 55-gal druis
welded together with tihe ends removed except
the bottom of the lower drums: they were
placed 4.6 in ( 5 it) below ground surface.
A ftcr each drop containing xxaste. dirt was
sltoe led into the well to shield the gamma
radiation. Two vertical pipe units as deep as
15 in (48 ft) max he located tear the east end
of'Trench 18. No information has been found
ont their contents. Drawing 1-2-32487 shoxs
details ofi many individual burials. Unplanned
releaxes to this site (Table 13-1) include a fire
it tile lattdfill ( (I'R-200-W- 16). spotty
contamination release (UPR-200-W-26), a
burial box collapse (UPR-200-W-53), and a
release of previously buried waste
(I PR .200-W-7 2 ), The site was stabilized
ill 1983.

0

218 W-4A 200-SW-2

Pist-Practice

218--4\ A,
Dry Wtste
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Table B-2. Summary of Information for 200-SW-I and 200-SW-2 Operable Unit Landfills. (15 Pages)
Source

Facilities Contaminant Inventory
Site Code OU and Site Name Location Years of Contributing Volume (In-Scope Low- Waste Site General Description

Category Operation More than Level and Unsegregated Dimensions
5% of Waste Wastes only)

by Volume

218-W-4B 200-SW-2 218-W-4B, Northwest of' 1967 to 1990 222-S, 300 10,500 m' (13,700 yd) of 189 by The site is located within the LLBG TSD unit

TSD Dry Waste the 234-5Z Area. PFP, waste as of September 30. 183 n and contains miscellaneous debris including
No. 04B Building, and T Plant 200S. (620 by rags, paper, cardboard. plastic, and equipment.

directly west The site contains TRU, 60011 ft) The site contains 13 trenches and one row of
of the 231-Z LLW, and unsegregated 12 caissons (5 alpha, 6 MFP. and I deeper,
Building wastes. silo-type that became plugged after receipt of

The site contains 8.S9 kg two waste packages). Trenches 7 and I I and

plutonium and 2 1.6 k&a the alpha caissons contain TR U waste planned

uranium. to be retrieved undec Milestone M-09 1. Four

ChtemicaIs in watistes disposed of the five alpha caissons were used from 1970
to 1979: the fifth is believed to be empty. The

to tie in-scope treches or alpha and MFP caissons are up to 2.7 m
portins of trenches (LI L W (8.8-ft-) diameter, 3 to (10 ft) high concrete
and unsegrygltted wadstes) and/or corrtgated steel containers with an
itclude erylliut. lead, oil access chute diameter oftapproxiniatcly 90 cm
and zirconium. (36 ini.). The silo-type cisson is t 3 n (I0-ft-)

diameter, 9 m (30-ft-) tal I container placed on
a concrete fottndation with a concrete
shielding top slab: it has a 107 cm (42-in.-)
diameter access chute. All caissons are
equipped with air-filtering systems.
Trenches I through 6 iere suirface stabilized
and backfilled with clean soil in 1983.
Trench 7 is covered with a 1.2 m (4-ft) soil
mtiottnd. The renaining trenches were
backfilled after use and stabilized with clean
gravel in 1995.
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Table B-2. Summary of Information for 200-SW-I and 200-SW-2 Operable Unit Landfills. (15 Pages)
Source

Facilities Contaminant Inventory

Site Code OU and . Years of Contributing Volume (In-Scope Low- Waste Site
Category Site Name Location Operation More than Level and Unsegregated Dimensions General Description

5% of Waste Wastes only)
by Volume

218-W-4C 200-SW-2 21 8- -4C. Main section 1978 to 2005 100 Area, 15.200 in (19.900 vd) of Main portion The site is within the LLBG TSD unit. The

TSD Drv Waste located west 300 Area, waste as of September 30, is 774 by site is divided into two parts: the section
No. 004C and southvest Offsite. PFP, 2005 232 n containing burial trenches to the west, and an

of the 234-5Z RIEDOX The site contains TRU, (2.540 by annex (which never has been used) to the east.
Building, cast FRUM, LLW. and MLLW . 760 fi) The landfill is designed to contain up to
of Dayton' The site contains 0.026 kg 65 trenches. Only 14 trenches have been
Ave. Annex pltotiumnand 2I5 kg Unised excavated; 6 of tiese are only partially filled.
is located urainium. annex is The trenches run east to west and range in
direct SOCath length from 50 to 232 m (162 to 760 ft). The
ofthe 34-5 Chmical ill wastes disposed 219 by Z Plant burning pit, which operated during the
Builditig, to the in-scope tretiches or late I940s and early 1950s, was reportedly
tortht of portions of trenches (719 by excavated in the 1970s during the construction
16" St. (LLW/MLLW) include 665 01) of Trench 7. Some of the TRU-containing

1, -dia minopropane; trenches are asphalt lined. Trenches 1, 4, 7,
1 -butene; 2,2,4- 20. 24, and 29 contained retrievably stored,
trimethylpentanc 3,4(benz- stuspect TRIU waste: retrieval of this waste
3,6)pyrce; acetic anhydride; began in 2003. One drum of suspect TRU was
acetophenonc; acid; buried in what is otherwise an LLW trench in
chromium; coal tar; copper: 1981; records were later examined. and the
curnenc hydroperoxide; c-i- drum and trench were redefined as containing
butyl-p-cresol; indole picrate; only LLW. Trenches NC, 14, and 58 contain
isopropyl iodide; lead; post- 1987 mixed waste.
mercury: nn-disalicylidene;
naphthalene: 2-niethyl-
naphthalene: oil: paint
thinner: phenol; silver slaked
ioe sodium: t-bUtyl

hydroperoxide: urantim
ttuoride; vinyl chloride
(chloroethylene): and
zirconium.

0m
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Table B-2. Summary of Information for 200-SW-I and 200-SW-2 Operable Unit Landfills. (15 Pages)
Source

Facilities Contaminant Inventory

OU nd Yersof ontibuin Volume (in-Scope Lo- Waste Site
Site Code O and Site Name Location Yearsof Contributin o w- General Description

Category Operation More than level and Unsegregated Dimensions
5% of Waste Wastes only)
by Volume

200-SW-2 21 8-W-5, Dry South corner 1985 to 100 Area. 300 1,000 Im (92,900 yd') of Outside The site is an active TSD unit. The landfill is

TSD Wastc Burial o the present Area, ()ffsite, toal Waste, as of dimensions designed to contain 18 low-lev cl and 4 mixed
Ground. Intersection of PFP I 'an k Septenber 30, 2005. of 1,013 by waste trenches. Currently there are I I inactiv e
I 'mI e\ el 2'7* St and Farms This ,ite contains LILW and 366 in (3.320 low-level trenches: 2 of these (I renches 22
Radioactive DIavton Ae MI I W by I,200 ft and 24) contain post-August 19, 1987. mixed
Mixed Waste The sI e contins O.7 kg waste. In addition, the onil two currentIy
Burial 1 and 6,915 k active RCRA-conpliat lined iixed wx aste
Grounds ireniches xxitltin the Ll 1G TSD aire located atoran inm.

this landfill (I retctei s 31 and 341). The
Chemicals in) wastes disposed RCRA-complliant trenches are out of scope of'
to the iii-scope tretCthes (ie.- this project.
all trenc s except 31 and
314) include lead, oil, and
slaked littie.

218 06 21- SW-2 21 8-\ - Te site is N A N A N A Outside This site was designated for fItUre use. It was

TSD ulrial Ground inside the 200 dimensions designed to contain 27 unlined treiches and
West Area. of 768 and one lined renIch. It also is posted with routine
[lie site 420 mn TS) warning signs. Thi site has not beei
extends south ( 1.376 hh used for wastc disposal and xill he closed
from 2-' 2 19 ft administratis vlv

Street to north

of the
21 8-W-l A
Burial

(i ound and
east to the
21 \\\ \3A

IfUrija

(iround.

2 1 8 W- 1 200- SW-2 2 1 8-W- I 1, Located I 960 960 Tank arms - I,160 i (1,520 yd ) Total area is TIe unit consists of two burial Itreiclies 77 Im

Past-raetiee R egulated heweell the Uranium nis ellateoUs solid debris. 159 by 55 i (1258 ft) and 45 in (150 If) long, respectiviel.
Storage Site 218W-I and recovery The xi e ntas 1520 by Sources conflict as to whether the

2 1 8-W -4A procexs and Unsenrcea ted wasiex onlv. 180 It) sotithertnmost of the to trenches cer w'as

Burial Sr 's No plutonium or uin exeaated and filled. Geophysic, data
Grounds recoexry itnv tories 'ire reported for Trenche ir collected in 200 (D& D-30708) suggest that

Oieatios i site. 4.6, m 115 01 the trench does not exist. Before stabilization
in 1983, a portion of the landfill w as used for

deep. aoe-rou storage of contaminated
equi pmeiiit I ie waste is lowe- ex cl

contariinated equipment. A surface
radiological s__rv[y is perforted annually,

0)

C)



Table B-2. Summary of Information for 200-SW- I and 200-SW-2 Operable Unit Landfills. (15 Pages)
Source

Facilities Contaminant InventorN
Site Code 0 a Site Name Location Years of Contributing Volume (In-Scope Low- Waste Site General Description

Category Operation More than Level and Unsegregated Dimensions
5% of Waste Wastes only)

by Volume

C N 189213. Notification of Exceedancc ot Critical Mem Valme tor Specific ( onductance at the Noin-Radioactivc Dangerous Waste Landfill
f)&I)-3(1?08. mp6, foial anstign nisx Summni Repoiln 2n Ar'as ri GranmA 2N-E-I. _o l- E-(I, 218-E-N, 21N-F- 124 218-1-, 2! 5-W-2, _1N-W-3. ami 218-11-l.
FElogy Ct al. 1989, HAnord Fe/era! / 'iun Aem n milt anm ( Cisnt Order.

I -21-32487, 2 / 8-W-41 011 fWiIas Burial Site.
1 2 32095, 21 N-W-2A Inditrial Burial Grmiund i& 2-W-3 ti Ws ein lurial Grund.

Resonr I C>insrljahin ad Rncun a; c-i A l i7i/. 42 USC 6901 . ct seq.

WAste il/joatmin Dulai ytm Report IH anfoid Site datahbae.

WI H 'S - 199. NARW 1 G Si r Go, N ivc 1-inil D;auA Rmp;-.

Central Landfi ll.
iantord Itactive Site Sturxey.

Low-Lvcl urial Grounds.
loxw-l C l w\aste.,

mixed fiiss ion pioduct.
mixed usw- cvelxwaste.

not applicable, available, ot known.
Nottradioactivc Dangeruits Waste L andfill
operahle unit

Plutotitum Iinishing Plant,
Plutounint-tranium Extraction (Plant).

RCIRA
RIEDOX

S WITS
SWI I
I RI)

iR IUM
TSD
UP 11
V ( U

Resuc Co'nisrvation nd Rcoe ii Act o 1 976.
Reduction oxidation (S Plant).
So/id lI aste In/ormation and Trac king Svwsim.
Solid Wa-te I andfill.
Radioactic waste as defincd in DOF G 435,1 1 , Implementauion Gid r Us i e with
D/ A 4-/35.1-
transtutanic waste mixed with I dangetois waste components.
treatment. stange. and/oi disposal (unit).
tinplattnnd relCase.
x olatilc organie compOntd.

(I
HISS
I LBG

Li LW

N/A
NRDWI
O :

FP
PIRX1 -
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TERMS

CERCLA

DOE
DQO
Ecology
FS
OU
RCRA
RI/FS
RL
ROD
Tri-Parties

Tri-Party Agreement

TRU

TSD

Comprehensive En vironnental Response, Compensation, and

Liability Act of 1980
U.S. Department of Energy
data quality objective
Washington State Department of Ecology
feasibility study
operable unit
Resource Conservation and Recovery Act of 1976
remedial investigation/feasibility study
U.S. Department of Energy, Richland Operations Office

record of decision
U.S. Environmental Protection Agency, Washington State

Department of Ecology, U.S. Department of Energy

HIan/ord Federal Facility Agreement and Consent Order
(Ecology et al., 1989)
Radioactive waste as defined in DOE G 435. 1 -1, Implementation

Guide/for Use with DOE M 435. 1-1
treatment, storage, and/or disposal (unit)
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APPENDIX C

COLLABORATIVE NEGOTIATIONS COMPLETION MATRIX STATUS

CI.) INTRODUCTION

During collaborative discussion meetings that were held in January and February 2005 regarding
the Draft A version of this document. the Washington State Department of Ecology (Ecology)
and the U.S. Department of Energy (DOE), Richland Operations Office created a completion
matrix to capture changes that Ecology requested, and DOE's responses in support of Ecology's
requests. Table C-i was recreated and modi fied for inclusion in this appendix. as described
below.

Table C-i was extracted from CCN 0064527, "200-SW-l and 200-SW-2 Collaborative
Workshops, Agreement, Completion Matrix, and Supporting Documentation, Final Product,"
dated April 18, 2005. This table has been modified for purposes of addressing each of the
comments/commitments that were captured on the original Completion Matrix. The original
Completion Matrix was modified by adding the right-most column to note how each comment is
being been addressed in this remedial investigation/feasibility study work plan or in a future
revision to this document. Given the phased approach for this remedial investigation/feasibility
study process. future revisions to this document are planned.

DOt ARL-2004-60, 2004, 200-SW-1 Nonradioactive Landfilis and Dumps Group Operable Unir anti 200-SWV-2
Radioaclivc Lan(dils and Dumps Group Operablc U nit Remedial invstigiatioi/'easibility Studv Wfork Plan,
I)raft A, I.S. Department of Energy, Riclhiand Operations Office. Richland, Washington.

C-I



Table C-I. Collaborative Negotiations Completion Matrix. (13 Pages)

Chapter/Section Description (Ecology) Details (RL) Resolution

1.2 Scope and Objectivcs,
or in 2.0 Background and
Setting

Add a table of "Key AssLuImptions" that drive your
scope/cost/schedule.

See DOE/ID-1 1268 for an example of key
assumptions.

Note that the L.S. Linviron mental Protection
Agency's tzuidance on RI/FSs
(EPA/5401 G-89/004) suggests a work plan section
titled "Costs and Key Assumptions." It may be
appropriate to add such a section to this work
plan. to the extent that certain cost information
would helpful. For example, if treatability
investigations are anticipated, and the cost would
be in the range of S20 million per year (the Idaho
National Laboratory figure), that would be
information that woUld be critical for scheduling
the RI/FS.

DOE will develop a table of key
assumptions that drive scope, schedule, and
cost. During the DQO process. these key
assumptions will be developed jointly by
EcologY and DOE.

Costs:

DOE will provide summary-level cost
estimates to support fuoding requests to
complete the RI /FS. and for managing the
project

Key assumptions developed
during the Phase ]-A and I-B
DQO processes, the
collaborative discussions, and
the May 15, 2007. Agreement
(CCN 0073214) have been
added to Section 1.5 of the
RI/FS work plan.

A description of the detailed
cost analysis that will be
evaluated in the FS is presented
in Section 5.8.3 of the RIUE/S
work plan.

rn
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Table C-i. Collaborative Negotiations Completion Matrix. (13 Pages)

Chapter/Section Description (Ecology) Details (RL) Resolution

2.2 Waste Site Update this section using the results of DOE agrees to update Section 2.2 or 3.0 of Section 3.3.2.2 of the RI/FS

Descriptions and History geophysical surveys, soil-gas surveys, and surface the work plan using mutually agreed upon, work plan includes the results

radiation surveys. The scope of the nonintrusive nonintrusive sampling information, of the nonintrusive field work

sampling will include the entire surface area of performed as part of the

the Bin 31B sites (15) and the used portions of the Phase I-A DQO process. This

radioactive Bin 3A sites (7). also includes a discussion of
the additional geophysics
performed before completion
of the Phase 1-B DQO and
sampling and analysis
instruction.

Phase I-A survey results are
presented in Appendix 1) of the
RI/FS work plan, and will be
included in the overall remedial
investigation report for the
200-SW-2 OU landfills

2.2 Waste Site Update this section using the results of the records DOE agrees to update Section 2.2 or Section 2.1 of the RI/FS work

Descriptions and History review. The scope of the records review should Section 3.0 of the work plan using the plan has been revised to

focus on waste streams, waste form, dates of historical records approach consistent with include information gathered

operation, waste descriptions, and anomalous the Draft A work plan. during the historical records

conditions. review performed as part of the
Phase I-A DQO process.

Additionally. Section 5.5.1
details the historical
information review process.
The initial conceptual site
models presented in
Appendix E also resulted, in
part, from the extensive records
review.

q
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Table C-I. Collaborative Negotiations Completion Matrix. (13 Pages)

Chapter/Section Description (Ecology) Details (RL) Resolution

3.0 Initial Evaluation of Expand description of why contamination is not DOE will add to the existing conceptual Section 3.6.3 of the Rt/FS
Waste Sites expected to be a threat to groundwater. site model in Draft B of the work plan work plan discusses the initial

NOTE: Simple graphics and associated discussions concerning mobility of conceptual site model
statements in existing work plan are an adequate contaminants and those areas where there development process, including
and acceptable format and content for the has been flooding or other sources of water. the results of the Hanford
conceptual site model. Features, Events, and Processes

analysis performed by Fluor
Hanford and Pacific Northwest
National Laboratory personnel.

The Hanford Features, Events,
and Processes analysis is
discussed in additional detail in
SGW-34462.

Initial conceptual site model
graphics for the six bins, as
well as the 24 landfills (no
CSM will be developed for the
218-W-6 Burial Ground, as this
site is unused) in the 200-SW-2
OU, are presented in
Appendix E of the RI/FS work
plan.

3.1 Known and Suspected Summarize the -items of interest" (i.e., DOE agrees to summarize items of interest The Ecology "Items of
Contamination, and 3.2 distributed in Session 3) and identify which ones based on waste form; waste stream with Interest" were evaluated in the
Conceptual Contaminant are more likely to pose a threat of release. focus on logic to support decisions. The Phase I-A and I-B DQOs.
Distribution Models DQO Data-Gap Analysis Table will Both DQOs included a detailed

provide the format for the summary. data-gap analysis to identify
those items that are most likely
to pose a threat of release. The
results of the data-gap analysis
from the DQOs have been
carried forward into the RI/FS
work plan, Section 4.4.

0
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Table C-I . Collaborative Negotiations Completion Matrix. (13 Pages)

Chapter/Section Description (Ecology) Details (R L) Resolution

3.5.2 Potential -uman and Discuss potential exposure pathways especially DOE agrees to add discussion on exposure Section 3.6.2. 1 discusses
lEcological Receptors for industrial items. Cross-reference to: pathways and the release mechanisms for potential human health and

Section 5.0 RI/FS Study Process: discuss different waste forms. ecological receptors.
assumptions about release mechanisms for Additionally, the conceptual
contamination in industrial items. For example, exposure pathway model is
less sampling could be required because of the presented graphically in
waste form and/or release mechanism Appendix F of the Ri/FS work
(e.g., contaminated rail cars). Lse this section plan.
discussion to drive 4.1.2 Data Needs.

4.0 Work Plan Approach Develop logic for vadose-zone sampling to DOE agrees to provide a more developed Section 4.2 discusses the
and Rationale confirm conceptual site model for potential threat data collection logic to characterize depth proposed use of direct pushes

to groundwater. Propose some deeper (beyond of contamination below trenches in the into the vadose zone as part of
the bottom elevation of trenches) data collection waste sites. Specific sampling location/ Phase 1-13 characterization
to characterize the depth of contamination, tying methodologies will be developed through activities. Additional details
the sampling locations to those locations where the DQ( process. regarding the Phase 1-B
infiltration is more of a concern (e.g., where there sampling design are presented
is a record of flooding). in Appendix A (sampling and

analysis plan) of the RI/FS
work plan. Following the
completion of Phase 1-13.
another DQ( process will be
held to specify additional
intrusive sampling for Phase 11.

4.0 Work Plan Approach Update the rationale to tie sampling locations to DOF* agrees to Update the rationale for Section 4.2 of the RI/FS work
and Rationale results of geophysical surveys, soil-gas surveys, sample design to include knowledge gained plan presents the rationale for

and surface radiation surveys (when available). through geophysical surveys, soil-gas using historical information
surveys, and surface radiation surveys as reviews and the results of the
defined in Section 2.2. Phase I-A field surveys to

focus the Phase I-A field
surveys. This section also
states that future phase
characterization activities will
be focused by past-phase

sampling activities.

|



Table C- 1. Collaborative Negotiations Completion Matrix. (13 Pages)

Chapter/Section Description (Ecology) Details (RL) Resolution

4.1 I IA. Data Uises Identify data uses for treatability investigations.
Cross-reference to: Section 5(j R IFS Study
Process: where there should be a separate section
on treatability investigations. Cross-refecrence to:
Section 5.5 Post-Record of Decision (Ro)t
Activities: vhere there should be a discussion of
post-Ro) treatability investigations for design.

Ecology commented that pilot tests may be
needed because of the limited usefulness of Idaho
National Laboratory and M-091 cost data.

DOE Will update the work plan to include
the process that will be used to evaluate the
need for treatability studies (see discussion
under Section 5.0.A). DOE will evaluate
the value of pilot test data versus the
relatively (compared to bench scale tests)
large cost of these types of tests. This will
be done through a qualitative evaluation
based on what we know, data available that
are applicable, no data available but can
make assumptions. Currently envision that
these data will be captured in the
treatabilitv table and treatability subsection.

Treatabilitv studies and other
focused investigations
proposed for the 200-SW-2 U
landfills are discussed in
Section 5.9 of the RI/FS work

plan. Other focused
investigations are discussed in
Section 5.9.1.2.

Treatability studies and other
tocused investigations are
discussed in additional detail in
SGW-34463.

0
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Table C- 1. Collaborative Negotiations Completion Matrix. (13 Pages)

Chapter/Section Description (Ecology) Details (RL) Resolution

4.1.lB Data Uses Explain how the data will allowx an evaluation of DOE will explain how proposed data This comment will be
each likely response scenario, including problems collection will allow balancing between addressed in the next revision
with potential for worker exposure. short-term effectiveness, long-term of the RI/FS work plan, to be

effectixeness, cost, and implementahility. published after the completion
of the Phase 11 DQO process.

Data to be collected during
Phase 1-13 characterization
activities mainly include
investigative nonintrusive
surveys. These data will help
focus future-phase
characterization efforts that
will be more specifically tied to
evaluation of each likely
response scenario. Phase I-B
generally supports all
scenarios.

The nine CER(LA criteria are
discussed in Section 5.8.2 of
the RIFS work plan and will
be carried forward into future
revisions of the document.

0
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Table C- . Collaborative Negotiations Completion Matrix. ( 13 Pages)

Chapter/Section Description (Ecology) Details (RL) Resolution

4.1. 1 C Data Uses Ecology believes that some of the data from DOE anticipates including unit cost data Data collected as part of the
M-091 retrievals might satisfy the data needs that and worker exposure data from appropriate M-091 Program activities, as
will be identified in the DQO for this work plan. M-091 activities. Implementability data well as data from the
If so, describe wshat data will come out of M-091 may be available as Well. DOE will report 200-PW-1 OU remedial
retrievals, and how the data will be used in this how M-091 retrievals validated or changed investigation are discussed in
R I FS. conceptual site models derived frorn Section 3.3.2.1. In addition,

process knowledge (i.e., generate analytical data are presented in
confidence in process knowledge for those Appendix I) of the RI/FS work
waste streams for those years). plan.

These data will be included in
the RI report and carried
forward into the FS for
evaluation.

4.1.2A Data Uses Ecology believes that some of the data from DOE will identify data needs and determine Relevant information from the

potential 618-10/11 technology deployment might if other projects such as 618-10 and 618-11 618-10/11 project is discussed
satisfy the data needs that Will be identified in the can pros ide that information. in Section 5.9 of the RI FS
DQ( for this work plan. If so, describe what data work plan. The RI FS work
Will come out of 618- 10/11 technology plan also discusses the
deployment and how the data Will be used in this importance of coordination
RI/FS. with TRU waste retrieval

(M-091 Program) and
post-retrieval characterization
activities.

0
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Table C-I. Collaborative Negotiations Completion Matrix. (13 Pages)

Chapter/Section Description (Ecology) Details (RL) Resolution

4.1.213 Data Needs Identify what cost data are needed, especially: Information on cost estimating

* Where would data come from for removal. a See 4.1. 1A is presented in Section 5.8.3 of

treatment, and disposal estimates (noting that the RJ/FS work plan.
this is not a routine estimate)?

" The Implementation Plan (DOE/RL-98-28) , See 4.1.1A
identified need for site-specific information
for in situ vitrification. Where will cost data
come from for in situ vitrification?

" Where will cost data come from for removal, a DOE will use the DQO to evaluate the

treatment, and disposal or in situ treatment of need for cost data for items of interest.

various items of interest? If needed, DOE will evaluate if these
data already exist in the Treatability
Table described above. If not
available, then DOE will evaluate how
to get the data.

4.1 .2C Data Needs Discuss whether data are needed to refne [ DOE will evaluate in situ technologies for Treatability studies regarding
estimates of transuranics. Is the likely percentage assaying transuranics. evaluation of in situ
of removal, treatment, and disposal waste that technologies for assaying
would designate as TRU a key parameter in cost transuranics are discussed in
estimates? If so, what additional data are needed Section 5.9 of the RE/FS work
to develop more accurate estimates? plan.

Treatability studies and other
focused investigations are
discussed in additional detail in
SG W-34463.

'0
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Table C-1. Collaborative Negotiations Completion Matrix. (13 Pages)

Chapter/Section Description (Ecology) Details (RL) Resolution

4.1.4 Data Quantity Burial grounds are difficult to characterize. DOE will specify data evaluation for small This comment will be
Ecology expects that the heterogeneity of the data sets. DOE and Ecology will have risk addressed in the next revision
waste may result in small data sets. Describe assessors participate/discuss the issue of of the RI/FS work plan, to be
what statistical evaluation of data will be used in small data sets as part of the DQO process. published after the completion
the risk assessment for small data sets. Ecology of the Phase 11 DQO process.
will participate and concur in the DQO.

Data to be collected during
Phase I-B characterization
activities include mainly
investigative nonintrusive
surveys to help focus
future-phase characterization
efforts.

A baseline risk assessment is
proposed for development in
fiscal year 2008, as noted in
Figure 5-2.

4.2 Characterization Discuss available characterization approaches. DOE agrees to provide characterization Characterization techniques,
Approach or 4.1 and justify why some approaches were discarded approaches rationale in a format similar to including limitations of each

and why the selected approach was chosen. Chapter 7.0 (add a column that describes technique, are presented in
why technique was not selected) of the Table 4-2 of the RI/FS work
DQO. plan.

5.OA RI/FS Study Process Include a separate section on treatability study DOE will add this as a separate section and Treatability studies and other
investigations. treatability needs will be discussed as well. focused investigations

proposed for the 200-SW-2 OU
landfills are discussed in
Section 5.9 of the RI/FS work
plan.

Treatability studies and other
focused investigations are
discussed in additional detail in
SGW-34463.

0
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Table C-I. Collaborative Negotiations Completion Matrix. (13 Pages)

Chapter/Section Description (Ecology) Details (RL) Resolution

501B RI/FS Study Process Add a subsection for "Cost Estimating.- Describe DOE will list the possible estimating Information on cost estimating
the potential cost estimating alternatives; approaches (re: DOE guidance) to identif\ is presented in Section 5.8.3 of
e.g., computer package, parametric approach, the diftercnt data needs that might be used the RI FS work plan.
specialty cost fOr estimating nonstandard, unusual to feed each. The data needs will be
costs that typically are not estimated. Identify the addressed in Chapter 4.0 of the work plan.
key cost parameters: e.g.. waste volume, waste
treatment costs, disposal costs. Identify the data
needed or already available to supply these
parameters.

5.0C RI/FS Study Process Ecology will supply an expanded description of DOE will review and comment on the draft Section 5.1 provides an
RCRA-CERCLA integration, specifically and both parties will resolve comments. expanded description of
identifying how to avoid "pre-decisional" actions. Anticipate within the next 2 to 4 weeks. RCRA-CERCLA coordination

as it is understood at the time
of publication of this
document. This information is
subject to change pending an

expected revision to the
approach for RCRA-CERCLA
coordination.

5.3 FS/RCRA TSD Unit Describe approach to close unused portions of DOE will prepare reclassification forms Closure of the unused portions

Closure Plan TSDs. (Ecologr will provide the manner in which before the work plan revision for the of the TSDs are addressed in
RCRAI TSD closurcepost closure plan unused portions. For sites that are not Section 5. 12. 1.1 of the RI FS
requirements will he met in the Work Plan and reclassified as rejected, DOE will place work plan.

sUIfse~qUent documents [Section 5.5 of the Ti-- those sites in Bin 1.
Par'ty Agreement/)

5.4 Proposed Plan and
Proposed RCRA Permit
Modification

Add a closure plan crosswalk (e.g., as done in the
200-UW-1 OU FS [DOEiRL-2003-231]). The
crosswalk can be used to do a completeness
review for those components of the Closure Plan
that will come from the RI/FS work plan or other
existing documents. Ecology also can use it to
C% aluate the adequacy of the planned
investigations to satisfy TSD unit sampling
requirements.

DOE will provide the crosswalk in the
revised work plan (Table 11, page 33 of the
200-UW- I OU proposed plan
[DOE RI L-2003-24] [Ecology's generic
crosswalk format]).

A closure plan crosswalk is
presented in Table 5-6 of the
RI/FS work plan.

rn
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Fable C-1. Collaborative Negotiations Completion Matrix. (13 Pages)

Chapter/Section Description (Ecology) Details (Rt,) Resolution

54.2 Regional Site Revise the text to address DOE's interest in DOE will incorporate additional detail The regional closure strategy
Closure "In tegration/alignment o 'decisions' and when the work plan is updated and was prepared by Fluor I lanford

activities in the Core Zone. Cross-reference this submitted. and is documented in
to Sections 4.1 and 4.2 and summarize hox this (-223 19-DIIL. This plan is
affected the DQOs or characterization approach. cited in Section 5.11.1 of the

RI/FS work plan.

5.5 Post-ROD Activities Discuss long lead time activities including
potential treatabilit\ investigations for design.

DOE will describe the concept of phasing a
response for different areas and how the
lead time on treatability investigations for
design could make some burial grounds
come later in the overall response. DOE
\N ill explain hox the need for post-ROD
treatability investigations will not prevent
them from meeting the requirement for
substantive and continuous remediation
15 months post-ROD.

Treatability studies and other
focused investigations
proposed for the 200-SW-2 OU
landfills are discussed in
Section 5.9 of the RI/FS work

plan.

Treatability studies and other
focused inxestigations are
discussed in additional detail in
SGW-34463.

0
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Table C-L. Collaborative Negotiations Completion Matrix. (13 Pages)

Chapter/Section Description (Ecology) Details (RL) Resolution

6.OA Schedule * Add optional -treatability investigations" * If DOE can establish in the DQO that a Treatability studies and other
with a typical duration, showing the critical treatabilitv investigation is not needed, focused investigations
path relationship. then this level of detail is not required. proposed for the 200-SW-2 OL
It's okay to distinguish between treatability * If needed, DOE will provide the landfills are discussed in

in\ estigations required for the FS. and those treatability test plan schedule Section 5.9 of the RI ES work

required for remedial design. consistent with the level of detail plan.

* Show activities to two work breakd)own currently in the work plan.

structure levels below treatability As the need for treatability
investigation. to allow evaluation of the studies is determined, a more

"typical" duration. Two levels below might detailed schedule will be
nclode: included in Chapter 6.0. this

- Draft test plan likely will be included after the
Phase II DQO process and

- Regulatory reviewapproval cycle for
tetpa revision to the RLES wvork plan

test plan has occurred. U nder the
- Procurement phased approach, additional
- T esting revisions to the RI/S work
- Draft test report plan are planned (as noted in
- Regulatory review/approval cycle for the schedule).

report
- The predecessor-successor relationship Treatability studies and other

to the FS.
focused investigations are
discussed in additional detail in
SGW-34463.

6.013 Schedule * Discuss critical assumptions for schedule,
unless discussed in earlier (added) section on
key assumptions.

* Discuss long lead time activities including
nuclear safety authorization.

DOE will discuss critical assumptions, and
long lead activities unless discussed in
earlier section on "Key Assumptions"
(Section 1.1.2).

Chapter 6.0 of the R I/FS work
plan includes a list of activities
planned to be completed as part
of Phase 1-B activities. Project
assumptions also are noted in
Section 1.5 of the R IS work
plan.

U



Table C-1. Collaborative Negotiations Completion Matrix. (13 Pages)

Chapter/Section Description (Ecology) Details (RL) Resolution
CCN 0073214, 2007, "Path Forward 200-SW-1 2 RI/FS Work Plan Development, May 15. 2007.'
Comprehensiv Em iroxnmenal Response, Compensation. md Liabiliti Act of I 980, 42 U SC 9601 et seq.
CP-22319-DEL, 2004. Man for Cetral Plateau Closre.
)OE( ID- I 1268. Feaibilv Std for (xOerabfe I Unit 7-1, 14.

DO E!R L-98-28, 200 Areas Remedial esh ationFeas/b//tx Stadv )Ipeomeniaiion Plan - E'vironmenxxtal Restoration Prograxm.

DOF R L-2003-23. Focused Feasihilix Stdxdv for the 200-1-I Operahl, Unit.
DO- FR L-2003-24, Proposed IMan for Ithe 200-UF-I Operabl Unit.

Icology et d . 1989, Hanford Federal F-m ill, Agreemxenxt (11nd Consenxt Order.

F PA 540,;G-89,004, Guidonce for Conductim Remedial lmvsvigxions and Feawsibiit Studies under C FRCL A, (Interim Fal.( OSW ER 93 55.3-01 .
Resorxce Conservatioin and Recover -iA t of 1970, 42 LiSC 090 1 et seq.

SG W 34462, App f/ icaion of i/xe IH Jxxo/xrd Site F1arx-. E exnt, and rcess M er/hdolog to Support DeIelopmenx of Coceeptual Site .1odels for the 2(0)-SW'-2 Operable I Unit

1.and i xsfi
SiW -34463. Treaabilit Stidies. axxd Other Foctsed lnxstxa ions: An lxiiiaf Plaxixg Basis fo- the 200-SWI-2 Operahle Unit LanxdfIds

CERCLA Comprehnsive I- xxvironmentf Rxspons. Compensaion. R/F S remedial in tvCstigaxtionxi/feaisibility study.
ndL liabilin Axt o/ 1980. RL = '.S. Department of Energy, Richland Operations Office.

D1,E '.S. Department of Energy. ROD record of decision.

I)QO data quality ojective. Tri-Party Agreement =-an[fIor.x-d Federa/ Fci/it- lg-eement andx

E c xology =Washington State Department oF Ecology. Conse Order (Ecology Ct al., 1989).
IS feasibility study. TRU Radioactive waste as defined in DOE G 435. 1-1,
O operahle unit. ImpeMenxatioxn Gnide for Use with DOI M 435.-1.

RCRA Resorce Conservtion axd Recover Act of 976. TSI = treatment, storage, and/or disposal (unit).
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DATA COLLECTED TO SUPPORT CHARACTERIZATION
OF LANDFILLS IN THE 200-SW-2 OPERABLE UNIT
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APPENDIX D

DATA COLLECTED TO SUPPORT CHARACTERIZATION
OF LANDFILLS IN THE 200-SW-2 OPERABLE UNIT

This appendix includes a collection of results of the records research, field sampling, and survey
data collected to date to support characterization of landfills in the 200-SW-2 Operable Unit.
These data supported the Phase I-B data quality objectives process (SGW-33253, Data QualitY
Ob/ectives Sunmari Report/lbr the 200-SW14-2 Operable Unit Landfills) for this remedial
investigation/feasibility study work plan. This appendix also contains relevant data collected
from other associated projects, such as the Waste Retrieval Project and the 200-PW- I Operable
Unit remedial investigation project. References for each data source are provided within each
table. Because these projects collected data that may be of use to the 200-SW-2 Operable Unit
investigation, the data collected have been captured in this appendix and ultimately will be
summarized in the remedial investigation report for evaluation during the remedial
investigation/feasibility study process. A discussion of, and reference to, these data is provided
in Chapter 3.0 of this remedial investigation/feasibility study work plan.
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CP- 35 14, 2003, 200-PIV-1 Operable Unit Report on Step I Sampling and Analysis o/ the
Dispersed Carbon Tetrach/oride V(adose Zone Plume, Rev. 0, Fluor H anford, Inc..
Richland, Washington.

FH-0400144.1, 2004, "Transmittal of the Burial Ground Sampling and Analysis Results for
October-December 2003" (letter to K. A. Klein, U.S. Department of Energy, Richland
Operations Office, from R. G. Gallagher), Fluor Hanford, Inc., Richland, Washington,
June 25.

FH-0402233.5, 2005, "Transmittal of the Burial Ground Sampling and Analysis Results for
July-September 2005 in Accordance with the Hanfrd Federal Faci/ity Agreement and
Consent Order Interim Milestone M-91-40" (letter to K. A. Klein, U.S. Department of
Energy, Richland Operations Office, from R. G. Gallagher), Fluor Hanford. Inc.,
Richland, Washington, November 8.

FIH-0402233.9, 2006, "Transmittal of the Burial Ground Sampling and Analysis Results for
July - September 2006, in Accordance with the Hanford Federal Fadci/iy Agreenent and
Consent Order Interim Milestone M-91-40" (external letter to K. A. Klein,
U.S. Department of Energy, Richland Operations Office, from R. G. Gallagher), Fluor
H-lanford, Inc., Richland, Washington, November 10.

FH-0402233.10, 2007, "Transmittal of the Burial Ground Sampling and Analysis Results for
October-December 2006, in Accordance with the Han/brd Federal Ftacilityx Agreement
and Consent Order Interim Milestone M-9 1-40" (letter to Keith A. Klein,
U.S. Department of Energy, Richland Operations Office, from Ronald G. Gallagher,
Fluor Hanford., Inc.), Richland. Washington, February 12.

Han/ord Environmental Information SyI stem, Hanford Site database.
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Laboratory, Richland, Washington, September 27.

SGW-32683. 2007, Results from PIassive Organic Vapor Sampling, IPer/brmed in Selected
200-S W-2 Operable Unit Landfills (218- W-3A, 218-IW-3A E, 218-W-4B, 218-W-4C, and
218-W-5) in June-Jtly 2006, Fluor Hanford, Inc., Richland, Washington.
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Figure D- 1. Mobile Surface Contamination M'onitor Data for the 21 8-C-9 Burial Ground.
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Figure D-2. Mobile Surface Contamination Monitor Data for the 218-E-1 Burial Ground.
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Figure D-3. Mobile Surface Contamination Monitor Data for the 218-E-2. 21 8-E-5. 218-E-5A. and 218-E-9 Burial Grounds.
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Figure D-4. Mobile Surface Contamination Monitor Data for the 2t8-E-2A Burial Ground.
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Figure D-5. Mobile Surface Contamination Monitor Data for the 218-E-4 Burial Ground.
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Figure D-6. Mobile Surface Contamination Monitor Data for the 218-E-8 Burial Ground.
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Figure D-7. Mobile Surface Contamination Monitor Data for the 21 8-E-I 2A Burial Ground.
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Figure D-8. Mobile Surface ContamnI nation Monitor Data for the 21 8-W- I A Burial Ground.
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Figure D-9. Mobile Surface Contamination Monitor Data for the 218-W-2 Burial Ground.
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Figure D-10. Mobile Surface Contamination Monitor Data for the 218-W-2A Burial Ground.
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Figure D- 11. Mobile Surface Contamination M~onitor Data for the 21 8-W-3 Burial Ground.
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Figure D-12. Mobile Surface Contamination Monitor Data for the 218-W-1, 218-W-4A, and 218-W- 11 Burial Grounds.
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Table D-1. Laboratory Results of 218-W-3A Burial Ground Vent Riser Samples. "

Chemical Concentration Detected in Vent Riser Samples (ppmv)
Abstracts

Analyte Service Vent Riser Vent Riser Vent Riser Vent Riser
Registry T-05-02 T-08-03 T-08-05 b T-08-05 b

Number Duplicate

1,1-Dichloroethene 75-35-4 1.6 N/A N/A N/A

1,2-Dichloroethane 107-06-2 0.62 N/A N/A N/A

Chloroform 67-66-3 4 N/A N/A N/A

Tetrachloroethene (PCF) 127-18-4 3 4,200 18 17

Trichloroethene 79-01-6 1.3 8.8 N/A N/A

Samples collected in AUgUst and Sentember 2005 to sunnort the M-091 Program (S(W-33829, 200-PW-1 Operable Lnit
Report n SWep II .Sampling and A na/ysis ath ncDispersed (arbon Tetrachloride Vladose-Zone Plume).

"Vapor samples from vent risers T-05-02 and T-08-03 contained the highest volatile organic compoUnd concentrations.

based on field screening, in Trenches T-05 and T-08. respectively. An additional SIMMA canister sample and the duplicate

sample were collected from vent riser T-08-05.
SUMMA is a trademark of Moletrics. Inc.. Cleveland, Ohio.
ppmv = parts per million by volume.
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Table D-2. Field Screening Results for Samples Collected from Vent Risers in the 218-W-3A Burial Ground.)

Maximum Concentrations in Vent Riser Samples, Based on Field Screening

Rises #IJNofMA1,1,1- M ethyl Nitrous Carbon
# of Vent Roent S PCE TCA CCI4  Chloride TCE Acetylene Oxide Dioxide

Trench Risers Sampled Canister (ppmv) (ppmv) (ppmv) (ppmv) (ppmv) (ppmv) (ppmv) (ppmv)
for Field Samples
Screening Collected) CAS # CAS # CAS # CAS # CAS # CAS # CAS # CAS #

127-18-4 71-55-6 56-23-5 74-87-3 79-01-6 74-86-2 10024-97-2 124-38-9

T-05 2 2 1 <2 11 <0.05 <1.7 <4 70 <0.04 3,055

T-08 7 7 3 460 19 36 186 13 <0.5 19 5,300
" "l...:,l c . . .L.NffI ~ ,if~l O~ > - 1 I~f < ~ i ' ~ n3!ip C i C.iOI O)t o fJ tV iYIro~ iirr J'iL. 9 i iIlii(l1Wt Ili JOH !i n n -iai~ SeuI~m uy etm e O

Samples collected in 2005 to Support tile Mi-09 I Program (F ri-040,2233.5, Triansmittal of tile BL lGon apigad- l YI CUIsfrJ1-,etmc
Accordance with the daplnadFederal yscis - Aieernen and onsen Order In terii a Milestone M-91ie-40")

5A SUMMA canister samrple was collected from thle vent riser with thle highest VOC concentrations, based on field screening, in Trenches T-05 and T-08 (vent risers
T-05-02 and T-08-03, respectively). A second SUJMM'A canister samnple was collected in Trench T-08 from a vent riser with slightly lower VOC concentrations (vent riser
T-08-05). The duplicate SUMMPvA canister sample was collected fromn this vent riser (T-O8-0-5) to redluce the potential that the PCE concentrations would exceed calibration
standards and make the duplicate analysis of little value.

SUMMA is a trademark of Moletrics, Inc.. Cleveland, Ohio.

CAS = Chemical Abstracts Service.
C(11 = carbon tetrachloride.
PCE - tetrachloroethylene.
ppmv parts per million by volume.
TCA trichloroethane.
TCE - trichloroethylene.
VOC= volatile organic compound.
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Table D-3. Field Screening Results for Samples Collected Through Vent Risers in the 218-W-3A Burial Ground Trenches.
Miran SapphIRe Ambient Air Analyzerb

1,1,1- Methyl Nitrous Carbon
Sample HEIS Sample PCE (ppmv) TCA cl 4  Chloride [CE Acetylene Oxide Dioxide

Identifier Number Sample Date Time (ppmv) (ppmy) (ppmx) (ppmv) (ppm') (ppmv) (ppmv)

CAS # CAS # CAS # CAS # CAS # CAS # CAS # CAS #

127-18-4 71-55-6 56-23-5 74-87-3 79-01-6 74-86-2 10024-97-2 124-38-9

T-05-1 B1 tVL6 08 12505 0950 <2 <0.V 0.05 <1.7 <4 <0.5 <0.04 1

T-05-2 BlDVL7 08 2505 1042 <2 9 0.05 <17 4 70 <3.04 3,075

T-05-2 B1DVN5 08I250 1048 <2 11 0.05 <1.7 <4 50 <0.04 2.985
duplicate

T-08-I B DVNI6 09 06 05 1005 20 <0.15 005 <1.7 3 0.5 <0.04 1.200

T-08-l B IDVN4 09 0605 1()12 52 18.8 0.05 <1.7 13 <05 <0.04 2.950
duplicate

T-08-2 Bl 1 DV M7 09 06 05 1050 240 14 0.0 <1 .7 .4 0.5 <0.04 2.800

T-08-3 B I DVM8 09,06 05 1120 460 <0.15 16 186 4 0.5 <0.04 <

T-08-4 BI DVM9 09,06,05 1220 328 <0.15 7 <1.7 4 0.5 <0.04 . I

T-08-5 B DVNO 09 06 05 132 305 0.15 <1,7 4 0.5 <0.04 1.000

T-08-6 B I )VN I 090605 1345 153 0.15 < 0.05 <1.7 -.4 -0.5 19 5,300

T-08-7 B I DV\N2 090605 1415 96 -0. 15 0.0 <1.7 <4 0.5 <0.04 <I

Samples collcteCd iii 200.) to support 9U, Lo-iVA- IMIC .nit ietieutai ilt tigatio K 210-f - I )e1rable i ne1 f t 01 .1) 11 sin/it U 10 101

of the Dispersed Carbon Tetrachloride Vadose-Zone P/one).
1The Miran SapphiRe Ambient Air Analyzer identifies up to five compounds -with the highest concentrations in the vapor sample.

Chemical Abstracts Service.
carbon tetrachloride.
Han/ord invironiena/ 1/n/Ormation SYstem database.

tetrachltoroethvl ene.

ppnv parts per million by volume.

TCA = trichloroethane.

TCE - trichloroethylene.

0

CAS

11EIS
PCE
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Table D-4. Rcsults of Passive Soil Vapor Samples Collected in the 218-W-3A Burial Ground
Trenches.

111-

Carbon TetrachToro- Trichloro-

Sample HEIS Tetrachloride Chloroform ethyleno Ethane
Identifier Number (CAS 56-23-5) Q (CAS 67-66- Q (CAS 127-18- Q (CAS71-

(ng/trap) 3) (ng/trap) 4) ( -
(ng/trap) 55-6)((ng/trap)

198-2 11L)W5 25 U 25 U 25 U 25 L

19S-3 131DDW6 25 U 25 U 25 U 25 U

T9S-4 B IDDW7 25 U 25 U 26.35 25 U

19s-5 131DDW8 25 U 25 U 294.26 58.28

19S-6 131 DDW9 25 U 25 U 25 U 25 U

T9S-7 131 DDX 25 U 25 U 25 U 58.34

19s-8 B IDDX1 25 U 25 U 25 U 88.19

19s-9 131 DDX2 163.23 25 U 181.34 25 U

T98-91) 131 DDX3 81.42 25 U 63.39 25 U

T9S-1 131DDX4 25 U 25 U 25.22 25 U

19s-10 BI DDX5 25 U 25 U 25 U 25 U

06-2 B 1 DDX6 25 U 25 U 389.73 25 U

106-3 31DDX7 25 U 25 U 801.6 67.29

T06-4 131 DDX8 25 U 25 U 852.49 54.19

106-5 131 DDX9 2 5 U 25 634.65 28

T06-6 131 DD)Y0 25 UJ 25 U 181.08 25 U

106-7 131DDYI 25 U 25 U 781.19 25 U

106-8 1I DDY2 25 U 25 U 260.1 25 U

106-9 131 lDDY3 25.1 25 U 385.99 687.34

T06-10 131DDY4 110.5 25 U 510.56 25 U

'06-101) 131 DDY5 231.08 25.42 839.12 34.96

106-11 B DDY6 25 U 25 U 160.14 25 U

T06-12 BIDDY7 25 U 25 U 195.67 25 U

T06-1 BIIDDY8 25 U 25 U 119.02 25 U

CAS Chemical Abstracts Service.
Q laboratory data qualifier.
U Analyzed for but not detected. Value repotied is the reporting limit.
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Table D-5. Laboratory Results of the 218-W-4B Burial Ground
Vent Riser Samples.

Chemical Concentration Detected in Vent Riser Samples (ppmv)
Abstracts

Analyte Service Vent Riser Vent Riser Vent Riser
Registry T-074 T-07-6 T-07-6 h Duplicate
Number

I nalytical Results

Propane 74-98-6 4.6 1.2 5.6

Methylene chloride 75-09-2 ND ND 072

I.l-Dichlorocthene 75-35-4 5.6 ND ND

Carbon tetrachloride 56-23-5 66 42 D 140 D

Chloroform 67-66-3 11 4 9.3

Tetrachloroethene (1CE) 127- 18-4 36 0.99 2

Trichloroethene ( ) 79-01-6 8.4 0.44 0.94

Methanol 67-56-1 53 J 1 1 8.6 DJ

Acetone 67-64-1 86 J 0.78 j 2.3 J

Toluene 108-88-3 ND ND 0.63

[thanol 64-17-5 NtD ND 1.2

Tentativ'ey Identified Compounds

Trichlorofluoromethane 75-69-4 ND 2.4 5.9

1,1,2-trichloro- 12.2- 76-13-1 73 1.4 3.7
trifluoroethane

1,1.1 -trichloroethane 71-55-6 49 1.7 4.2

DIichlorodifluoromethane 75-71-8 2.6 6.1

Methylcyclohexanc 108-87-2 NI) ND 1.4

(3 benzene NI) 82 ND ND
'Samples collected September to November 2006 to support the M-091 Program (FH -0402233.10, "Transmittal of the

Burial Ground Sampling and Analysis Results for Octobet-December 2006. in Accordance with the Hunlord Federal lcilitv

Agrvelnei and Conseni Order Interim Milestone M-9 I-40").
" The vapor sample ftom vent riser T-07-4 contained the highest volatile organic compound concentrations. based on field

screening. in Trench T-07. An additional St MMA canister sample and the duplicate sample were collected from vent
riser T-07-6. The additional and duplicate SUMMA canister samples wecrc collected from a vent riser with slightly lower
volatile organic coim pound concentrations to reduce the potential that the highest volatile organic compound concentiations
would exceed calibration standards and make the duplicate analysis of little value.

' The tentatively identified compound identified as C3 benzene is a three-carbon benzene with hiuh-qualitV spectr al
matches with 1 3,5-. 1,23-, and 1,,4-trnmethylbenizene. High match qualities also wx ere obtained Imr tle three structUres of
cihvl iiethil benzenes. These compounds often are observed in hvdrocarbon mixtures but rarely as an individual tentatively
identi fied compound at a high concentration le ci

SUM MA is a trademak of Moletrics. Inc., Cleveland, Ohio.
ND not detected.
I) analyte was identified at a secondairy dilution factor.
J = estimated xaluC.
ppImix parts per million by % olume.
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Table D-6. Field Screening Results for Samples Collected from Vent Risers in the 218-W-4B Burial Ground.*

Maximum Concentrations in Vent Riser Samples, Based on Field Screening
# of Vent # of SUMMA Methylene Dichloro- Tetrahydro- Carbon

V Samplseds Canister ( o) Cploofor Chloride M C benzene, m- R furan Dioxide
Trench Vent Sampled Samples (ppm _ (pp m (ppmv)a (ppmv) ' (ppmv) h (ppmv) (ppmv) h (ppmv) b

Risers for Field Cletd
Screening Colected CAS # CAS # CAS # CAS # CAS # CAS # CAS# CAS # CAS #

56-23-5 67-66-3 75-09-2 78-93-3 127-18-4 541-73-1 76-13-1 109-99-9 124-38-9

T-07 1 4 3 7,580 I 51.2 193 124 40.0 47.0 132.4 59.80(

* Samples collected in 2006 to support the M-091 Progran (F1-0402233.9, "Transmittal of the Burial Ground Sampling and Analysis Results for July September 2006. in
Accordance with the Hanfid Federa1 Faci/jy Agreement and Confse Order Interim Milestone M-9 1-40").

**A StMMA canister sample was collected from the vent riser with the highest VtC concentrations, based on field screening, in Trench T-07 (vent riser T-07-4). A second
SUMMA canister sample was collected in Trench T-07 from a vent riser with slightly lower VOC concentrations (vent riser T-07-6). The duplicate SUMMA canister
sample was collected from this vent riser (T-07-6) to reduce the potential that the V(C concentrations vould exceed calibration standards and make the duplicate analysis
of little value.

Measured usinc the B&K 1 302 photoacoust ic ga s analyzer, a trademark o[ irocl and Kjoir. S&V.- N arumin, Denmark.
Measured using the MIRAN analyzer.
The maximum carbon tetrachloride concentration meastired using the MIRAN SapphIRe Ambient Air Analvier was 274 ppmv.

MIRAN and the SapphiRe Ambient Air Analy/cr are registered trademarks of Thermo Electiron Corporation. Franklin. Massachusetts.
SUMMA is a tradentark of Moletrics. Inc., Cleveland. Ohio.

CAS Chemical Abstracts Service.
CClI carbon tetrachloride.
NEK methyl etyliv ketone
PCE = tetrachloroethbyIlene.
ppmv = parts per million by volunie.
R-1 13 refrigerant, 1I1.2-Tr-icliIoro-1,2 2-trifltioroeth ane.
VOC volatile organic compound.
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Table D-7. Field Screening Results of the 218-W-4C Burial Ground
Vent Riser Samples.*

Trench Number Carbon Chloroform Water Vapor
and Sample Tetrachloride (CAS 67-66-3) (CAS N/A) HEIS Number

Location (CAS 56-23-5, (ppmv) (ppmy)
(ppmv)

TI-01 2.24 6.80 6400 B14K18

T 1-02 2.14 6.34 6370 B14K19

T] -03 1.55 3.31 6410 B 14K20

TI' -04 1.48 2.87 6560 B14K21

T4-01 7.64 23.2 7530 B14K22

T14-02 8.87 24.0 8060 B14K23

T4-03 852 28.8 7930 B 14K24

14-04 1760 59.3 8270 B 14K25

T4-04 Duplicate 1750 59.1 7640 1314K29

T4-04A 812 15.2 11900 B1I4K46

T4-05 365 7.42 8840 B14K26

T4-05A 8.27 7.53 10500 1314K45

14-06 8.66 7.83 10600 B 14K27

14-07 5.21 34.7 11900 B14K28

T4-08 1.12 12.6 9240 B14K30

T4-09 2.81 5.95 9120 1314K31

T4-10 7.87 3.97 10100 B14K32

T4-I 1 8.04 3.72 10600 B14K33

T4-12 6.61 2.68 10800 B14K34

T4-13 7.74 3.07 11400 1314K35

14-14 8.80 3.48 12000 B14K36

T14-14 Duplicate 8.80 3.61 11600 1314K39

14-15 8.66 3.52 13100 1314K37

14-16 8.43 3.49 13600 B14K38

17-01 6.27 1.39 7880 B14K40

T7-02 5.98 1.29 7990 B14K41

T7-03 6.68 1.40 8360 1314K42

T7-04 7.58 42.0 8620 B14K43

T7-05 1.0 U 1.81 9150 BI4K44
*Sanples collected in 2002 to support the 200-PW- I Operable Unit remedial investigation (CP- 13514, 200-PII

Operable Unit Report on Step I Sampling and ,Anabysis ofthe Dispersed Carbon TeIrachloride VIadose Zone PInme).
CAS = Chemical Abstracts Service registry number.
HETS =mHanfrd Envronental Inform;aion SYstem database.
N/A not applicable.
ppmv parts per million by volume.
U analyzed for but not detected. Value reported is the reporting limit.
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Table D-8. Soil Gas Probe Results Near Trench 4 in the 218-W-4C Burial Ground.*

Location Depth (ft bgs) Carbon Tetrachloride (ppmv) Chloroform (ppmv)

C4056 34.3 - 34.8 < 1.0 - 19.5 < 1.0 - 5.25

C4057 8.9-9.4 6.58-48.0 < 1.0 - 10.3

C4058 30.5 -31.0 < 1.0 - 5.52 < 1.0 - 29.3

*Samples collected between 2002 and 2004 to support the 200-PW-1 Operable Unit remedial investigation (SGW-33829,
200-PW-I Operable Unit Report on Step [I Sampling and Analysis of the Dispersed Carbon Tetrachloride Vadose-Zone

P/nme).
bgs =- below ground surface.
ppmv = parts per million by volume.

Table D-9. Field Screening Results for Samples Collected from the Vadose Zone in the
218-W-4C Burial Ground.* (3 Pages)

Carbon Chloroform Water Vapor
Borehole Number TA 56-23) (CAS 67-66-3) (CAS N/A) HEIS Number

(ppmv) (ppmv) (ppmv)

C401 1 10.5 2.80 17,500 B154RI

C401 1 6.91 2.07 14,500 B I54R0

C4012 62.1 12.2 18,100 B 154T3

C4012 7.25 2.32 19,500 B154R3

C4012 15.6 4.10 15,700 B154R2

C4017 1.0 U 1.41 19,700 B 54T6

C4017 1.0 U 1.72 18,200 BI54T5

C4014 1.0 U 1.07 17,500 BI54R7

C4014 1.36 1.85 15,800 B154R6

C4019 1.0 U 1.55 17,900 B154V

C4019 1.0 U 2.57 15,500 B 154T9

C4022 1.0 U 1.56 19.000 B154V6

C4022 2.4 2.78 16,700 BI54V5

C4018 1.0 U 1.16 18.700 B154T8

C4018 1.) U 1.50 17,200 BI54T7

C4021 1.0 U 1.62 20,300 B1I54V4

C4021 1.0 U 1.83 17,700 BI 54V3

C4015 1. U 2.09 13,900 B154R9

C4015 1.0 U 2.31 14,100 B54R8

C4020 1.0 U 1.47 19,800 B154V2

C4020 1.0 U 1.52 16.600 13154V1

C4013 1.0 U 1.0 U 19,200 BI54R5

C4013 1.0 U 1.08 16,300 B154R4

C4016 12.7 5.77 14,000 B154T2
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Table D-9. Field Screening Results for Samples Collected from the Vadose Zone in the
218-W-4C Burial Ground.* (3 Pages)

Carbon Chloroform Water Vapor
Borehole Number Tetrachio e (CAS 67-66-3) (CAS N/A) HEIS Number

(pC 63) (ppmv) (ppmv)

(4016 14.8 4.48 16,200 1315411

C4016 14.3 4.51 16,200 1315414 Duplicate

C4016 4.80 3.37 15,600 B 154T0

('3869 9.61 3.12 13.400 B15155

(3869 16. 5.08 14,300 B 1 5J56

C3869 12.9 4.40 14,700 B315J57

('3869 14.0 5.63 16,400 B15J58

(3869 11.3 4.75 15,800 1315J59

C3866 1.0 U 1 U 10,400 B15J37

('3866 1.0 t 1.0 U 10,400 B15J38

(3866 1.0 U 1.0 U 1().100 B 15J39

(3866 1.0 U 1.0 U 9,810 B 15J4)

C3866 1.0 U 1.0 U 9.890 BI5J41

C'3866 1.0 U 1.0 U 9,870 B 15142

C3867 45.8 9.53 16,100 B15J43

(3867 47.6 9.59 15,700 1315J49 Duplicate

(3867 7.34 1.71 10.600 B 5J44

C3867 14.9 3.64 13,100 B 1 5J45

C3867 23.9 5.48 14.200 B15J46

C3867 35.8 8.310 18,900 BI15J47

C3867 24.9 6.77 22,200 B15J48

(3868 5.23 3.13 19,800 B15150

(3868 3.95 3.98 22,100 B15J51

(3868 4.88 3.88 23,300 B3 5152

('3868 7.26 4.24 21,000 B15J53

(73868 8.73 4.27 24,200 B15J54

C3865 1.) U 1.0 U 18.800 131530

C3865 1.0 U 1.13 20,900 B15J31

C3865 1.0 U 1.28 19.500 B15132

C3865 3.49 1.90 21,600 B15J33

C3865 6.20 2.13 22,400 B115J34

(C3865 6.19 2.10 22,400 1315136 Duplicate

C3865 1.95 1.73 27,900 1315J35

(3870 3.58 2.11 12,000 B15J60

C3870 5.13 2.99 11,800 B15161
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Table D-9. Field Screening Results for Samples Collected from the Vadose Zone in the
218-W-4C Burial Ground.* (3 Pages)

Carbon
Borhoe umer etacio.d Chloroform Water VaporTetrachloride

Borehole Number (CAS 67-66-3) (CAS N/A) HEIS Number

(Ppmv') (ppmv) (ppmv)

C3870 5.15 3.11 11,900 1315J62

(3870 6.37 3.67 12,300 B315163

C3870 6.15 3.93 14,500 1315J64

(3870 6.12 3.71 14,400 B15J65 Duplicate

*Samples collected in 2002 to support the 200-PW- I Operable Unit remedial investigation (CP-I 3514. 200-PW-1
Operalhe Unit Report on .Sep I SampliO and Ana/vsis ol the Dispersed Carbon Tetrachloride Vadose Zone Plne).

CAS = Chemical Abstracts Service registry nuntber.
IIF I S Hon/ord EnvironMental ln/ortnaion Ssmtem database.
N A not applicable.
U = analyzed for but not detected. Value reported is the reporting limit.
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Table D-10. Laboratory

01

Analysis of 218-W-4C Burial Ground Vent Riser Samples. " (2 Pages)

Concentration Detected in Vent Riser Samples (ppby)

CAS Vent Riser
Analyte Cbe Vent Riser Vent Riser Vent Riser Vent Riser Vent Riser Vent Riser

1-04 T '174T7-06 T20-03 T29-01-Sh T29-04-N'
duplicate

I -ChlorobUtaneC 109-69-3 NID NI) NI) NI) NI) NI) 280

, I-Dichloroethane 75-34-3 NI) NI) NI) NI) NI) 16 NI)

1,1 -Trichloroethane 71-55-6 110 NI) NI) 40 NI) 68 NI)

I I 2-Trichloro- 1,2,2-trifluoroethane 76-13-1 ND NI) NI) 44 NI) NI) N)

1 ,2-Dichloroethane 107-06-2 NI) NI) NI) NI) NI) 13 NI)

I-I3utanol 71-36-3 ND 320000 N) NI) NI) 12 NI)

2-3utanone 78-93-3 Ni) N) ND NI) NI) 46 31

3-Methylhexanc 589-34-4 N NI NI) N) NI 78 N)

Acetaldehyde 75-07-0 NI) NI) N) 22 15 13 NI) 70

Acetic acid, mcthylester' 79-20-9 N D ND NI) NI) NI) 29 ND

Acetone 67-64-1 NI) NI) NI) 14 NI) 220 140
ril

Acctonitrilc 75-05-8 N1) NI) NI) NI) NI) NI) 17

Benzene 71-43-2 ND NI) NI) NI) NI) 33 19

Carbon Tetrachloride 56-23-5 16 NI) NI) 2,700 D 18 3,400 1) 1,900 1)

Choroethane 75-00-3 NI) NI) NI) 21 NI) 180 87

Chloroform 67-66-3 N D ND NI) 95 N ) 75 40

Chloromethane 74-87-3 ND N) NI) ND NI) 730 D 220

Dichlorodifluoromethane 75-71-8 NA NA NA NA 9101) NA NA

Ethanol 64-17-5 ND ND NI) N ND NI) 23

Methanol 67-56-1 NI) NI) NI) NI) NI) 430 1) 230

Methylene Chloride 75-09-2 51 NI) ND ND NI) 11) 59

n-I leptane 142-82-5 NI) NI) ND NI) NI) 19 1I

n-Butane 106-97-8 20 NI) N) N) N) 66 25

0
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Table D- 10. Laboratory Analysis of 218-W-4C Burial Ground Vent Riser Samples. ' (2 Pages)

Concentration Detected in Vent Riser Samples (ppbv)

CAS Vent Riser
Analyte Number Vent Riser Vent Riser T4-04 Vent Riser Vent Riser Vent Riser Vent Riser

T1-04 T4-04 duplicate T7-06 T20-03 T29-01-S') T29-04-N'

Ietrachloroethene 127-18-4 25,000 D 14,000,000 1) 6,200,000 1) 36,000 D ND 2,400 1) 2.800 D

Toluene 108-88-3 ND NI) NI) N1) ND 16 ND

[richI oroethene 79-01-6 16 NI) N) 21 ND NI) ND

Trichloromonofluoromethane 75-69-4 800 D NI) N) 7900 D 8,600 1 NI ND

Vinyl Chloride 75-01-4 ND NI) NI) N) NID 17 NI)
Samples collected in 2003 to support the M-091 Progran (SGW-33829, 200-P-/ Operable Unit Repori on Step 1 Samp/ing and Analysis of/he J)ispersed Carhon

Tetrachloride Vadose-Zone Ploe).
/A SUMMA canister sample was collected from vent riser T29-04-N in Trench T-29 on October 21, 2003. However, the maximum carbon tetrachloride concentration in

Trench T-29 was detected at vent riser T29-01 -S. A second SUNIMA canister sample was collected in Trench T-29 fron vent riser T29-01-S on October 22. 2003, to correct this
unintentional mistake. ioth of these SU \1 MMA canister samples were sobinmitted for labroratory analysis.

Tentatively identified compound.

[bThe sample and duplicate sample required multiple dilutions to bring the analvtes into calibration range.

SUMMA is a trademark of Moletrics, Inc.. Cleveland, Ohio.

B anal.te found in associated blank.
CAS = Chemical Abstracts Service registry number.
) analvte was identified at a secondary dilution factor

NA - not analyred.
NID not detected.

ppbv parts per billion by volunme.

0

0

C)



Table D-1 1. Field Screening Results for Samples Collected from Vent Risers in the 218-W-4C Burial Ground.a

# of Vent # of Maximum Concentrations in Vent Riser Samples, Based on Field Screening

# of Vent Risers SUMMA I
Trench Risers Sampled Canister I)CM 1,1-DCA TCM 1,1,1-TCA CC14  TCE 1,1,2 ICA PCE

for Field Samples b gag gag gag gag agg gag (p/ ag
Screening Collected b

T-01 23 23 1 0.82 0.45 3.03 4.28 0.1 70i 1.30 < 0.10 5.50

T-04 31 31 2 4. 7 1x 28.1ex 283 2,337ex 668 25. 5 ex O98x 1,717ex

T-07 14 14 1 O.8ix < 0.25x 42.4 L.08x 13.5 1.56x 0.03 jx 47.3ex

T-20 7 6 1 < 0.10x < 0.25x 4.32 1.OOx 33.1 O IOx 0. 1 x 8.00x

T-29 10 10 2 < 0,10 < 0.25 3.37 1.52 0.62 < 0, 10 < 0. 10 < 0.25

,)a111ples coIIected Ill 1003 support Mhe M- 1 Program (fH-A4N t4 .I1. Transm a of the Bura Ground Sampling andI Aalysis Riesults 1o JIctoer-iDecmIbe ll ).
A duplicate SUMMA canister sample was collected from trench T-04. A second SII MMA canister sample was collected from trench T-29 because the first sample was

not collected from the vent riser in trench T-29 with the highest carbon tetrachloride concentration, as rCquired by the sampling design.

c= exceeds calibration range.
j = alue less than practical quantitation limit.
x = aloe is suspect-low because of gas chromatograph lamp degradation. lowever, a positive detection indicates the presence of the compound in the sample.

SUMMA is a trademark of Molctrics, Inc., Cleveland. Ohio.

I.1,1 -TCA 1,1 ,I-trichlorocthane.

I 1,2-T(A I , I .2-trichloroethane.
1.1 -DCA I . I-dichloroethane.
cu, carbon tetrachloride.
DC'M diciloromethane (imethylene chloride).
p/mv = parts per million by volume.
PCE tctrachloroethylene.
TCE = trichloroethylene.
TCM trichloromethane (chloroform).

m

ON

m
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Table D-12. Results of Passive Soil-Vapor Samples Collected in the
2 18-E- I 2B Burial Ground Trenches.

HEIS Sample Number Compound
1,2,4-Trimethylbenzene (ng) Tetrachloroethene (ng)

BICH22 25

B1CH52 26

B I C H155 25

B1CI65 30 33

B1C163 26

B1C167 -- 34

HIE IlS = Hanifrd Enironmeonal Information Svstn Database.

ng = nanogram.

Table D- 13. Summary of Passive Soil-Vapor Sample Data for
the 218-W-3A Burial Ground.* 11 Pages)

Sample Location Organic Compounds Analytical Results (ng/sample)

Trench T04

1, 1.1-Trichloroethane 103

Benzene 36
T04-A-1

Tetrachlorocthene 1113

Trichloroethene 60

1,1.1-Trichloroethane 296

T04-B-1 Beniene 65

Tetrachloroethene 431

1,1.1-Trichloroethane 152

T04-B-2 1.1-Dichloroethene 9 I

Tetrachlorocthene 480

1,1,1-Trichloroethane 375

1.I-Dichloroethene SO
104-C-I

Benziene 34

Tetrach loroethene 170

T04-C-2

Tetrachloioethene 147

D-28

Bienzene 32
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Table D-13. Summary of Passive Soil-Vapor Sample Data for
the 218-W-3A Burial Ground.* (11 Pages)

Sample Location Organic Compounds Analytical Results (ng/sample)

Trench TOS

11,1 -Tirichloroethane 218

T05-A-1 Benzene 33

Tetrachloroethene 76

1, 1,1 -Tichloroethane 544

.1 -Dichlioroethane 1057

1,1 -Diciloroethenc 80

T05-11-1 1,2-Dich loroethane 80

Benzene 37

Chlforoform 160

Tctrachloroethene 570

1, 1 ,1 -Trichloroethane 208

Beinzene 32

T05-C-I Chlorolorm 69

Tetrachloroethene 1123

Tirichoroethene 40

1, .1 -Tich loroethane 155

Benzene 36
T05-C-Il)

Chloroform 43

Tetrachloroethene 616

1. 1,1 -Trichloroethane 56

Benzene 59
T05-D-1

Tetrachloroethene 1262

Trichloroethene 27

1, 1I -Tiric iloroe thane 86
T05-D-2

Tetrachiloroethene I 18

1,. 1 -Trichloroethane 509

T05-D-3 Benzene 51

Tetrachloroethene 1025

1 , 1,1 -Trichloroethane 293

Ben zene 29
T05-D-4

Chloroform 40

Tetrachloroethene 806
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Table D-13. Summary of Passive Soil-Vapor Sample Data For
the 218-W-3A Burial Ground.* (11 Pages)

Sample Location Organic Compounds Analytical Results (ng/sample)

1, 1,1 -Trichloroethane 591

1, 1-Dichloroethane 101

T05-E- 1 1,1 -Dichloroethene 163

Chloroform 388

Teirachloroethene 328

1.1 -TIrichloroethane I 1754

11-Dichloroethane 1171

]1-Dichloroethene 2712

1,2-Dichlioroethane 1980
T05-F-I

Benzene 72

Chloroform 9370

Tetrachloroethene 1250

Trich loroethene 89

Trench T12

1,.1 -Trichloroethane 191

T12-A-1 1. -Dichloroethene 51

Tetrachloroethene 38

1,1, 1 -Trichloroethane 40

Benzcne 29
TIl2-13-1

Tetrachloroethene 606

TolueCn 29

1,1 -TIrichloroethane 148

Benzene 43
T12-C-I

Tetrachloroethene 2495

Trichlorocthene 40

Tetrachloroethene 639
TI 2-C-2 - __________ ~__________

Trichloroethene 29

Trench T19

1.1.1 -Trichloroethane 754

1,J-Dichloroethane 39

1,1-Dichloroethene 178

TI 9-A- I Benzene 43

Tetrachloroethelne 1593

Trichloroethene 50
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Table D-13. Summary of Passive Soil-Vapor Sample Data for
the 218-W-3A Burial Ground.* (11 Pages)

Sample Location Organic Compounds Analytical Results (ng/sample)

Trench T20

1,1,,1 -Trichloroethane 534

1 ,-Dichloroethene 26
T20-A-1

Benzene 26

Tetrachloroethene 215

1,1,1 -Trichloroethane 256

T20-A-2 Benzene 46

Tetrachloroethene 199

Trench T22

1, 1,1 -Trichloroethane 408

1J-Dichloroethene 40

Benzene 60
T22-A-1

Chloroform 42

Tetrachloroethene 20457

Trichloroethene 342

1, 1, 1 -Trichloroethane 167

Benzene 43
T22-A-2

Tetrachloroethene 10456

Trichloroethene 223

Trench T24

1, 1, 1-Trichloroethane 72

T24-A-1 Benzene 53

Tetrachloroethene 1353

1,1,1 -Trichloroethane 72

T24-A-2 Benzene 37

Tetrachloroethene 461

Trench T29

1,1, 1-Trichloroethane 126

T29-A-1 Benzene 53

Tetrachloroethene 68

1,1,1 -Trichloroethane 105

T29-A-2 Benzene 52

Tetrachloroethene 1 01
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Table D-13. Summary of Passive Soil-Vapor Sample Data for
the 218-W-3A Burial Ground.* (11 Pages)

Sample Location Organic Compounds Analytical Results (ng/sample)

1,1,1-Trichloroethane 251

1,1 -Dichloroethene 38

T29-B- I Benzene 38

Chloroform 37

Tetrachloroethene 350

1,1,1 -Trichloroethane 294

Benzene 44

T29-B-2 Carbon Tetrachloride 32

Chloroform 33

Tetrachloroethene 426

11,,1 -Trichloroethane 193

1,1 -Dichloroethene 50
T29-B3-2D

Benzene 27

Tetrachloroethene 277

1,1,1 -Trichloroethane 382

1,1 -Dichloroethene 99
T29-C-1

Benzene 31

Tetrachloroethene 222

1,1,1 -Trichloroethane 295

T29-C-2 1.1-Dichloroethene 63

Tetrachloroethene 131

Trench T31

1, 1. 1 -Trichloroethane 56

T3 1-A-1 Benzene 34

Tetrachloroethene 60

1.1.1 -Trichloroethane 57

T3 1 -A-2 Benzene 39

Tetrachloroethene 144

1,1,1 -Trichloroethane 74

T3 1-B-I 1.1-Dichloroethene 26

Tetrachloroethene 286

1,1,1 -Trichloroethane 590

Benzene 58
T3 1-3-2

Carbon Tetrachloride 29

Tetrachloroethene 819
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Fable D-13. Summary of Passive Soil-Vapor
the 218-W-3A Burial Ground.* (I1

Sample Data for
Pages)

Sample Location Organic Compounds Analytical Results (ng/sample)

1,1,1 -Trichloroethane 247

T3 1-C- I Benzene 47

Tetrachloroethene 51

1,1,1 -Trichloroethane 622

T3 1 -C-2 Benzene 70

Tetrachloroethene 254

Trench T32

1,1, 1 -Irichloroethane 185

T32-A-I Benzene 45

Tetrachloroethene 63

Trench T33

1,1, 1 -Trichloroethane 511

T33-A-1 Benzene 33

Tetrachloroethenc 232

1, 1,1 -Trichloroethane 270

1.1-Dichloroethane 80

1 ,-I-Dichloroethene 65
T33-13-1

Benzene 33

Chloroform 36

Tetrachloroethene 125

Trench T34

1,1, 1-Trichloroethane 205

1,1 -Dichloroethene 32
T34-A- I

Benzene 31

Tetrachloroethene 523

Trench T35

1,1,1 -Trichloroethane 251

1.2-Dichloroethane 25

T35-A- I Beniene 29

Chlorolorm 225

Tetrachloroethene 742

Trench T41

T41-A-1

1,1,1 -Trichloroethane 179

Benzene 35

I Tetrachloroethene 83
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Table D-13. Summary of Passive Soil-Vapor Sample Data for
the 218-W-3A Burial Ground.* (II Pages)

Sample Location Organic Compounds Analytical Results (ng/sample)

Trench T44

1,1, 1-Trichloroethane 34
144-A-1

Benzenc 25

1,1.1 -Trichloroethane 79
144-A-2

Tetrachloroethene 32

1,1.1 -Trichloroethane 72
T44-B-I

Benzene 46

1, 1.1 -Trichloroethane 40
T44-B-2

Benzene 27

Trench T46

11,1 'richloroethane 2828

II-Dichloroethane 553

146-A-I 11 -Dichloroethene 490

Benzene 28

Tetrachloroehene 382

1,1 -Trichloroethane 1204

1,1 -Dichloroethane 182

T46-A-2 1.1 -Dichloroethene 186

Benzene 37

Tetrachiloroethene 61

1, 1 -Trichloroethane 1352

1,J-Dichloroethane 188
T46-A-21)

1.1 -Dichlioroethene 381

Benzene 27

1I 11 -Trichloroethane 230

1, 1-Dichloroe thene 58
T46-13-1 __ _______ __

Benzene 39

Tetrach loroethene 230

1,1,1 -Irichloroethane 5I

1, 1 -Dichloroethane I II

T46-C- 1 1,1 -Dichloroethene 41

Benzene 39

Tetrachioroethene 27
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Table D-13. Summary of Passive Soil-Vapor Sample Data for
the 218-W-3A Burial Ground.* (11 Pages)

Sample Location Organic Compounds Analytical Results (ng/sample)

1,1,1 -Trichloroethane 259

I1-Dichloroethane 90

T46-C-2 1,1 -Dichloroethene 117

Benzene 26

Tetrachloroethene 32

Trench T48

1,.1 -Trichloroethane 31
T48-A-1

Benzene 29

1, 1 I-Trichloroethane 147
T48-A-3

Benzene 27

T48-B-I Benzene 34

Trench T50

S, 1-Trichloroethane 35
T50-1

Benzene 29

. 1 -Trichloroethane 79
T50-A-I

Benzene 25

Trench TSJ

.1 1 -Trichloroethane 11693

1.1-Dichloroethane 4025

.1 -Dichloroethene 938

TS 1-A-i Benzene 53

Chloroform 57

Tetrachloroethene 107

Toluene 25

1.1,1 -Trichloroethane 2025

1,1 -Dichloroethane 684

TSI-A-2 II-Dichloroethene 638

Chloroform 186

Tetrachloroethene 148

Trench TS3

TS3-A-I Benzene 45

Benzene 33
TS3-A-2

Tetrachloroethene 83

TS3-A-3 Benzene 31

TS3-A-4 Tetrachloroethene 192

Benzene 78
TS3-A-5

Tetrachloroethene 130
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Table D-13. Summary of Passive Soil-Vapor Sample Data for
the 218-W-3A Burial Ground.* (11 Pages)

Sample Location Organic Compounds Analytical Results (ng/sample)

1. 1,1 -Trichloroethane 32
TS3-A-6

Benzene 57

TS3-A-7 Tetrachloroethene 78

1, 1 ,-Trichloroethane 26
TS3-A-8

Tetrachloroethene 38

Benzene 29
TS3-A-9

Tetrachloroethene 47

1,1,1 -Trichloroethane 85
TS3-A-10

Tetrachloroethene 142

1. 1, 1-Trichloroethane 62

Benzene 42

TS3-A-11 Carbon Tetrachloride 26

Chloroform 36

Tetrachloroethene 32

1, 1, 1-Trichloroethane 68

Carbon Tetrachloride 149
TS3-A-12

Chloroform 241

Tetrachloroethene 96

1, ,1 -Trichloroethane 27
TS3-A-13

Benzene 28

1 1, 1-Trich loroethane 46

TS3-A-14 Benzene 30

Tetrachloroethene 73

1, ,1 -Trichloroethane 80
TS3-A- 15

Benzene 32

1,1 -Trichloroethane 100

1.1 .2-Trichlorotrifluoroethane 412
TS3-A- 16

Benzene 42

Tetrachloroethene 40

TS3-A-17 Benzene 34

TS3-A-17D 1,.1,-Trichloroethane 37

Benzene 30
TS3-A-1 8

Tetrachloroethene 25

TS3-A- 19 Benzene 30
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Table D-13. Summary of Passive Soil-Vapor
the 218-W-3A Burial Ground.* (11

Sample Data for
Pages)

Sample Location Organic Compounds Analytical Results (ng/sample)

Trench TS6

iBenzene 28
TS6-A-1

Tetrach loroethene 97

TS6-A-2 Tetrachloroethene 72

BeInzene 55
TS6-A-3

Tetirachloroethene 1 16

Bernzene 61

TS6-A-4 Chloroformn 52

Tetrachloroethene 36

TS6-B- I ITetrachlorocthene 94

TS6-B-2 Tetrachloroethene 58

Benzene 31
TS6-13-3

TIetrachloroethene 91

TS6-B-4 Blenzene 37

1,1 , 1-Trichloroethane 34

TS6-C'- I Chloroform 76

Tetrachloroethene 35

1,1,1-Trichloroethane 45

Beniene 38
TS6-(-2

(hloroibrm 61

TFetrachloroethene 26

Trench TSS

1,1,1 -Trichloroethane 133

Benizene 25
1S8-A-I

Tetrachloroethene 70070

Trichloroeihene 608

111 I -richloroethane 58

TS8-A-2 Benzene 28

Tetrach loroethene 706

Trench TS9

1.1, 1 -Trichloroethane 164

1,1 -Dichloroethane 134

Benzene 43
TS9-A- I

Carbon Tetrachloride 1184

Chloroform 1200

Tetrachloroethene 295
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Table D-13. Summary of Passive Soil-Vapor Sample Data for
the 218-W-3A Burial Ground.* (1 Pages)

Sample Location Organic Compounds Analytical Results (ng/sample)
*Samples collected in June and July 2006 to support the 200-SW-2 Operable Unit remedial investigation (SGW\ -32683,

Resilis Irom Passive Organic Vapor Sampling. Perfornd in Selected 200-SW-2 Operable Unit Landfills (218-f 4-3A,4
218-W-3 .AE, 218-W-4B, 21S- W-4C and 218- W-5) in June-July 2006).

ngisample = nan-grims/sample.

Table D-14. Summary of Soil-Vapor Sample Data for
the 218-W-3AE Burial Ground.* (3 Pages)

Sample Location Organic Compounds Analytical Results (ng/sample)
Trench T05

1,1.2-Trichlorotrifluoroetlhne 13788
T05-G- 1

Benzene 43

T05-G-2 Benzene 36

1. 1,2-Trich lorotrifluoroethane 482
TO5-G-3

Benzcne 26

T05-G-5 Benzene 48

1,2-Trich lorotrifluoroethane 227
T05-G -5)

Benzene 48

T05-G-6 Benzene 32

- 1,2-Irichlorotrifluoroethane 446
T05-Gi-7 --- ____________

Benzene 44

T05-G-8 Benzene 29

105-1 -I Benzene

T05-1-2 Benzene 26

T05-1 1-3 1 1,1 -Trichloroethane 33

T05- 11-4 Benzene 42

T05-H-5 Benzene 50

T05--1-6 Tetrachloroethene 30

1, 1 1-Trichloroethane 31

T05-H1-7 Benzene 34

Tetrachloroethene 139

11,,1 -Tric hloroethane 40

T05-l -8 Benzene 26

Tetrachloroethene 32

T05-11-81) Tetrachloroethene 142

T05-l-l-9 Benzene 36

Trench T08

11.1 -Trichloroethane 1894
T08-A- I

1.1 .2-Trichlorotrifluoroethane 1082
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Table D- 14. Summary of Soil-Vapor Sample Data for
the 218-W-3AE Burial Ground.* (3 Pages)

Sample Location Organic Compounds Analytical Results (ng/sample)

1, 1 -Dichloroethane 63

1.1 -Dichloroethene 123

Benzene 40

Tetrachloroethene 373

Trench T0

1,2.4-Trimethylbenzene 27
TI O-A-2

Benzene 55

TI O-A-3 Benzene 54

TI 0-A-4 Benzene 32

TI 0-A-5 Benzene 32

TI 0-A-6 Benzene 31

1, 1,1 -Trichloroethane 50

1 10-A-8 1,1,2- Irichliorotritilnoroethane 797

Benzene 33

1, 1 1I Trichloroethane 54

TI0-A-9 1 ,1,2-1Trichlorotritluoroethane 5870

Benzene 38

1, 1,1 -Trichloroethane 87

1,1,2- Irichlorotrit'luorocthanc 2212
I 10-A-10

Benzene 40

Tctrachloroethene 62

1, .1 -Trichloroethane 29

1, 1,2-Irichlorotrilluoroethane 793
T10-A-l

Benzene 26

TFetrachloroethene 30

I1,,1 -Trichloroethane 622

1, 12-Irichlorotritlu noroethane 8059

1, 1-Dichloroethane 102

T10-A- 12 1.2-Dichloropropane 92

Benzene 88

Chloroform 58

Tetrachloroethene -51

1,1 ,1- Trichloroethane 42
T] 0-A-13

1,1,2-'I'richlorotriluoroethane 5534

T l0-A-14

1, 1. 1 -Trichloroethane

1, 1,2-Irichlorotrilluoroethanec

87

6949

Benzene j 35
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Table D-14. Summary of Soil-Vapor Sample Data for
the 218-W-3AE Burial Ground.* (3 Pages)

Sample Location Organic Compounds Analytical Results (ng/sample)

.1,,1 -Trichloroethane 273

1,1, 2-Tricllorotriiluoroetihane 1813
Tb-A-I5

1, -Dichloroethene 169

Benzene 29

I1. I -Trichloroethane 85

1,1,2-Trichlorotri 1luoroethane 794
T10-A-16

1,1-Dichlorocthene 27

Benzenc 39

1, 1, 1-Trichloroethane 118

1,1,2- Irichlorotri fbloroetihane 1187
T10-A-17

Tetrachloroethene 64

Trichloroethene 846

T 10-A-18

T10-11-1

LI
1, 1 -richloroethane

TrichlorotrifIluoroethane

Benzene

70

423

95

Trichloroethene 30

1, 1, 1 -Trichloroethane 21153

1, I-Dichloroethane 3386

1, 1 -Dichloroethene 965

Benzene 37

Tetrachloroethene 14591 1

Trichloroethene 483

*Samples collected in lne and JIly 2006 to support the 200-SW-2 Operable Unit remediAl investigation (SGW-32683.
Resdls irom Passiv Organic Vapor Sampling. Performed in Se/ed ed 200-SWI-2 Operoh/i Unit Land/i//s (2 /8- WV-34 2 --
34AE 218-W-4B. 2 1 N- W'-4 C, and 218- W-51) in Jiln-Jly 2006),

no sampe IC na nogram s sample.

Table D- i5. Summary of Soil-Vapor Sample Data for
the 218-W-4B Burial Ground.* (2 Pages)

Sample Location Organic Compounds Analytical Results (ng/sample)

Trench T08

11, 1 -Trichloroethane 1224

I J-Dichloroethane 166

1.1 -Dichloroethenc 3 13

T-08-1A I .2-Dichloropropane 1402

Benzene 54

Carbon Tetrachloride 87204

Chloroform 7220

Ietrachloroethene 230
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Table D-15. Summary of Soil-Vapor
the 218-W-4B Burial Ground.*

Sample Data for
(2 Pages)

Sample Location Organic Compounds Analytical Results (ng/sample)

Trichloroethene 387

1,1,1 -Trichloroethane 778

1, 1-Dichloroethene 315

1,2-Dichloropropane 1177

Benzene 26
108-A-I

Carbon Tetrachloride 70396

Chloroform 6762

Tetrachloroethene 110

Trichloroethene 284

Benzene 62
T08-A-2

Carbon Tetrachloride 30

1,1,1 -Trichloroethane 720

1,1 -Dichloroethane 73

1,1 -Dichloroethene 82

1,2-Dichloropropane 486

T08-A-3 Benzene 43

Carbon Tetrachloride 33091

Chloroform 3070

Tetrachloroethene 115

Trichloroethene 369

1, 1, 1 -Trichloroethane 73 1

1, -Dichloroethane 97

1,1 -Dichlioroethene 156

1.2-Dichloropropane 2096

T08-A-4 Benzene 28

Carbon Tetrachloride 79082

Chloroform 5742

Tetrachloroethene 232

Trichloroethene 351

*Samples collected in June and July 2006 to support the 200-SW-2 Operable Unit remedial investigation (SGW-32683,
Results fon Passive Organic Vapor Sampling, Per/61rmed in Selected 200-SWY-2 Operable Unit Land/ills 218- -3A, 218-IW-

34E, 218- V-4B, 218- W-4 and 218-1W-5) in june-July 2006).
ng/sample = nanograms/sample.
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Table D-16. Summary of Soil-Vapor Sample Data for
the 218-W-4C Burial Ground.*

Sample Location Organic Compounds Analytical Results (ng/sample)

Trench T19

Benzene 54

T19-A Chloroform 30

TolUene 25

T19-B-1 Benzene 36

T19-B-2 Benzene 32

T19-B-3 1,1,1 -Trichloroethane 40

Trench T23

I 11, 1-Trich loroethane 2003

1,1-Dichloroethane 53
T23-A-1

1,1-Dichloroethene 79

Benzene 35

Trench T58

1, 1,1 -Trichloroethane 88

T58-A-1 Benzene 36

Tetrachloroethene 79

1,1,1-Trichloroethane 37

T58-A-ID Benzene 37

Tetrachloroethene 57

1, 1 1 -Trichloroethane 605

]1, -Dichloroethene 48
T58-B-1

Benzene 54

Tetrachloroethene 30
*Samples collected in June and July 2006 to support the 200-SW-2 Operable Unit remedial investigation (SGW-32683,

Results eoni Passive Organic Vapor Sanplina, Performed in Selected 200-SW-2 Operable Unit Landtfills (218-W-3A,
218-W-3 A E, 218-1W-4B, 218-TW-4C and 21 8-WI-5} in June-Juy 2006).

ng/sample = nanograms/sample.
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Table D-17. Summary of Soil-Vapor Sample Data for the 218-W-5 Burial Ground.*

Sample Location Organic Compounds Analytical Results (ng/sample)

Trench T22

1, 1,1 -Trichloroethane 188

T22-A-1 Benzene 47

Tetrachloroethene 78

11,1 -Trichloroethane 1020

1,1 -Dichloroethane 84

T22-A-2 1.1 -Dichloroethene 190

Benzene 37

Tetrachloroethene 250

1, ,1 -Trichloroethane 2310

1, 1,2-Trichlorotrifluoroethane 410

1,1-Dichloroethane 159

T22-B-1 1,1-Dichloroethene 470

Benzene 35

Tetrachloroethene 2621

Trichloroethene 49

*Samples collected in June and July 2006 to support the 200-SW-2 Operable Unit remedial investigaion (SGW-32683,
Resulis fiom Passivc Organic lVapor SunpIingZ, Pcrlormed in Selected 200-SWV-2 Operable Unit Landfills (218-W-3A, 218-W-
3AE, 2 18- W-4B, 218-W-4C, and 218- W-5) in June-July 2006).

ng/sample nanograms/sample.

Table D-18. Radiological Survey Results for 218-E-2 and
218-E-5 Burial Grounds.* (2 Pages)

Cs-137 Concentration IpCi/gIND

Location Measured value ± 1 sigma {Minimum Detectable Levels}

First Model Second Model
(' clean layer A + 6" Cs-137 in B) (6" Cs-137 in layer A)

123 + 9 { 18 0.68 +- 0.05 {0.10}

2 1698 65 {241 9.38 + 0.37 10.13}

3 1280 50 120} 7.07 + 0.28 10.11}

4 822 + 33 19} 4.54 +r0.19 {0.10}

5 1200 +47 {20 6.62+ 0.27 {0.11

6 1542 59 {22} 8.52 +0.34 {0.12}

7 1059 42 120} 5.84 0.24 )0. 11

8 1535 +r61 128 } 8.48 0.35 10.16}

9 132 9 :16, 0.73r 0.05 {0.09}

D-43



DOE/RL-2004-60 REV 0

Table D-18. Radiological Survey Results for 218-E-2 and
218-E-5 Burial Grounds.* (2 Pages)

Cs-137 Concentration [pCi/g]ND

Location Measured value ± 1 sigma {Minimum Detectable Levels}
First Model Second Model

(I' clean layer A + 6" Cs-137 in B) (6" Cs-137 in layer A)

A 1717 +71 J 36} 9.48 i 0.41 {0.20}

B 1686 70 {42} 9.31 + 0.40 {0.23}

C 1132 50 {35} 6.25 +0.28 {0.19}

*Data collected in September 2006 to support the 200-SW-2 Operable Unit remedial investigation (PNNL-00 157, Soil
Measurements at 218-E-2 and E-5 Burial Grounds).

ND concentration values are based on the model applied for analysis and reported uncertainty does not include systematic
component of the model accuracy.

ND = not detected.

Table D-19. Plutonium and Uranium
200-SW-2 Operable Unit Landfills.

Estimates in
(2 Pages)

. Estimated Total Estimated Estimated Total Estimated
Landfill size Plutonium Plutonium Uranium Uranium

(acres) Inventory (g) Inventory Inventory (g) Inventory (g/ac)

218-C-9 1.25 0 0 0 0

218-E-1 3.24 900 278 400,000 123,574

218-E-2 5.49 800 146 300,000 54,678

218-E-2A 1.07 -- -- -- --

218-E-4 3.58 10 3 1,000 279

218-E-5 2.44 623 255 120,001 49,116

218-E-5A 1.1 1,380 1,258 120,000 109,356

218-E-8 1.06 20 19 2,000 1,894

218-E-9 0.98 -- -- -- --

218-E-10 70.16 4,942 70 801,015 11,418

218-E-12A 28.24 8,931 316 994,740 35,228

218-E-12B 217.17 1,393 6 7,640 35

218-W-1 6.34 94,030 14.840 700,000 110,478

218-W-IA 14.97 2,000 134 900,000 60,129

218-W-2 7.05 126,010 17.879 1,400,000 198.645

218-W-2A 20.39 6,385 313 2,690,000 131,955

218-W-3 8.08 68,240 8,445 79,798,801 9,875,102

218-W-3A 56.93 552 10 634,186 11,139

218-W-3AE 61.29 122 2 439,222 7,166

218-W-4A 21.01 35,386 1,684 393,806,555 18,743,767

218-W-4B 9.34 8,977 961 21,568 2,308
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Table D- 19. Plutonium and Uranium Estimates in
200-SW-2 Operable Unit Landfills. (2 Pages)

Estimated Total Estimated Estimated Total Estimated
Landfill Size Plutonium Plutonium Uranium Uranium

(acres) Inventory (g) Inventory Inventory (g) Inventory (g/ac)(acres)C44. Inventr g2(g4ac),7774,
218-W-4C' 44.08 26 1 214,777 4,873

21 8-W-5

218-W- 1I

90.91

2.3

g = gram.
g/ac = granms per acre.
-- - unknown qianfity.

166 6,914,968 76,065
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Table D-20. 200-SW-2 Operable Unit Landfill Inventories. (5 Pages)

Landfill Items Known to be Disposed
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Table F-20. 200-SW-2 Operable Unit Landfill Inventories. (5 Pages)

Landfill Items Known to be Disposed
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Table D-20. 200-SW-2 Operable Unit Landfill Inventories. (5 Pages)
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APPENDIX E

INITIAL CONCEPTUAL SITE MODELS FOR THE
200-SW-2 OPERABLE UNIT LANDFILLS

This appendix presents the initial conceptual site models (CSM) for the 200-SW-2 Operable Unit
(OU) landfills.

Information pertaining to contaminant sources, release mechanisms, transport media, exposure
route, and receptors has been incorporated into the CSMs. The conceptual exposure pathway
model (Figure E-l) is included to develop an understanding of potential risks and exposure
pathways associated with the waste sites. This information forms the basis for an evaluation of
potential human health and environmental risk.

Figures E-2 through F-7 present an overview of the CSM for each of the six bins in the
200-SW-2 OU. These CSMs provide a brief description of each bin, including those landfills
that are part of the bin. Also included in these figures are photos showing typical sites within the
bin, as well as maps showing the locations of the sites.

Figures E-8 through E-33 present the individual site CSMs for each of the 25 landfills in the
200-SW-2 OU. Because the 218-W-6 Burial Ground has not received waste, no CSM has been
developed for this site. Also included is a CSM for the caissons and vertical pipe units in the
218-W-4A and 218-W-4B Burial Grounds. Information included in these CSMs includes
historical information, preliminary contaminant distribution models, a summary of past
characterization activities, and aerial photos and individual site figures.

Subsequent to publication of DOE/RL-2004-60, 200-SW-I Nonradioactive Landfills and Dumps

Group Operable Unit and 200-STW-2 Radioactive Landfills and Dumps Group Operable Unit
Remedial Investigation/Feasibility Study Work Plan, Draft A, a number of smaller waste sites
that once resided in the 200-SW-2 OU were moved to the 200-MG-I OU in accordance with
Hanf/rd Federal Facility Agreement and Consent Order (Tri-Party Agreement) change requests.
This migration of waste sites primarily affected Bin 1 and Bin 2, as described in the Draft A
RI/FS work plan. Based on a reassessment of the 25 landfills that now remain in the
200-SW-2 OU, a new set of groupings or "bins" has been established for this version of the work
plan. This new set of bins was established based on factors such as waste volume, waste type,
waste form, disposal practices, periods of landfill operations, homogeneity of waste, and

potential risk, among others. The new bins have been named as follows and are identified as
such throughout this document:

. Bin I - TSD-Unit Landfills

. Bin 2 - Industrial Landfills

. Bin 3 - Dry Waste Alpha Landfills

. Bin 4 - Dry Waste Landfills

. Bin 5 - Construction Landfills

. Bin 6 - Caissons.
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Table E-1. Summary of 200-SW-2 Operable Unit Bins.
Number of

Bin Landfills or Landfill General FeaturesCaissons in Name
Bin

218-E- 10 Included in DOE/RL-88-20, Hanford Facility Dangerous
218-E-I 2B Waste Permit Application, Low-Level Burial Grounds
218-W-3A Contain retrievably-stored TRU waste (M-091 Project)

Bin 1 - TSD- 218-W-3AE Potential for small volumes of sorbed, containerized liquids
Unit Landfills 218-W-4B Potential for areas of subsidence

218-W-4C High dose rates

218-W-5
218-W-6

218-E-2 Potential for subsidence
218-E-2A H igh internal void volume

Bin 2 -218-E-5 Disposal of failed/obsolete equipment

Industrial 8 218-E-5A High dose rates

Landfills 218-E-9 Waste typically contained in large wooden or concrete boxes
218-W- I A
218-W-2A
218-W- I I
218-W-1 Contain -90% of the pre-1970 alpha-contaminated low-level

Bin 3 - Dry28-2 wse
Waste Alpha 4 218-W-2 waste

Landfills 218-W-3 Waste primarily packaged in fiberboard cartons/boxes/drums
218-W-4A Low potential for subsidence

Waste primarily packaged in fiberboard cartons/boxes/drums

Bin 4 - Dry 218-E-1 Medium dose rate (up to 2,000 mR/h)
Waste 2 218-E-12A Low potential for subsidence

Landfills Primarily beta-gammna contaminated waste
Surface stabilized with fly ash

Bin 5 - 218-C-9 Low-activity waste (,-100 mR/h)
Construction 3 218-E-4 Primarily construction/demolition debris and concrete rubble

Landfills 218-E-8 Low potential for areas of subsidence

Some high-dose-rate waste
Some remote-handled waste
Small containers, such as 3.8 to 18.9 L (1- to 5-gal) cans
Some high beta-gamma radiation

Bin 6 -1 218-W-4A Potential for small volumes of sorbed organics (lab packs)
Caissons 218-W-4B Eight caissons/vertical pipe units in 218-W-4A Burial Ground

(four potentially unused)
Five alpha caissons (M-091 Program; out-of-scope for
200-SW-2 Operable Unit: one potentially unused)
Six dry waste caissons in 218-W-4B Burial Ground

DOELR L-88-20, Hanmfrd Failir Dangcious Waste Pernii Appli atiiOn. Lo -Level Burial Ground.

TSD = treatment. storagu, and or disposal unit).
TRL = Radioactiv e wkaste as defined in DOE G 435.1 1, Inplementation Guide or U se iith DOE W 4351 -I.

E-2
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Figure E-1. Conceptual Exposure

Operable Unit Landfills.

Elements of a Complete Exposure Pathway*

Past or Current
Sources of

Contamination

Chemical Release
Mechanisms

Environmental Potential Exposure Potential Exposure
Transport Media Points Routes

ExernaGammaRadation N

Ingastion C C

nhalaion C C c N

emal Contac

Sweat Lodge lnhalto

Solid Waste from 200 Area
Facilities. Other Hanford

Site Generators, and Offsite 0
Generators

External Gamma Radiation - C C C C

Ingestion C C C C

Landfills: Waste

Direat contact bv receptors ShlwZneSi' Disposal Trenches Dra otc
Shallow Zone Soil Caissons Dra otc

Uptake into Veetation andN
Prey ItemsN c c c

D.. ust Generation through Wind Lnte'qui'CnII1:r i r ust in Ambient Air Landfills with Thin orInhalatiorIFirInadequate Covers

Volatizationapor Transport Vapors in Ambient Air naiequate covers Inhalation C C C

This figure will be revised as additional characterization data becomes available. This figure will be included in future revisions to this RI/FS work plan.
**Exposure to groundwater beneath the 200-SW-2 Operable Unit will be addressed in the groundwater operable units RI/FS reports for the 200 Areas.
-Shallow zone soil is defined as zero to 15 feet below ground surface. This depth could be extended beyond 15' bgs when suggested by site-specific data.
C = Potentially complete pathway
N = Incomplete pathway
I = This is a potentially complete pathway: however exposure is considered insignificant.
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Figure E-2. Initial CSM for
Bin I TSD Unit Landfills.
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TSD Uit anfil

This bin includes the eight 200-SW-2
OU landfills that are pennitted as RCRA
TSD Unit Landfills and are included in the
Low-Level Burial Grounds Dangerous
Waste Permit Application, Part A (DOE/
RL-88-20, Hanford Facility Dangerous
Waste Permit Application, Low-Level
Burial Grounds). The majority of
available historical documentation for
200-SW-2 OU Landfills is associated
with these sites (approximately 110,000
of 117,000 total documents). These
landfills, therefore, are considered the
best-documented sites in the scope of the
RI/FS work plan. Sites in this bin include
the 218-W-3A, 218-W-3AE, 218-W-4B,
218-W-4C, 218-W-5, 218-W-6, 218-E- 10,
and 218-E-12B Burial Grounds.
Historical documentation suggests that no
bunals have been made to several large-
area portions of the 218-W-4C, 218-E- 10,
and 218-E-12B Burial Grounds, or the
entire 218-W-6 Burial Ground. The seven
landfills and associated in-scope trenches
in this bin received waste at various times
from 1955 to 2004. Approximately 70
percent of the 200-SW-2 OU's overall
waste volume is included in this bin.
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Figure E-3. Initial CSM for

Bin 2 Industrial Landfills.
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kndustrial [andfilIs

This bin includes eight past practice
landfills that received radioactive waste
that was generally packaged in large
wooden or concrete boxes, containing
large quantities of mixed fission products.
For the most part, these landfills were
dedicated for burial of large pieces of failed
or obsolete equipment from the chemical
processing facilities. Many of these sites
contain burials made over 50 years ago.
Historical burial documentation is good
for the 218-W-2A and 218-E-5A Burial
Grounds; however, historical burial
documentation for the remaining sites is
at a minimum. Sites in this bin include
the 218-W-2A, 218-E-5A, 218-E-2,
218-E-2A, 218-E-5, 218-E-9, 218-W-lIA,
and 218-W-I1I Burial Grounds. The eight
landfills included in this bin received
waste at various times from 1944 to
1985. Approximately 13 percent of the
200-SW-2 OU's overall waste volume is
included in this bin.
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Figure E-4. Initial CSM for
Bin 3 Dry Waste Alpha Landfills.

Dry Waste Alpha
Lan dfilIs

This bin includes four past practice
landfills that received radioactive waste

packaged primarily in fiberboard or
small wooden boxes, wrapped in heavy
brown paper or burlap, or placed in
the trench without packaging. A small

percentage of the waste is packaged in
metal drums. All types of miscellaneous
wastes, including contaminated soils and

potentially contaminated rags, paper,
wood, and small pieces of equipment
such as tools, have been placed in these
sites. Some larger equipment (e.g.,
several motor vehicles, large canyon-
processing equipment) is known to have
been disposed to these sites. Available
historical documentation suggests that
these four sites collectively contain at
least 90 percent of the 200 Areas landfill

pre-1970 alpha inventory. Available
historical documentation for the older
landfills (218-W- 1 and 218-W-2 Burial
Grounds) in this bin generally is poor
because these landfills received waste in
the 1940s and 1950s. Available historical
documents for the newer landfills

(218-W-3 and 218-W-4A) in this bin are
more numerous, as these two landfills
received waste in the mid-I950s to 1960s.
The four landfifls included in this bin
received waste at various times from 1944
to 1968. Approximately 10 percent of the
200-SW-2 OU's overall waste volume is
included this bin.
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Figure E-5. Initial CSM for
Bin 4 Dry Waste Landfills.
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This bin includes two past practice
landfills that received radioactive waste
packaged primarily in fiberboard or small
wooden boxes, wrapped in heavy brown
paper or burlap, or placed in the trench
without packaging. A small percentage of
the waste is packaged in metal drums. All
types of miscellaneous wastes, including
contaminated soils and potentially
contaminated rags, paper, and wood, have
been placed in these sites. These sites also
contain a few pieces of large equipment
such as tank farm pumps. Available
historical documentation for these sites is
generally poor. Sites included in this bin
include 218-E-1 and 218-E- 12A Burial
Grounds. The two landfills in this bin
received waste at various times between
1945 and 1967. Approximately 4 percent
of the 200-SW-2 OU's overall waste
volume is included in this bin.
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Figure E-6. Initial CSM for
Bin 5 Construction Landfills.

Bin 5
Construction

Landfills

This bin includes three past practice
landfills that mainly were limited to burial
of wastes resulting from construction
work on existing facilities or demolition
of surplus facilities. Wastes in these
sites are believed to contain very little

alpha contamination; beta-gamma
contamination is likely also at a minimum.
Documentation for 218-C-9 Burial
Grounds is believed to be nearly complete;
however, few historical documents
exist for the 218-E-8 and 218-E-4 Burial
Grounds. The three landfills in Bin 5
received waste at various times between
1955 and 1989. Approximately 3 percent
of the 200-SW-2 OU's overall waste
volume is included this Bin.
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Figure E-7. Initial CSM for
Bin 6 Caissons.
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Caissons
This bin includes fifteen cylindrical
containment structures commonly known
as caissons and/or vertical pipe units
that were used (or intended to be used)
for disposal of hot-cell waste or high
plutonium concentration waste. The
vertical pipe units (sometimes termed
caissons) located in the 218-W-4A Burial
Ground were made of welded 208.2 L
(55 gal.) drums or corrugated pipe and
concrete; the caissons in 218-W-4B
Burial Ground were made of metal and/or
concrete. Documentation for the caissons
in 218-W-4A Burial Ground generally is
poor, while more documentation exists
for the caissons in 218-W-4B Burial
Ground (150 to 250 documents per
caisson). Caissons located in this bin
include 218-W-4B-CI1,218-W-4B-C2,
218-W-4B-C3, 218-W-4B-C4,
218-W-4B-C5, 218-W-4B-C6,
218-W-4B-CU1, 218-W-4A-C1,
218-W-4A-C2, 218-W-4A-C3, and
218-W-4A-C5 Caissons. This bin also
includes some caissons in 218-W-4A
and 218-W-4B Burial Grounds that are
believed to be empty/unused, according
to available historical documentation;
caissons that are suspected to be empty
include the 218-W-4A-C4, 218-W-4A-C6,
218-W-4A-C7, 218-W-4A-C8, and
218-W4B-Alpha 5 Caissons. Waste
was disposed in caissons from 1959 to
1990. Approximately 0.01 percent of the
200-SW-2 OU's overall waste volume is
included this bin.
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andflll Summary
rnfor mation

WIDS Code & 218-C-9, Dry Waste No. 0C9, 218-C-9
Aliases Burial Ground

Landlill Type Construction

OU & Category 200-SW-2, past practice

Dates of Waste Liquid discharges 1953 to 1983. Solid
Receipt waste burial 1985 to 1989

Area & Shape 1.81 ha (4.46 acres) - irregular shape

Location North of 7th St and north of Hot

Semiworks Plant

General The burial pit is located at the site of
Description the dried 216-C-9 Pond. The dried

pond was covered with a layer of
wxashed gravel, and material from the
deactivation and demolition material of
the Hot Seiniworks Plant wN as disposed.
In August 1986, a frc was discosered
in the burial pit. It was determined
that metal frames cut with a torch had
been placed in the pit before fully
cooling and ignited flammable inaterial.

hrie entire site has been backfilled
and surface stabilized. A routine
radiological survey is performed
annuallv. Debtris at the site consists of
radiologicall contatiniated concrete
rubble, large equipment. roofing
materiali metal scrap, and other Hot
Scmiworks Plant demoli tion wastes.
Contaminated soil from UN-2 16-L37
and UN-216-E-39 also was placed in
the pit.

Trenches I large pit

Waste Volume, I billion L (264 milion gal tnildly
Pu/U Inventory, radioactive steam condensate liquid
and Contaminant discharge prior to use as a landfill, and
Inventory (In- 7.580 m3 (9,920 y1d3) of miscellaneous
Scope Low-Level solid debris and soil -The site contains

& Unsegregated L LWV only. The site contains no Pu, and
Wastes only) less than a milligran of U. 43 Ci of

Beta-Ganmma at burial.

Source Facilities Hot Semiworks (201-() demolition
Contributing
More than 5% of
Waste by Volume

References W )IDS; Burial Records. 11-2-44501
Shcet 93: H-2-44501 Sheet 94; 1-12-
32523 ' Inter-s en xwithJIi) Anderson

25 July 2005. AR I-1608: Enginering
Order No. 19813 dated 10 8 1985
R HO-CD-673

DOE/RL-2004-60 REV 0
Figure E-8. Initial CSM for the

218-C-9 Burial Ground.

1 m

L._

LEGEND
SUs,..d Solid W-1.o A-e.,t cldo

216 C ,9 lqta waste m sp l area)
Radlacimme Solid Waate

Weblls Aailable toerSaeping/Logging

+ .$' Dec Mr.amnd Wlls

Sedoso pe.e1985 1989

4

3

I /[717

218-C-9

- Historical documentation review
o See Section 5 for a summary of the

review process

- Surface geophysical surveys
o Geophysical data indicates that this landfill

does not appear to contain large, continuous
concentrations of buried objects or debris in
well-defined trenches or pits.

o See Section 3 for results

Current year radiological surveys
o Maps are included in Appendix D
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WIDS Code &
Aliases

Landfill Type

OU & Category

Dates of Waste
Receipt

Area & Shape

Location

General
Description

Trenches

Waste
Volume, Pu/U
Inventory, and
Contaminant
Inventory
(In-Scope
Low-Level &
Unsegregated
Wastes only)

Source
Facilities
Contributing
More than 5%
of Waste by
Volume

References

218-E- 1, 200 East Dry Waste
No. 001

Dry Waste

200-SW-2, past practice

1945 to 1953

0.961 ha (2.37 acres) - rectangle

West of PUREX (202-A
Building) and south of 4th St

In 1974, areas with surface
depressions were filled to grade
with cinders from the 284-E
Powerhouse and topped with
gravel. In October 1978, an
area of previously buried waste
was uncovered at the south end
of a trench. The contamination
was reburied and covered with
clean soil. The entire landfill
was surface stabilized with
46 cm (18 in.) of clean soil and
vegetated with wheat grass.

15 north-to-south trenches 61 mn
(200 ft) long, ranging trom 5 m
to 6 m (16 ft to 20 ft) wide

3,030 m3 (2.317 yd3) dry waste.
The site contains unsegregated
waste only. 0.9 kg Pu, 400 kg U.
100 Ci of Beta-Gamma at burial.

200 East Area - believeed to be
mainly B-Plant wastes

WIDS; WHC-EP-0912; RHO-
CD-673; H-2 - 124; HW-60807;
SWITS; RHO-72710-82-167

C1~o :cal ~A i hs
N190

NiW6

Landfill Summary
Information

DOE/RL-2004-60 REV 0
Figure E-lI. Initial CSM for the

218-E-I Burial Ground.
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years o peration
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218-E- I

- Historical documentation review
o See Section 5 for a summary of the

review process

- Surface geophysical surveys
o Geophysical data indicates that 218-E- I

contains 15 trenches with variable amounts
of metallic material contained in each.

o The buried material does not appear to be
continuous throughout the entire length of
most trenches.

o See Section 3 for results

- Current year radiological survey
o Maps are included in Appendix D
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" Waste primarily packaged in
fiberboard cartons/boxes/drums

- Medium dose rate (up to 2,000 mR/
1r)

- Low potential for subsidence
" Primarily beta-gamma contaminated

waste.
- Surface stabilized with fly ash
" Contains the UPR-200-E-53 waste

site. See Table 3-5 for additional
detail.
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LandfdI Summry
tn formation

WIDS Code & 218-E-2, 200 East Industrial
Aliases Waste No. 002, Equipment

Burial Ground #2

Landfill Type Industrial

OU & 200-SW-2, past practice
Category

Dates of Waste 1945 to 1953
Receipt

Area & Shape 2.05 ha (5.06 acres) - rectangle

Location North of B Plant and south
of BX Tank Fann; co-located
with Burial Grounds 218-F-5,
218-E-5A and 218-E-9

General The unit was surface stabilized
Description in 1979 with 0.3 m (I ft) of'

clean backfill material and
vegetated with wheat grass.
Trench lengths vary from 27 in
to 142 in (90 ft to 465 f). The
site is co-located with Landfills
218-E-2A, 218-E-4. 218-E-5,
21 8-E-5A and 218-E-9.

21"-2 & 9

(4)|

218-E-2A

LEGEND 218-E-4

LA Trench Number

LZUnused Waste Area

r71 Radioactive waste

Years of Operation
218E02: 11945-1953
218-0-ZA. 1945-1950
21 8_E_4: 1956-1956
218-E-9: 1954-1965
21:-E-SA: 1956- 1961
215-8-9:1953 -1958

DOE/RL-2004-60 REV 0
Figure E-10. Initial CSM for the

218-E-2 Burial Ground.
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Trenches

Waste
Volume, Pu/U
Inventory, and
Contaminant
Inventory
(In-Scope
Low-Level &
Unsegregated
Wastes only)

Source
Facilities
Contributing
More than 5%
of Waste by
Volume

References

9 industrial (wide) trenches.

9,033 m3 ( 11,815 yd3) of
industrial wastes. The site
contains unsegregated waste
only. The site contains 0.8 kg
Pu, 300 kg U. 25,000 Ci Beta-
Gamma at buriaL.

200 East Area

WIDS: SWITS

218-E-2
- Historical documentation review

o See Section 5 for a summary of the
review process

- Surface radiological surveys
o In September 2006 radiological soil

measurements at the 218-E-2 and 218-E-5
Burial Grounds were performed in support
of the 200-SW-2 OU non-intrusive
characterization effort.

o Eight survey locations (hot-spots) were
selected for further radiological soil
measurements in and around the two
landfills, based on previously collected
MSCM data.

o Cesium contamination appears to be close
to the surface and probably not directly
related to the landfill.

o See Section 3 for results
Current year radiological survey
o Maps are included in Appendix D

20

50

GROUNDWATER Noto scale

- High internal void volume
- High potential for subsidence
" Disposal of failed/obsolete

equipment
- High dose rates
" Waste typically contained in large

wooden or concrete boxes
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Landfill Summary
Info rmation

WIDS Code &
Aliases

Landfill Type

OU & Category

Dates of Waste
Receipt

218-E-2A, Regulated Equipment
Storage Site No. 02A, Burial
Trench

Industrial

200-SW-2, past practice

1945 to 1950

Area & Shape 0.372 ha (0.918 acres) - rectangle

Location North of B Plant and south
of 218-E-2. A railroad spur
separates 218-E-2 from 2 18-E-2A

General The site was used as an
Description above-ground storage site for

contaminated equipment. There
are no records or inventories
for this site. A 1978 inspection
noted a number of sinkholes.
During 1979, several loads of soil
were placed over the sinkholes,
and the stored above-ground
equipment was buried in the
218-E-10 Landfill. The site was
surface stabilized with 0.3 m
(I ft) of soil, revegetated, and
posted/rnarked as an underground
radioactive material area in 1980
to 1981. The site is co-located
with Landfills 218-E-2, 218-E-4,
218-E-5, 218-E-5A and 218-E-9.

Trenches One east-west trench

Waste The site contains unsegregated
Volume, Pu/U waste only. Nothing is known
Inventory, and about waste volume or
Contaminant inventories.
Inventory
(In-Scope
Low-Level &
Unsegregated
Wastes only)

Source
Facilities
Contributing
More than 5%
of Waste by
Volume

References

/I

DOE/RL-2004-60 REV 0
Figure E- 11. Initial CSM for the

218-E-2A Burial Ground.
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7Radoactive Waste

Years of Operation
218-E-2A 1945-1953
218-E-2 1945 - 195(
2, 8-E-4: 1 955-1 956
218-E-5: 1954- 1965
218-_5A. 1956-1961
218-5.9: 1 953- 1968

218-E-2A
- Historical documentation review

o See Section 5 for a summary of the
review process

* Surface geophysical surveys
o Investigation conducted was an expansion

of the area covered in the first phase of
geophysical investigations (D&D 28379).
Results of the previous investigation
appeared to show anomalies extending
beyond the edge of the landfill boundary to
the west. This investigation concluded no
buried debris or objects are interpreted to
be west of the landfill boundary.

o See Section 3 for results

* Current year radiological survey
o Maps are included in Appendix D

Unknown

WIDS; H-2-55534

Low activity waste (<100 mR/hr)
Primarily construction/demolition
debris and concrete rubble

High potential for subsidence
Believed to be many small burials
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andfIl Summary
inform at, on

WIDS Code &
Aliases

Landfill Type

OU & Category

Dates of Waste
Receipt

Area & Shape

Location

218-E-4. 200 East Minor
Construction No. 4. Equipment
Burial Ground #4

Construction

200-SW-2, past practice

1955 to 1956

1.38 ha (3.41 acres) - irregular
shape

Irregularly shaped polygon
located between two railroad
tracks and north of 221-B
Building

General The site received repair and
Description construction waste from the

221-B modifications. In June
1960, UPR-200-E-23 occurred
and contaminated the area to a
maximum reading of I rad 1h. The
site was surface stabilized in 1980
and is posted as Underground
Radioactive Material. A
radioactive survey is performed
annually. The site is co-located
with Landfills 2 18-E-2, 218-
E-2A. 21 8-L-5, 2 18-E-5A, and
218-E-9.

Trenches

Waste
Volume, Pu/U
Inventory, and
Contaminant
Inventory
(In-Scope
Low-Level &
Unsegregated
Wastes only)

Source
Facilities
Contributing
More than 5%
of Waste by
Volume

References

218-E2 & 9

218-E-6 3

218-E-2A 1Lii 18--5 i4 218-.

LEGEND21E-

Trench Number

LiUnused Waste Area
--- Radoactive Waste

Years of Opera tion
218-E-2 1945 -1953
218-E-2A: 1945-1950
218-E-4 1 955 -1966
218-E-5 1954-1965
218-EA: 1956 - 1961
2 18_ 9-6- 1953-1958

DOE/RL-2004-60 REV 0
Figure E-12. Initial CSM for the

218-E-4 Burial Ground.
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* Historical documentation review
o See Section 5 for a summary of the

review process

* Current year radiological survey
o Maps are included in Appendix D

The exact number of trenches
remains unknown. It is believed
that 2 trenches run parallel to the
railroad tracks.

1,586 m3 (2,074 yd3) of mainly
construction debris. The site

contains .01 kg Pu, I kg U. All
waste is unsegregated. 10 Ci
Beta-Gamma at burial.

200 East Area (B-Plant [221-B]
construction and modifications)

WIDS; SWITS

Low activity waste (<100 mR/hr)
Primarily construction/demolition
debris and concrete rubble
Low potential for subsidence
Believed to be many small burials
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LandfIlr Summary
hinfrmation

WIDS Code & 218-E-5 L 200 East Industrial
Aliases Waste No. 05, Equipment Burial

Ground #5

Landfill Type Industrial

OU & Category

Dates of Waste
Receipt

Area & Shape

Location

200-SW-2, past practice

1954 to 1956

1.09 ha (269 acres) - rectangle

North of B Plant and southwest
of BX Tank Farm, adjacent to
21 8-E-2 Burial Ground

General The westernmost trench contains
Description railroad boxcars contaminated

by uranyl nitrate hexahydrate at
the north end. The burial areas
were stabilized and covered with
0.3 m (1 Ift) of clean soil in 1980.
The site is co-located with Burial
Grounds 218-E-2. 218-E-2A.
218-E-4, 218-E,-5A and 21 8-[-9.

Trenches

Waste
Volume, Pu/U
Inventory, and
Contaminant
Inventory
(In-Scope
Low-Level &
Unsegregated
Wastes only)

Source
Facilities
Contributing
More than 5%
of Waste by
Volume

References

218-E-2 & 9

--
211-E-AA 6

L @L
2118-E-2

LEGND 218-E-4
LEGEND

IATrench MNuber

[jUnused Waste Are

7 RadioactiveWaste

Years of Operation
218-E-21945 - 153
218-E-2A:1945 -19555
218-E-4 1955- 1956
218-E-5: 1954 -1955

218--5A: 1956 1561
218-E-9 1953 -1958

The site contains two areas of
trenches. One area is 104 tm

(341 ft) long by 40 mi(131 Rt)
wide and contains multiple
narrow trenches that received
industrial dry waste and small
boxes. The second area is a sinele
trench oriented north south that

is 102 m (335 Rt) long by 20 in
(64 ft) wide.

3,172 m3 (4,149 yd3) of
miscellaneous debris. 1The site
contains unsegregated waste
only. The site contains 0.62 kg
Pu, 120 kg U. 3,500 Ci Beta-
Gamma at burial.

200 East Area - PUREX (202-A)

WIDS; HW-60807: H-2-55534;
RHO-CD-673; SWITS

- 9

I-.

Lt 6

218-E-5
* Historical documentation review

o See Section 5 for a summary of the
review process

" Surface radiological surveys
o In September 2006 radiological soil measurements at the

218-E-2 and 218-E-5 Burial Grounds were performed in
support of the 200-SW-2 OU non-intrusive characterization
effort.

o Fight survey locations (hot-spots) were selected for further
radiological soil measurements in and around the two
landfills, based on previously collected MSCM data.

o Cesium contamination appears to be close to the surface and
probably not directly related to the landfill.

" See Section 3 for results
- Surface geophysical surveys

o The 218-E-5 and 218-E-5A Burial Grounds are contiguous
and were investigated as a single landfill. Two trenches are
documented in 218-E-5. Trench 2 appears to be roughly 20 m
to the west of its documented location. In the eastern half of
the landfill, a second trench was detected that correlates well
with the documented location of Trench 3 shown on Hanford
Site Drawing H-2-55534.

o See Section 3 for results
- Current year radiological survey

o Maps are included in Appendix D

DOE/RL-2004-60 REV 0
Figure E-13. Initial CSM for the

218-E-5 Burial Ground.
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WIDS Code &
Aliases

Landfill Type

OU&
Category

Dates of Waste
Receipt

Area & Shape

Location

218-E-5A, 200 East Industrial
Waste No. 005A. Equipment
Burial Ground #SA

Industrial

200-SW-2. past practice

1956 to 1961

1.42 ha (3.5 1 acres) - rectangle

North of B Plant and southwest
of BX Tank Farm, adjacent to
the 218-E-5 Burial Ground

General Literature indicates that the site
Description contains wooden boxes of spent

PUREX equipment. The trench
was backfilled in 1961. The site
was stabilized in 1980, covered
with I ft of clean backfill, and
revegetated. The site is co-
located with Burial Grounds
28_-E-2, 218-F-2A, 218--4,
218-E-5, and 218-E-9.

Trenches

Waste
Volume, Pu/U
Inventory, and
Contaminant
Inventory
(In-Scope
Low-Level &
Unsegregated
Wastes only)

Source
Facilities
Contributing
More than 5%
of Waste by
Volume

References

218-E-2 & 9

218E-53)

lO4- i- 4 j

I A218-E-2A(13

215-5.-S1L-.- --6

-- 218-4LEGEND
ICTrench Number

F-- Unused Waste A
Radioactive Waste

218-E&2A 1945 19510
218-E-4: 19536-19%8

Probably one large pit.

6,173 m3 (8,740 yd3) of
PUREX failed equipment.
The site contains unsegregated
waste only. The site contains
1.38 kg Pu, 120 kg U. 16.500
Ci Beta-Gamma at burial.

200 East Area - PUREX
(202-A)

WIDS: HFW-60807: H-2-55534;
218 -E-5A Loebook: HW-
63703; RHO-CD-673: PNL-
6456; SWITS

andflI Sumrnary
IO ffl dtiOfl

218-E-5A

" Historical documentation review
o See Section 5 for a summary of the

review process

* Surface geophysical surveys
o The 218-E-5 and 218-E-5A Burial Grounds are

contiguous and were investigated as a single land-
fill. Data indicates that there is one trench in the
218-E-5A Burial Ground; an oblong-shape trench
or pit containing a significant amount of metallic
debris or objects.

o See Section 3 for results

- Current year radiological survey
o Maps are included in Appendix D

DOE/RL-2004-60 REV 0
Figure E- 14. Initial CSM for the

218-E-5A Burial Ground.
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Landfll Summary
rnform tiuF

WIDS Code & 218-E-8, 200 East Construction
Aliases Burial Grounds

Landfill Type

OU &
Category

Dates of Waste
Receipt

Construction

200-SW-2, past practice

1958 to 1959

Area & Shape 0.444 ha (1.10 acres) - rectangle

Location North of the 218-E-12A, on
the hillside adjacent to the
218-E-12B Burial Ground

General In 1979, contaminated
Description tumbleweed fragments were

found that had blown in and
accumulated inside the site and
along the west boundary. The
trenches were backfilled, and
the site was surface stabilized
in 1980. An annual radiological
survey is performed. Debris
included construction and
repair wastes from 293-A
Building and the PUREX crane
addition,

Trenches

Waste
Volume, Pu/U
Inventory, and
Contaminant
Inventory
(In-Scope
Low-Level &
Unsegregated
Wastes only)

Source
Facilities
Contributing
More than 5%
of Waste by
Volume

218 E 8 S-te M-a

I----

K.

LEGEND
Trench Number []RadioactiveWaste

W Year LastFiled Post August19, 1987 Mxed Waste
Trench in Serojue Refterebly Stored Waste

F-jUnused Trench Area Walls Aalable for Samatllng 8099 ng

IUnused Waste Area D ecommissioned Wells

Y.ons of Op.eratu m21&Es-8)1958-59
Years of Operation (218-12B): 1967 - Present

The site consists of an unknown
number of trenches.

2,265 in 3 (2,963 yd3)
miscellaneous solid
construction debris. The site
contains unsegregated waste
only. The site contains 0.02 kg
Pu, 2 kg U. 10 Ci Beta-Gamma
at burial.

200 East Area - PUREX (202-A
and 293-A)

218-E-8

- Historical documentation review
o See Section 5 for a summary of the

review process

- Surface geophysical surveys
o Most of the landfill shows a scattering of

anomalies of variable concentrations. A
significant pit of buried debris, not fully
characterized by this investigation, was
located approximately 60 m east of the
landfill.

o See Section 3 for results
References WIDS; HW-60807; BI1-00178;

1-2-33276 Sheet 2; H-2-33276
Sheet 5; PNL-6456; SWITS

Current year radiological survey
o Maps are included in Appendix D

DOE/RL-2004-60 REV 0

Figure E- 15. Initial CSM for the
218-E-8 Burial Ground.
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WIDS Code &
Aliases

Landfill Type

OU & Category

Dates of Waste
Receipt

Area & Shape

Location

218-E-9, 200 East Regulated
Equipment Storage Site No. 009,
Burial Vault (HISS)

Industrial

200-SW-2, past practice

1953 to 1958

0.572 ha (1.41 acres) - rectangle

North of B Plant and east of the
218-E-2 Burial Ground

General The site was used as an above-
Description ground storage site for fission

product equipment that became
contaminated in the Uranium
Recovery Process operations at
tank farms. It is not certain that
it ever was used as a landfill.
The site is co-located with Burial
Grounds 218-E-2. 218-E-2A,
218-E-4, 218-E-5, and 218-E-5A
and stabilized in 1980. The site
was re-stabilized in 1991 when
contaminated vegetation was
found.

Trenches

Waste
Volume, Pu/U
Inventory, and
Contaminant
Inventory
(In-Scope
Low-Level &
Unsegregated
Wastes only)

Source
Facilities
Contributing
More than 5%
of Waste by
Volume

References

Landfill Summary
nforrmatio n

The site consists of an unknown
number of trenches. Some
overlap with trenches in 218-E-2.

Equipment. Nothing is known
about the waste volume or
contaminant inventory. The site
contains unsegregated waste
only.

Unknown - believed to be
Uraniun-recovery process
operations at tank farms

WIDS;RHO-CD-673; H-2-
55534

DOE/RL-2004-60 REV 0

Figure E-16. Initial CSM for the
218-E-9 Burial Ground.
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Years of Operation
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218--2A: 1945- 1950
218-E4: 1 955: 1 956
218-E-5: 1994 -1965
2, 8-E-5A: 1956 - 1961
218-E-9:1953- 1958

218-E-9

Historical documentation review
o See Section 5 for a summary of the

review process

- Current year radiological survey
o Maps are included in Appendix D

* Historical document(s) indicate that 218-E-9 is located as
shown in the aerial photo but that there is uncertainty in its
actual location (which is more likely to be the area east of
trench 11)

GROUNDWATE
Not t.scaleI

- High internal void volume

" High potential for subsidence
" Disposal of failed/obsolete

equipment
- High dose rates
" Waste typically contained in large

wooden or concrete boxes
- Used for above ground storage of

waste
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21 8-E- 10. 200 East Industrial
Waste No. 10. Equipment Burial
Ground #10

Industrial

200-SW-2, TSD Unit

1955 to 2000

22.9 ha (56.6 acres) - irregular
shape

Northwest of B Plant and directly
west of the 2 1I8-E-5A Burial
Ground

General Wastes disposed to the site include
Description cover blocks, tube bundles, jumper

vessels, pumps, columns, and
filters. In June 1960. a partially
covered burial box of PUREX
tube bundles caused an airborne
contamination spread (UPR-200-E~-
23). In 1980, Trenches I through 5
were backfilled and stabilized. The
section was\ vcgetated xith grasses.
Surface stabilization also "as
completed for the eastern 10 ha

(24 acres) in 1980.

Trenches

Waste
Volume, Pu/U
Inventory, and
Contaminant
Inventory
(In-Scope
Low-Level &
Unsegregated
Wastes only)

Source Facilities
Contributing
More than 5%
of Waste by
Volume

References

Landfii Su nmmary
Inforrmatin f

Landfill consists of 13 trenches
rinning north south and one trench
running east-west. Trenches range
from 264 m to 433 nm (865 ft to
1,420 ft) long by 4.6 m to 5 n
(15 ft to 16 ft) wide at the bottom.

26,900 in 3 (35,200 vd3) of
equipment industrial wastes. The
site contains 11-W, MILLW, and
unsegregated waste. The site
contains 4.94 kg Pu. 801 kg 11.
4,700,00 Ci Beta-Gamma at burial.
Contaminants include asbestos,
lead, and di-n-octyl phthalate.

100 Area, B-Plant (221I-B/224-B),
Offsite, PUREX (202-A)

WIDS; HW-60807: HI-2-58025;

DOE RL-2000-70; H-2-92004;
DOE RL-88-21 Release 22 Low
Level Burial Grounds Rex. I I
12 23 98; SWITS

218 E 10

LEF_ 200 EAST
T PLANT, I

OTHER-CRITMASSLAB

TANKFARM-

100 AREA-

OFFsITE 

DOE/RL-2004-60 REV 0
Figure E- 17. Initial CSM for the

218-E-10 Burial Ground.
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218-E-10

Historical documentation review
o See Section 5 for a summary of the

review process

RCRA groundwater monitoring
o LLWMA I - monitoring wells have been

sampled since 1988 for contaminant
indicator parameters, groundwater quality
parameters, drinking water parameters, and
site specific parameters as required by WAC
173-303-400(3).

o See Section 3 for results
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GROUNDWATER
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Not to scale

- Under LLBG Dangerous Waste
Permit Application - Part A

* Potential for small volume, sorbed,
containerized liquids

* Potential for subsidence
" High dose rates
- Northern portion believed unused;

will be verified by field walk downs
and/or geophysics

" Equipment/industrial waste
packaged in concrete and wooden
boxes; delivered via railcar and
dump/flatbed trucks

" Contains the following waste sites
- UPR -200-E-23
" UPR -200-E-24
- UPR -200-E-30
* See Table 3-5 for additional

information

ThlaI V krrv7 186E, 7 vm

WIDS Code &
Aliases

Landfill Type

OU & Category

Dates of Waste
Receipt

Area & Shape

Location
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WIDS Code &
Aliases

Landfill Type

OU & Category

Dates of Waste
Receipt

Area & Shape

Location

21 8-E- I 2A, 200 East Dry Waste
No. 12A

Dry Waste

200-SW-2, past practice

1953 to 1967

12.1 ha (30.0 acres) - nearly
rectangular

Northwest of the C Tank Farm and
south of 218-E-12B Burial Ground

General The site received cardboard boxes
Description and plastic bags of radioactive

waste. Trenches 4 through
I1, 15, 16, and 26 through 28
contain acid-soaked material. The
specific contents of Trench 28
are not listed. A waste inventory
logbook documents burials of
tank farm dip tubes, an impact
wrench, contaminated cable,
jumpers, animal carcasses from
108-F, and an off-site shipment of
depleted uranium. The trenches
were backfilled, and stabilization
occurred in 1979 and 1980.
Biobarriers installed at the site
included polyethylene liners
and ureabor (herbicide) to kill
vegetation. The site was stabilized
again in 1994 with 46 cm to 61 cm
(19.8 in. to 24 in.) of clean fill.

Trenches

Waste
Volume, Pu/U
Inventory, and
Contaminant
Inventory
(In-Scope
Low-Level &
Unsegregated
Wastes only)

Source Facilities
Contributing
More than 5%
of Waste by
volume

References

28 burial trenches

15,300 m3 (20,000 yd3) of
dry waste. The site contains
unsegregated waste only. The site
contains 8.9 kg Pu. 995 kg U. 890
Ci Beta-Gamma at burial.

200 East Area

WIDS: HW-60807; H-2-32560;
218-E- I 2A Logbook; PNL-6456;
SWITS

MLandfil Summary
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218-E-12AI I

- Historical documentation review
o See Section 5 for a summary of the

review process
- Surface geophysical surveys

o In all of the dry waste trenches,
concentrations of metallic waste were
identified. Because of the depth of burial of
the debris in trenches and the marginally
favorable soil conditions, it is assumed that
there is more debris in the trenches than was
detected in the data.

o All of the acid trenches are documented as
being in the eastern half of the landfill
where the soil conditions are least favorable
to GPR.

o See Section 3 for results
- Current year radiological survey

o Maps are included in Appendix D

DOE/RL-2004-60 REV 0

Figure E-18. Initial CSM for the
218-E-12A Burial Ground.
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- Primarily dry waste from 200
East Area facilities packaged in
fiberboard cartons/boxes/drums

- Medium dose rate (up to 2,000 mR/

hr)
" Low potential for subsidence
" Primarily beta-gamma contaminated

waste
" Contains several trenches that

contain acid soaked material
most likely from decontamination
activities at the PUREX Facility
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Landfi Surnmary
nfo r m a ti1 r

WIDS Code & 218-E-12B, 200 East Dry Waste
Aliases No. 12B

Landfill Type Dry Waste

OU & Category 200-SW-2, TSD Unit

Dates of Waste 1967 to present
Receipt

Area & Shape 73.6 ha (182 acres) - irregular
shape

Location North of the C Tank Farm and
south of 12th St

General The southern portion of the site
Description (Trenches I through 17) were

interim stabilized in 1981 with
clean fill. In January 2000, two
contaminated tumbleweeds were
removed from the site.

Trenches

Waste
Volume, Pu/U
Inventory, and
Contaminant
Inventory
(In-Scope
Low-Level &
Unsegregated
Wastes only)

Source
Facilities
Contributing
More than 5%
of Waste by
Volume

References

The landfill has the design
capacity lor 138 trenches running
north to south. 38 trenches are
filled, 2 were partially filled, and
one was excav ated and nexver
used. The remaining trenches
were nexer excavated.

65,600 m3 (85,800 yd3)
industrial wastes. The site
contains unsegregated, low-lc el,
and transuranic wastes. In-scope
wastes contains 1.39 kg Pu, 7.64
kgl U. 183,000 Ci Beta-Gamuma
at burial. These inventories do
not include Trench 94, containing
U.S. Navy submarine reactor
compartments, nor post- 1970
TRU, wx hich are out of scope of
this project.

200 East Area, B-Plant. Offsite.
PU REX, Tank Farms

WIDS; WI-C-P11 -0912; 11-2-
33276 Sheet 1; DOE/RL-88-
20, Rev. 1, Low Level Burial
Grounds Rev. 10, 7 25/97
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DOE/RL-2004-60 REV 0
Figure E-19. Initial CSM for the

218-E-12B Burial Ground.
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218-E-12B

- Historical documentation review
o See Section 5 for a summary of the

review process

- RCRA groundwater monitoring
o LLWMA 2- monitoring wells have been

sampled since 1988 for contaminant
indicator parameters, groundwater quality
parameters, drinking water parameters, and
site specific parameters as required by
WAC 173-303-400(3).

o See Section 3 for results

I GROUNDWATER Not .n scale I

- Under LLBG Dangerous Waste
Permit Application - Part A

- Contains retrievably stored TRU
waste (M-91 Project)

* Potential for small volume, sorbed,
containerized liquids

" Potential for subsidence
" High dose rates
- Decommissioned naval reactor

compartments in Trench 94 are out
of scope

" Western portion believed unused;
will be verified by field walk downs
and geophysics

- This landfill received water from
the 216-B-2-3 Ditch into an unfilled
trench (Trench 37)
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wIDS Code &
Aliases

Landfill Type

OU & Category

Dates of Waste
Receipt

Area & Shape

Location

General
Description

Trenches

Waste
Volume, Pu/U
Inventory, and
Contaminant
Inventory (In-
Scope Low-Level
& Unsegregated
Wastes only)

Source Facilities
Contributing
More than 5%
of Waste by
Volume

References

218-W- 1, 200-W Area Dry Waste
No. 001, Solid Waste Burial
Ground #I

Dry Waste

200-SW-2, past practice

1944 to 1952

3.32 ha (8.19 acres) - rectangle

Northwest of the 234-5Z Building:
east of Dayton Ave, between the
218-W-2 and 218-W-I Burial
Grounds

"V trenches typically were used

to dispose of small contaminated
articles such as paper, filters, and
small pieces of equipment. The
flat-bottom trenches contain large
pieces of contaminated equipment
and wooden, metal, and concrete
burial boxes. The trenches have
been backfilled, and the site was
stabilized in 1983. A surface
radiological survey is performed
annually.

The site contains 15 trenches that
run cast to west. Twelve trenches
are "V" shaped 2.4 in (8 ft) deep
and 5 in (16 ft) wide at ground level.
The other three trenches are flat-
bottomed at 2.7 m (9 ft) deep and
7.3 m (24 ft) wide at the surface.

7,164 m3 (9,370 yd3) dry waste.
The site contains unsegregzated
waste only. The site contains 94 kg
Pu. 700 kg U. 200 Ci Beta-Gamma
at burial.

200 West Area

WIDS: H-2-75 149: SWITS:
DDTS-GENERATFD-5634;
DDTS-GEN ERATED-5635;
DDTS-G ENERATED-5636:
DDTS-GENERATED-5637; DDTS-
GENERATED-5640: HAN-95462

Landfi Summary
nfo r rnatio n

Ae

DOE/RL-2004-60 REV 0
Figure E-20. Initial CSM for the

218-W-l Burial Ground.
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218-W-l

- Historical documentation review
o See Section 5 for a summary of the

review process
- Surface geophysical surveys

o Geophysical data for 218-W- I indicates
pockets of debris in each of the identified
trenches. Discrete concentrations of metal
lic waste were identified in most of the
trenches.

o Three East-West-oriented trenches were
identified that are not shown on Hanford
Site Drawing H-2-75149. They are north of
the northernmost trench shown on the
drawing (Trench 9) and south of the
218-W-1 Burial Ground.

o See Section 3 for results
- Current year radiological survey

o Maps are included in Appendix D

1-2 m
GROUND SURFACE

GD TRyNCH ContaminationD BOTTOM Migration neow
2-8 m Below Trench Bottom
Ground Surface Idepth and lateral
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S Hanford foration (san
dominated sequence)

CCU Cold Cr..k unt (nteme.de
sand.slt and some gravel

RE Ringold Formation, UndE
RE Iil ad rvl

75[ GROUNDWATER

- One of four landfills believed to
contain - 90% of the pre-1970 alpha
contaminated LLW

- Waste primarily packaged in
fiberboard cartons/boxes/drums

- Low potential for subsidence
- Contains the UPR-200-W-I11 and

UPR-200-W-16 waste sites. See
Table 3-5 for additional information.
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218-W-IA, 200-W Area
Industrial Waste Burial
Ground #1. Equipment Burial
Ground #1

Industrial

200-SW-2, past practice

1945 to 1961

4.86 ha (12.0 acres) - irregular
shape

Location Northwest of 221-T, between two
railroad spurs

General The site is the first landfill in the
Description 200 West Area to receive large,

contaminated equipment. Most
of the equipment was disposed
in wooden boxes that eventually
rotted and settled. creating
sinkholes. The sinkholes were
filled in 1975 with 1.8 m (6-ft)
thick concrete cell blocks and
clean fill. Radiological surveys
are performed annually.

Trenches

Waste
Volume, Pu/U
Inventory, and
Contaminant
Inventory
(In-Scope
Low-Level &
Unsegregated
Wastes only)

Source
Facilities
Contributing
More than 5%
of Waste by
Volume

References

The site contains approximately
ten burial areas. The areas
include typical trenches and
"burial holes." The exact
locations of the holes are not
known.

13,700 m3 (17,900 yd3)
equipment and industrial wastes.
The site contains unsegregated
waste only. The site contains 2.0
kg Pu, 900 kg U. 48,000 Ci Beta-
Gamma at burial.

200 West Area

WIDS; WIC-LP-0912, RHO-
CD-673; SWITS

8-W- 1 A SKe MLandfil Summary
Infor m atin

Geopbyska Anomahes
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218-W-lA

- Historical documentation review
o See Section 5 for a summary of the

review process

- Surface geophysical surveys
o Landfill contains a large number of small,

scattered shallow anomalies that confound
the interpretation of distinct burial trenches
in the GPR data. For this reason,
concentrations of buried debris are inferred
primarily from EMI and magnetic data.

o See Section 3 for results

* Current year radiological survey
o Maps are included in Appendix D

DOE/RL-2004-60 REV 0
Figure E-2 1. Initial CSM for the

218-W- IA Burial Ground.
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" High internal void volume
" High potential for subsidence
" Disposal of failed/obsolete

equipment
- High dose rates
- Waste typically contained in large

wooden or concrete boxes
- Contains the UPR-200-W-26 waste

site. See Table 3-5 for additional
information.

200

WIDS Code &
Aliases

Landfill Type

OU & Category

Dates of Waste
Receipt

Area & Shape
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WIDS Code &
Aliases

Landfill Type

OU &
Category

Dates of Waste
Receipt

Area & Shape

Location

General
Description

Trenches

Waste
Volume, Pu/U
Inventory, and
Contaminant
Inventory
(In-Scope
Low-Level &
Unsegregated
Wastes only)

Source
Facilities
Contributing
More than 5%
of Waste by
Volume

References

218-W-2, 200-W Area Dry
Waste No. 002. Dry Waste
Burial Ground No. 2

Dry Waste

200-SW-2, past practice

1953 to 1956

3.45 ha (8.51 acres) - rectangle

Northwest of the 234-5Z
Building between 218-W-4B
and 21 8-W- I

Before backfilling, waste
was observed to be within
46 cm (18 in.) of the ground
surfaces. Sinkholes were
filled in 1974. The site was
surface stabilized in 1983 with
a mintnimu of 0.6 m (2 ft)
of clean fill and vegetated. A
surface radiological survey is
performed annually.

The site is a landfill that
contains 20 trenches running
east to west.

8,240 m3 (10,778 yd3) dry
waste. The site contains
unsegregated waste only. The
site contains 126 kg Pu. 1400
kg U. 500 Ci Beta-Gamma at
burial.

200 West Area

WIDS; H-2-2503; BHI-00175;
SWITS

218-W-28SteMapLandfill Summary
InfOrmatinIO

*140

Geophysical Anomna Les
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218-W-2

- Historical documentation review
o See Section 5 for a summary of the

review process

- Surface geophysical surveys
o All 20 of the trenches in 218-W-2 were

clearly evident in the geophysical data. The

geophysical data indicates that pockets/
zones of debris are located and mapped in
each of the identified trenches.

o See Section 3 for results

* Current year radiological survey
o Maps are included in Appendix D

DOE/RL-2004-60 REV 0

Figure E-22. Initial CSM for the
218-W-2 Burial Ground.
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- One of four landfills believed to

contain ~ 90% of the pre-1970 alpha
contaninated LLW

- Waste primarily packaged in
fiberboard cartons/boxes/drums

- Low potential for subsidence
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OU & Category

Dates of Waste
Receipt

Area & Shape

Location

General
Description

Trenches

Waste Volume,
Pu/U Inventory,
and Contaminant
Inventory (in-
Scope Low-Level
& Unsegregated
Wastes only)

Source Facilities
Contributing
More than 5% of
Waste by Volume

References

info rmat in
218-W-2A, Industrial Waste No. 02A
Equipment Burial Ground #2

200-SW-2, past practice

1954 to 1985

16.5 ha (40.7 acres) - irregular shape

West of the 22 I-T Building, north
of 23rd St, and directly east of the
2 1 -W-3 Burial Ground

Solid wastes disposed to the site
includes tanks. concerete blocks.
facility wastes. process equipment,
contaminated soil scraped from
the 21 6-T-4-1 Pond (Trench 27),
REDOX centrifuges, jumpers.
pumps, filters, and miscellaneous cell
equipment and wastes. Trench 21
contains a plutonium glovebox.
In January 1959, a contamination
spread occurred when a burial
box containing REDOX jumpers
collapsed during backfill operations
(UPR-200-W-53). The site was
backfilled and surface stabilized in
1980. 1lowev er, the site remained
active until 1985 because of two
unused trenches and the cell block
burial sites. An undocumented burial
box was discovered in June 1983
while extending an active trench. The
site %&as re-stabilized with clean fill
and gravel in 2001.

The site is an industrial burial area
with 19 trenches; 17 run east to west
and 2 run north to south.

25,100 m3 (32,800 yd3) equipment
and industrial wastes. This site
contains unsegregated and low-level
wastes. The site contains 6.38 kg
Pu, 2,690 kg U. 247,000 Ci Beta-
Gamma at burial.

200 Area facilities including T-Pond
soil, REDOX, B Plant, and 234-5Z

WvIDS; 11-2-32095-.SWITS: 218-W-
2A Logbook ARHI-2757; ARII-2015
Part 4; D&D-28379, Rev. I

Landfill Summary/1,

WIDS Code &
Aliases

DOE/RL-2004-60 REV 0

Figure E-23. Initial CSM for the
218-W-2A Burial Ground.
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218-W-2A

Historical documentation review
o See Section 5 for a summary of the

review process

Surface geophysical surveys
o Data indicates that there are burial trenches

at most of the locations shown for trenches
on Hanford Site Drawing H-2-32095. Most
of the debris or objects in the trenches have
a ferrous metal content; some have a
significant ferrous content.

o See Section 3 for results

* Current year radiological survey
o Maps are included in Appendix D

751 GROUNDWATER

0

50 0
- 0

t

100 0

150

00

Not to scale 1 250

High internal void volume

High potential for subsidence

Disposal of failed/obsolete

equipment
High dose rates
Waste typically contained in large
wooden or concrete boxes

- 216-T-4A used to occupy the
northern portion of landfill
contained 216-T-4A ditch; ditch
use discontinued to expand landfill;
216-T-4A ditch will be investigated
by the 200-MG-2 OU

* Contains the UPR-200-W-53 waste
site. See Table 3-5 for additional
information.
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Landfill Summary
If rn ation

WIDS Code & 218-W-3, Dry Waste No. 003
Aliases

Landfill Type Dry Waste

OU & Category 200-SW-2, past practice

Dates of Waste 1957 to 1961
Receipt

Area & Shape 3.97 ha (9.81 acres) - irregular
shape

Location West of the 221 -T Building and
directly west of the 218-W-2A
Burial Ground

General The site received miscellaneous
Description unsegregated wastes including

drums of depleted uranium, a
1951 pickup truck, and other
miscellaneous items, mainly
in cardboard boxes. The site
is backfilled and was surface
stabilized in 1983. A surface
radiological survey is performed
annually.

Trenches

Waste
Volume, Pu/U
Inventory, and
Contaminant
Inventory
(In-Scope
Low-Level &
Unsegregated
Wastes only)

Source Facilities
Contributing
More than 5%
of Waste by
Volume

References

Ieophysical Anomalies

(12

6)

| 5
4.

LEGEND
OI Trench Number

SUnused Waste Area

C Radioactive Waste

Wells Available lor
S mplingiLogging

SDecommissioned WelIn

Years of Operation
1957-1961

Although drawings (H-2-32095,
Sheet 1, Rev. I1) indicate that
the site consists of 20 east-west
trenches that range from 122 m to
145 m (400 ft to 475 ft) long with
unknown widths, geophysical data
collected in 2006 (D&D-30708)
and unpublished 1960s logbook
evidence show both east-west
and north-south trenches that are
different in location and differently
numbered.

12.400 m3 (16,220 yd3) mostly
dry wastes buried with some
equipment. This site contains
unsegregated wastes only. The site
contains 68 kg Pu, 70.000 kg U.
900 Ci Beta-Gamma at burial.

PFP

WIDS; H-2-32095; D&D-307J8;
SWITS; 218-W-3 Logbook
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DOE/RL-2004-60 REV 0
Figure E-24. Initial CSM for the

218-W-3 Burial Ground.
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* Historical documentation review
o See Section 5 for a summary of the

review process

* Surface geophysical surveys
o Geophysical data for-218-W-3 indicates that

there are approximately 14 East-West
oriented trenches containing varying
amounts of metallic debris. Other than the
two southernmost trenches, the interpreted
trench locations do not correlate with the
locations shown in drawings.

o See Section 3 for results

* Current year radiological survey
o Maps are included in Appendix D
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" One of four landfills believed to
contain - 90% of the pre-1970 alpha
contaminated LLW

" Waste primarily packaged in
fiberboard cartons/boxes/drums

" Low potential for subsidence
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WIDS Code &
Aliases

OU & Category

Dates of Waste
Receipt

Area & Shape

Location

General
Description

Trenches

Waste Volume,
Pu/U Inventory,
and Contaminant
Inventory(In-
Scope Low-Level
& Unsegregated
Wastes only)

218-W-3A

200-SW-2, TSD Unit

1970 to 1998

21.9 ha (54.2 acres) - irregular shape

West of the 221-T Building and north of
218-W-3 Burial Ground

1 he site was designed to contain 61
trenches running in an east to west
direction. Four trenches have not been
dug, and the 57 that hase been constructed
range from 127 in to 284 i (417 t t)

930 ft) in length.
97,500 m3 (127,500 yd3) dry waste and
some equipment. The site contains TRU.
T RUM. LLW, MLLW, and unsegregated
wastes. The site contains 0.55 kg Pu,
634 kg U. 1,330,000 Ci Beta-Gainma
at burial. Chemicals in wastes disposed
to the in-scope trenches or portions of
trenches (LLW, MLLW, and unsegregated
wastes) mclude: 1,2,4-trimethylbenzene:
acetic acid. buty I ester; accionitrile: aliquat
336: anase: ashestos; barium: batteries:
berylliurn: cadmium; carbon tetrachloride:
carCitogenis: caustic: charcoal. chromium:
coal tar; copper: cortisporin: cyclohexaite;
cyclohexanone: dibutyl phosphate:
diburyl-n.n-diethvlcartboiyI phosphate;
dioxane ( 1,4-diethylnite dioxide):
ethanol: ethanolam ine ethylene glycol
elyeerin: isopropyl alcohol: kerosene:
ead; lithium tuoride: inercurv: methanol:
tiaphthalene: napdyarnie tirtttiut.
o hexane it hexatol: nitric acid: nonnal
paraffins; oil. organic: phosphoric acid:
poly itrethane; pseudocumene: silver.
silver nitrate: slaked lime; sodium: sodiuIm
hydroxide; solvents; tetrahydrofuran;
toluetne. tributyl phosphate:
trichloroethylene: triChlorohluoromethane;
trioctylphosphine oxide; urani4utu Iifuoride:
xylene (mixed isomers): zine: zirconium

100 Area. 200 West A rea, 300 Area, PFP.
lank Farns

WIDS: 1-2-34880 Sheet 1: 11-2-34880
Sheet 2: DO[ R L -8i-2 I Release 22 Low 
Le el Burial Grounds Rev. II 12 23 98.
W llC-lP-0912: R 0I D-673

LandfmI Sumnmary
Infor rnatiorn

DOE/RL-2004-60 REV 0

Figure E-25. Initial CSM for the
218-W-3A Burial Ground.
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- Historical documentation review
. See Section S for a summary of the review process

Passive soil-vapor sampling

o Specific sampling locations were chosen based on detailed reviews of
engineering drawings, historical documents, and waste burial record
information located in the SWITS database.

o Samples were analyzed for the presence of 28 organic compounds identified
to be contaminants of potential concern.

o Two sample locations had CC14 levels greater than 100 nanograms: trench
3-S had a reading of l149 nanograms: at another location, trench 9-S had a
CC14 level of 1.185.

o See Section 3 for results
o Passive soil vapor sampling was also conducted by the 200-PW- I OU in

218-W-3A.
Vent riser vapor samples
o Performed otl retrievably stored TRU waste trench segments; although this

I-i

waste is not in the scope of this investigation, these results are included in this
RI/FS work plan for completeness.
See Section 3 for results

o Vent riser sampling in non-RSW trenches was also conducted by the
200-PW-l OU in 218-W-3A.

- RCRA groundwater monitoring
o LLWMA 3- monitoring wells have been sampled since 1988 for contaminant

indicator parameters, groundwater quality parameters, drinking water
parameters, and site specific parameters as required by WAC 173-303-400(3).

o See Section 3 for results
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- Under LLBG Dangerous Waste
Permit Application - Part A

* Contains retrievably stored TRU
waste (M-91 Project)

- Potential for small volume, sorbed,
containerized liquids

- Potential for subsidence
- High dose rates
* Temporarily flooded in past due to

rapid snow melt
* Contains the UPR-200-W-84 and

UPR-200-W-134 waste sites. See
Table 3-5 for additional information.
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WIDS Code &
Aliases

Landfill Type

OU & Category

Dates of Waste
Receipt

Area & Shape

Location

General
Description

Trenches

Waste Volume,
Pu/U Inventory,
and Contaminant
Inventory (In-
Scope Low-Level
& Unsegregated
Wastes only)

Source Facilities
Contributing
More than 5% of
Waste by Volume

References

218-W-3AE, Industrial Waste No. 3AE,
Dry Waste No. 3AE

Industrial

200-SW-2. TSD Unit

1981 to 2004

22.9 ha (56.6 acres) - irregular shape

East and adjacent to the 218-W-3A
Burial Ground in the 200 West Area

The location of this site also included a
portion of the 216-T4B Pond System.
The site received miscellanCous
Swastcs including rags. paper, rubber
gloves, disposable supplies, broken
tools, laboratory wastes and industrial
waste such as tailed equipment, tanks,
pumps, Ovens, agitators, heaters, hoods,
jumpers, decommissioned change
trailers, etc. Trenches 5 and 8 contain
post-1987 mixed waste.

It originally was designed to contain 24
trenches. Howe\ver, it was re-designed
to contain only 12 trenches at deeper
depths. Only eight of the trenches
were excavated; three of these are only
partially filled.

34,300 m3 (44,900 y(1d3) of
miscellaneous wastes. The site
contains TRU. LLW, and ML LW. The
TRU at this site will be remosved and
processed; it is not part of theTPA
M-91 scope. The site contains 0.12
kg Pu, 439 kg U. 223.000 Ci Beta-
Gamma at burial. Chemicals in wastes
disposed to this site include aluminum
nitrate- 2,4-dinotrotoluene, amoniutim
chloride:. asbestos, berylliumn: is
(2-ethylhexyl) phthalate: chromium 
copper; dibutyl phosphate: ferric
nitrate: ferrous ammonium sulfate:
hydrobromic acid; lead: mercurv; nickel
hydroxide: nitrate; oil; polychlorinated

biphenyls; potassium nitrate:
silvcr: sodium hydroxide; sodium
nitrate, sodium nitrite: suluric acid
tetrachloroethylene: trichloroethene;
trichloroluororethane: zirconium.

100 Area I100A rea (11171

Transportation & Ma~inteniance
Building), 300 Area, Offsite

WIDS; H-2-7535 1; DOE RL-88-21
Release 22 Low' Level Burial Grounds
Rev. II l/ 23/98: WHC-EP-0912

DOE/RL-2004-60 REV 0
Figure E-26. Initial CSM for the

218-W-3AE Burial Ground.
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* Historical documentation review

o See Section 5 for a summary of the
review process

- Passive soil-vapor sampling
o Specific sampling locations were chosen

based on detailed reviews of engineering
drawings, historical documents, and waste
burial record information located in the
SWITS database.

o Samples were analyzed for the presence
of 28 organic compounds identified to be
contaminants of potential concern.

o See Section 3 for results
- RCRA groundwater monitoring

o LLWMA 3- monitoring wells have been
sampled since 1988 for contaminant indicator
parameters, groundwater quality parameters,
drinking water parameters, and site specific
parameters as required by
WAC 173-303-400(3).

o See Section 3 for results
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- Under LLBG Dangerous Waste
Permit Application - Part A

* Potential for small volume, sorbed,
containerized liquids

- Potential for subsidence
- High dose rates
- Old 216-T-4B pond/ditch contained

within landfill boundary; being
investigated by 200-CW- 1 OU

" No trenches under M-91 Project
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'Landfill Summary
lnformation

WIDS Code & 218-W-4A, Dry Waste No. 04A
Aliases

Landfill Type Dry Waste

OU & Category 200-SW-2, past practice

Dates of Waste 1960 to 1968
Receipt

Area & Shape 7.29 ha (18.0 acres) - irregular shape

Location Southeast of the intersection of 23rd St
and Dayton Ave

General The vertical pipe units were installed
Description near the east end of Trench 16. Each

consists of two 55-gal drums welded
together with the ends removed except
the bottom of the lower drums; they
were placed 4.6 m ( 15ft) bgs. After
each drop containing waste, dirt was
shoveled into the well to shield the
gamma radiation. Two vertical pipe
units as deep as 15 m (48 ft) may be
located near the east end ofTrench
18. No information has been found on
their contents. Drawing H-2-32487
shows details of many individual
burials. Unplanned releases to this site

(Table B-2) include a fire in the laidlill

(UPR-200-W-16), spotty contamination
release (UPR-200-W-26), a burial
box collapse (UPR-200-W-53), and
a release ofipreviously buried waste
(U PR-200-W-72). The site was
stabilized in 1983.

Trenches The site contains 21 trenches oriented
east to west and six to eight vertical

pipe units or drywells. In addition
there is a special burial trench at the
east end of Trench I I containing a
REDOX column, All trenches are
9 in (3(I') wide with 12.2 in (40 fl)
between trench centerlines, They range
in length from 153 in to 305 in (500ft
to (000 t).

Waste Volume, 16,700 m3 (21,800 yd3) dry wk astes
Pu/U Inventory, and some equipment. This site contains
and Contaminant unsegregated wastes only. The site
Inventory (In- contains 35.4 kg Pu, 394.000 kg U.
Scope Low-Level 3.820 Ci Beta-Gamina at burial.
& Unsegregated
Wastes only)

Source Facilities 200 West Area, P1P, RlIDX
Contributing
More than 5% of
Waste by Volume

References WIDS; 11-2-33564; DOE/RL-88-2 1
H -2-32487; 218-W-4A Logbook;
SW 1TS
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Figure E-27. Initial CSM for the

218-W-4A Burial Ground.
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218-W-4A

- Historical documentation review
o See Section 5 for a summary of the

review process

* Surface geophysical surveys
o Five trenches were identified in the southern

part of 218-W-4A during the geophysical
investigation of 218-W-lIt in June 2006.

o See Section 3 for results

Current year radiological survey
o Maps are included in Appendix D

751 GROUNDWATER Not tosce250

" One of four landfills believed to
contain - 90% of the pre-1970 alpha
contaminated LLW

- Waste primarily packaged in
fiberboard cartons/boxes/drums

- Low potential for subsidence
- Believed to contain 8 vertical pipe

unit caissons; 4 are believed empty
and require verification

- Contains the UPR-200-W-72 waste
site. See Table 3-5 for additional
information.
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WIDS Code &
Aliases

Landfill Type

OU & Category

Dates of Waste
Receipt

Area & Shape

Location

General
Description

Trenches

Waste Volume,
Pu/U Inventory,
and Contaminant
Inventory (In-
Scope Low-Level
& Unsegregated
Wastes only)

Source Facilities
Contributing More
than 5% of Waste
by Volume

References

218-W-4B, Dry Waste No. 04B

Dry Waste

200-SW-2, TSD Unit

1967 to 1990

4.07 ha (10.1 acres) - rectangle

Northwest of the 234-5Z Building
directly west of 231-Z Building

The site contains miscellaneous debris
including rags, paper. cardboard, plastic,
and equipment. Trenches 7 and I I and
the alpha caissons contain TRU waste

planned to be retrieved under M -91. Four
of the 5 alpha caissons were used from
1970 to I 1979; the filth is believed to be
empty. The alpha and MFP caissons are
tip to 2.7 m (8.8-ft-) diameter. 3 11(10 ft)
high concrete and/or comigated steel
containers Aith an access chute diameter
of approximately 90cm (36-ink-).
The silo-type caisson is a 3 mn (10-t-)
diameter, 9 in (30-ft-) tall container placed
on a concrete foundation w ith a concrete
shielding top slab; it has a 107 cil (42-
in.t) diameter access chute. All caissons
are equipped with air-filtering systems.
trenches I through 6 were surface
stabilized and backfilled with clean soil
in 193. trench 7 is cov ered with a 1.2 It

(4 ft) soil mound. The remaining trenches
were backfilled after use and stabilized

with clean gravel in 1995

1 lie stte contais 13 trenches and one row
oif 12 caissonis (5 alpha. 6 MFR P.atid I
deeper. silo-type which became plugged
after receipt of two waste packages).

R(1466 m3 (13.690) *d3t of waste as of'
September 30 211r I lie site coitais
I tRU, LL, and unsegregated wastes.
I lie site contains 8.98 kg Pu and 2 1.6 kg
U. 406,0)( Ci Beta-Gatina at burial.
Chemicals in wastes disposed to the in-

scope trenches or portions of trenches
(LLW and unsegregated wastesI include:
beryllium, lead. oil, and zirconium.

222-S. 300 Area, PFP and t-Plant

W'IDS W' HC- I P 0912: DOE/RL-88-21
Release 22 Low Level Burial Grounds
Re. I 12 23 98; RHO-CD-0673; RHO
Internial Letter 65462-80-0135

S B S.[andfl Summary
informaton

DOE/RL-2004-60 REV 0
Figure E-28. Initial CSM for the

218-W-4B Burial Ground.
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Years o Operation 1967 -1990

/
/

NO AREA

218-W-4B

- Historical documentation review
o See Section 5 for a summary of the review process

" Passive soil-vapor sampling
o Specific sampling locations were chosen based on detailed

reviews of engineering drawings, historical documents, and
waste burial record information located in the SWITS data
base.

o Samples were analyzed for the presence of 28 organic com-
pounds identified to be contaminants of potential concern.

o One sample location had CC14 levels greater than 100 nano-
grams: targeted location, trench 8 had CC14 levels in excess of
70,000 nanograms.

o See Section 3 for results
- Vent riser vapor samples

o Performed on retrievably stored TRU waste trench segments;
although this waste is not in the scope of this investigation,
these results are included in this RI/FS work plan for
completeness.

o See Section 3 for results
- RCRA groundwater monitoring

o LLWMA 4- monitoring wells have been sampled since 1988
for contaminant indicator parameters, groundwater quality
parameters, drinking water parameters, and site specific
parameters as required by WAC 173-303-400(3).

o See Section 3 for results
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- Under LLBG Dangerous Waste
Permit Application - Part A

* Contains retrievably stored TRU
waste (M-91 Project)

" Potential for small volume, sorbed,
containerized liquids

" Potential for subsidence
" High dose rates
* Temporarily flooded in past due to

rapid snow melt
* Contains 12 caissons; 8 are in scope

and 4 under M-91 Project
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WIDS Code &
Aliases

Landfill Type

OU & Category

Dates of Waste
Receipt

Area & Shape

Location

General
Description

Trenches

Waste Volume,
Pu/U Inventory,
and Contaminant
Inventory (In-
Scope Low-Level
& Unsegregated
Wastes only)

Source Facilities
Contributing
Miore than 5% of
Waste by Volume

References

218-W-4C, Dry Waste No. 004C

Dry Waste

200-SW-2, TSD Unit

1978 to 2005

22.8 ha (56.2 acres) - irregular shape

Main section located west and
southwest of the 234-5Z Building,
cast of Dayton Ave. Annex is located
directly south of the 234-5 Building,
north of 16th St

The site is divided into two parts; the
section containing burial trenches to
the west and an annex, (which never
has been used) to the east. The Z Plant
burning pit, which operated during
the late 1940s and early 1950s, was
reportedly excavated in the 1970s
during tile construction of Trench 7.
Some of the TRU-containing trenches
are asphalt lined. Trenches 1, 4, 7.
20. 24. and 29 contain retrievably
stored, suspect TRU waste. One drum
of suspect TRU was buried inn what
is otherwise a LLW trench in 1981:
records were later examined, and the
drum and trench were redefined as
containing only LLW. Trenches NC, 14.
and 58 contain post-1987 mixed waste.

The landfill is designed to containt up to
65 trentches. Onlv 14 trenches have been
excavated, 6 of these are oily partially
filled, The landfill annex area tnever has
been used. The trenches run east to west
and range in length from 50 m to 232 im
1162 f't to 760 ft).

15,200 m3 (19.900 yd3) of waste as of
September 30, 2005. The site contains
TR U, TRUM, LLW, and MLLW.
The site contains 0.026 kg Pu, 215
kg U. 1,.100.000 Ci Beta-Gamma at
burial Chemical in wastes disposed
to the in-scope trenches or portions
of trenches (L LW/ML LW) include:
I 2-diaininopropattie: I-butette; .2,4-
trimctlylrpetitane: 3A bnt,-6lprce:e
acetic anhydride: acetophenone: acid.
chromium: coal tar. copper: cumene
hydroperox ide; di-t-butyl-p-cresol:
indole pierate; isopropyl iodide:
lead: mercury; n.n-disalicvlidene:
naphthalene; 2-methyl-naphthalene;
oil: paint thiner; plienol; silver: slaked
lime: sodium; h-butyI hydroperoxide;
urti urni 0 loride: vi cloride
(chloroethy lene): zircotiiuni

100 Area, 300 Area, Offsite, PFP,
REDO N

WI DS; DOE RL-88-21 Release 22 Low
Level Burial Grounds Rev. II 12/23/98

DOE/RL-2004-60 REV 0
Figure E-29. Initial CSM for the

218-W-4C Burial Ground.
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Historical documentation review
o See Section 5 for a summary of the review process
* Passive soil-vapor sampling
o Specific sampling locations were chosen based on detailed

reviews of engineering drawings, historical documents, and
waste burial record information located in the SWITS
database.

o Samples were analyzed for the presence of 28 organic
compounds identified to be contaminants of potential concern.

o See Section 3 for results
* Vent riser vapor samples
o Performed on retrievably stored TRU waste trench segments;

although this waste is not in the scope of this investigation,
these results are included in this RI/FS work plan for
completeness.

o See Section 3 for results
o Vent riser sampling was also conducted by 200-PW-I in

218-W-4C.
* Soil vapor samples
o See Section 3 for results
- RCRA groundwater monitoring
o LLWMA 4- monitoring wells have been sampled since 1988

for contaminant indicator parameters, groundwater quality
parameters, drinking water parameters, and site specific
parameters as required by WAC 173-303-400(3).

o See Section 3 for results
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- Under LLBG Dangerous Waste
Permit Application - Part A

- Contains retrievably stored TRU
waste (M-91 Project)

* Potential for small volume, sorbed,
containerized liquids

" Potential for subsidence
- High dose rates
- Temporarily flooded in past due to

rapid snow melt
- Eastern portion believed unused;

will be verified by field walk downs
and/or geophysics.

* Trench NC contains components
from the Department of the Navy
and is out-of-scope

- Contains the UPR-200-W-37 and
Z Plant BP waste site. See Table
3-5 for additional information.
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WIDS Code &
Aliases

Landfill Type

OU & Category

Dates of Waste
Receipt

Area & Shape

Location

General
Description

Trenches

Waste
Volume, Pu/U
Inventory, and
Contaminant
Inventory
(In-Scope
Low-Level &
Unsegregated
Wastes only)

Source
Facilities
Contributing
More than 5%
of Waste by
Volume

References

218-W-5, Dry Waste Burial
Ground, Low-Level Radioactive
Mixed Waste Burial Grounds

Dry Waste

200-SW-2, TSD Unit

1985 to present

38.6 ha (95.3 acres) - irregular
shape

West of Dayton Ave and north of
23rd St

Trenches 22 and 24 contain post-
August 19, 1987 mixed waste.

The Landfill is designed to
contain 18 low-level and four
mixed waste trenches. Currently
there are II inactive low-level
trenches. In addition, the only
two Currently active RCRA
compliant lined mixed waste
trenches within the LLBG
TSD are located at this landfill
(Trenches 31 and 34). The
RCRA-compliant trenches are
out of scope of this project.

71,000 m3 (92,900 yd3) of total
wastes as of September 30, 2005.
This site contains LLW and
MLLW. The site contains 0.17 kg
Pu, 6,915 kg U. 31,400 Ci Beta-
Gamma at burial. Chemicals in
wastes disposed to the in-scope
trenches (i.e., all trenches except
31 and 34) include lead, oil, and
slaked lime.

100 Area, 300 Area, Offsite, PF,
'Tank Farms

WIDS; DOE/RL-88-21 Release
22 Low Level Burial Grounds
Re. It112/23/98
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Info'rmation
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Figure E-30. Initial CSM for the

218-W-5 Burial Ground.
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218-W-5
- Historical documentation review

-o See Section 5 for a summary of the
review process

* Passive soil-vapor sampling
o Specific sampling locations were chosen

based on detailed reviews of engineering drawings,
historical documents, and waste burial record infor-
mation located in the SWITS database.

o Samples were analyzed for the presence
of 28 organic compounds identified to be
contaminants of potential concern.

0 See Section 3 for results
- RCRA groundwater monitoring
o LLWMA 3- monitoring wells have been sampled

since 1988 for contaminant indicator parameters,
groundwater quality parameters, drinking water pa-
rameters, and site specific parameters as required by
WAC 173-303-400(3).

o See Section 3 for results

751 GROUNDWATER Nottiscat l250

Under LLBG Dangerous Waste
Permit Application - Part A

- Potential for small volume, sorbed,
containerized liquids

- Potential for subsidence
- High dose rates
- Contains two RCRA compliant

trenches (31 & 34); out of scope
" No trenches under M-91 Project

E-32
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218-W- 11, Regulated Storage
Site

Industrial

200-SW-2, past practice

1960

Area & Shape 1.43 ha (3.53 acres) - rectangle

Location Northwest of the 234-5Z
Building and north of 218-W-lI

General Before stabilization iti 1983,
Description a portion of the landfill was

used for above-ground storage
of contaminated equipment.
The waste is low-level
contaminated equipment. A
surface radiological survey is
performed annually.
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Figure E-31. Initial CSM for the
218-W-II1 Burial Ground.
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Trenches

Waste
Volume, Pu/U
Inventory, and
Contaminant
Inventory
(In-Scope
Low-Level &
Unsegregated
Wastes only)

Source
Facilities
Contributing
More than 5%
of Waste by
Volume

Two burial trenches 77 in
(258 ft) and 46 m ( 150 ft) long.
Sources conflict as to whether
the southernmost of the two
trenches ever was excavated
and filled. Geophysics data
collected in 2006 (D&D-30708)
suggest that the trench does not
exist.

1,160 m3 (1.520 yd3)
miscellaneous solid debris.
The site contains unsegregated
wastes only. No plutonium.,
uraniUm. or beta-gaimna
inventories are reported for this
Site.

Tank Farms - Uranium
Recovery Process and Sr/Cs
Recovery Operations

200

218-W-l I

- Historical documentation review
o See Section 5 for a summary of the review pro-

cess

" Surface geophysical surveys
o Geophysical data indicates that the investigation

area contains two concentrations of buried debris
or objects. One trench and one "pit" make up the
218-W-I11 Burial Ground. The trench location
correlates very well with the trench documented
in Hanford Site Drawing H-2-31268.

o See Section 3 for results

- Current year radiological survey
o Maps are included in Appendix D

References WIDS; H-2-94250; BHI-00175:
SWITS

751 GROUNDWATER Not to scale i250

- Internal void volume
" Potential for subsidence
- Disposal of failed/obsolete

equipment
- Used for above ground storage of

waste

Landfill Summary
Iormaton

WIDS Code &
Aliases

Landfill Type

OU &
Category

Dates of Waste
Receipt
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Caisson Summary
nfo r m ati o n

Vertical Pipe Units in 218-W-4A
The 218-W-4A Burial Ground contains 21
miscellaneous dry waste trenches oriented east
to west and six or eight vertical pipe unit style
caissons. A grouping of six vertical pipe units
were installed near the east end of Trench 16
and reportedly consist of five 55-gal drums
welded together with the lids and bottoms
removed and were installed 4.6 m (15 ft) below
ground surface. Two deeper vertical pipe cais-
sons may be located between the eastern end of
Trenches 17, 18, and 19 and buried to depths of
16 m (48 ft).

Caissons in 218-W-4B
The 12 caissons contained within the
218-W-4B Burial Ground were used for dis-
posal of alpha and MFP containing waste.
Caissons 1 through 5 (also called alpha cais-
sons) were planned for TRU waste and are
considered out of scope for 200-SW-2. From
1970 to 1988, retrievably stored TRU waste
was placed in four of the five caissons, caisson
Alpha #5 has never been used. The five alpha
caissons are approximately 2.7 to 3 m (8.75
to 10 ft) in diameter, 3 m (10 ft) high concrete
and steel covered vaults with steel lifting lugs
and a 0.9 m (3 ft) diameter access chute. The
alpha caissons weigh approximately 11,800 kg
(26,000 lb).
Six general (also called dry waste or MFP)
caissons containing LLW were filled from 1968
to 1979. Dry waste or MFP-type caissons are
2.4 m (8 ft) in diameter and 3.1 m (10 ft) high.
According to WIDS, two of these caissons were
constructed the same way as the alpha caissons,
except with corrugated metal instead of steel
and concrete fer the upright cylinder. The last
shipment of caisson waste in 218-W-4B was
deposited into MFP Caisson #6 in 1990.
There is one caisson noted in the literature as a
United Nuclear Industries (UNI) below grade
silo-type caisson used for high-activity
N Reactor waste. The UNI silo-type caisson is
3 m (10 ft) in diameter and 9 m (30 ft) tall with
corrugated pipe containers placed on a concrete
foundation with a top concrete shielding slab.
It has a 1.1 m (3.5 ft) diameter access chute.
Waste is placed beneath a concrete slab 4.6 m
(15 ft) below grade. The chute of this caisson
became plugged shortly after it began receiving
waste and was taken out of service.

DOE/RL-2004-60 REV 0
Figure E-32. Initial CSM for the

218-W-4A & 218-W-4B Caissons.
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" Located in 21 8-W-4A and
218-W-4B Burial Grounds

" Vertical pipe units located in 218-
W4A

" Caissons located in 218-W-4B
- High dose rate
* Typically remote handled waste
* Small containers (1-5 gallons cans)
* High beta-gamma radiation
* Potential for small volumes of

sorbed organics (lab packs)
* 4 of 19 caissons in M-91 Project

scope (not 200-SW-2 scope)
* 4 Caissons are possibly unused
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