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1.0 INTRODUCTION

1.1 PURPOSE AN]) SCOPE

The pm‘pose of th:ls report is to document the cempleﬁon of remedlal actlons for the 300-FF—1
: Operable Unit.(OU).. The report is generally constructed following U.S. Environmental .
' -'Pretectlon Ageney (EPA) guldance for remedzai action. reports The scope ef the report mcludes '

. the waste sites. and remedial action activities addressed as part of the record of decision (ROD)

- for the 300-FF -1 ou (EPA 1996) In adémon “this report mc}udes several SOG-FF—Z OU waste
- sites. that were, remedlated as part ef the 300—FF—1 OU aetlons baseei on prox1m1ty to other SliteS- e
mthe 300—FF 1 OU SR . S -

B 12 HANFORD sma 300AREA

The Hanfoxd Slte is.a 1 5 17 kmz G 86-11112) Federal facﬂlty locaied in southeastem Waslungton.ﬁ .
' State along the Columbia River. From 1943.to 1990, the. primary mission of the Hanford Site.
- was the preductlcm of nuclear materials fer national defense “During construction, areas of the
Hanferd ‘Site were asmgned codes based on ﬁmcuens perfermed and geegraphlc locat:lon ‘The

| k - primary. coies included the 100 Area (reactor sites and support Tacilities), 200 Area (chemlcal

: separatmﬁs facﬂmes) 300 Area (fuel manufacmnng) and 1100 Area (commerelal serwces)

The 300 Area began operanons in 1943 as a fuels fabncatlen cemplex for the nuelear reactors
Tocated in the 100 Areas.. Most of the facilities in the area were.involved i ini the fabrication of -

nuclear reactor fuel elements.- In addition to the fuel manufactlmng processes, techmcal support, o

- service support, and research and development related to fuels fabrication also occurred within .
the 300 ‘Area. ' In the early 1950s, the Hanford Laboratories were constrcted for research and

development. ‘As the Hanford Site production reactors were shut down, fisel fabncatlon m the o

| | 300 Area ceased Research and development activities expanded over the years. e

Fuel fabncatlen operatlons research and development, and constmction/demolmon actwmes in
. 'the 300 Area generated both liquid and solid wastes. Prior to 1994, liquid wastes were
: daseharged to a series of unlined ponds and trenches just north of the 300 Area. A series of
' _un]lmed pits, 1 called burial grounds, were used for dlspesal of 300 Area solid wastes and debris .
. generated before 1973 The burial grounds were located north and west of the 300 Area
" Complex; These dlsposal practlces coupled with various splﬂs and. unplanned releases that
_ occu:rred, conmbeted fo: areas of soﬂ and grolmdwater contammahon in the 300 Area

The Hanford Slte ‘mission transmoned from produetzon to cleanup in the 1980s I Juiy 1989
- the Hanford Site was Jisted « on the National Priotities List (NPL) pursuant to the Comprehenswe
Environmental Response Compensatzon and Lmbzhty Act of 1980 (CERCLA) The Hanford -
. Site was listed as four NPL sites consisting of the 100‘Area, the 200 Area, the 300 Area, and the
1100 Area. Each of the NPL sites was divided into OUs which consisted of groups of waste -
sites based on, geograph;lc area and common waste Sources. The 300 Area NPL site-encompasses

'_ 300- FFI GperableUmtRemedzafActzon Repon‘ ST e e L - RIS i
- June 2005 : _ ' C . SR |
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' approx1mately 1.35 lml2 (0. 52 1'.[112) adjacent to the Columbla River and consists of three OUs

(Figure 1-1). The 300-FF-1 and 300-FF-2 QUs address “source” or soil and- debrts waste sﬁes
whereas the BOO-FF 5 OU addresses contannnated groundwater beneath the area.

1.2 1 300«FF—I Operable Umt

" The 300 FE-I OU covered anarea of appr0x1mately 47. 4 ha (1 17 acres) The scope ef remedlal .'
" actions for the 300-FF-1 OU included the: major 300 Area hqmd/process waste disposal sﬁes, the

618:4 Burial Ground and three small landfills. The 300-FF-1 OU hqmd/process waste sites
were nnlined trenches and ponds that routmely rece;wed dlseharges of millions of galions of

_contanunated wastewater from 300 Area: opecratlons bétween 1943 and 1994. ‘These o
o hquld/process waste 31tes are thought to be the pnmary source of grou;ndwater contammation in

the 300-FE-SOU. B

- -A ﬁnal ROD for the 300—FF—1 OU was approved in Juiy 1996 (Record of Deczs:an for the
' 300-FF-1 and 300-FF-5 Operable Units' [EPA 1996]). The remedy selected in the 300-FF- 1

ROD was 1o remove ‘contamingted soil and debris, treat- ‘as Necessary, and dispose of the: Waste m o

| _. - the Envuenmental Restorahon Dlsposal Faéility (ERDF) “Soil cleanup levels estabhshed m the
 ROD were based on anticipated future industrial 1and uses. The remedy also included

unplementatlon of institutional controls because the selected cleantip actions for mdustn'al 1and
use would not necessanly resiltin condmons ‘that wotld penmt unrestncted fand us¢'and

- - unlimited exposure: Remed1al acnons at the 300—FF 1 OU were mltlated in 1997 and completed -
Tin 2{)04 . . . . : :

The 300—FF 2 OU g an mterlm source eontrol actlen The 3OG—FF«2 OU addresses waste s1tes

Waste 51tes in. 1he 300 Area Industrlal Complex B o
Outlylng waste sites north and west of the 300 Area Industnal Complex o
General oontent ‘burial grounds SRR .

Transuramc contammated bunai grounds e o

| "Four of the 300-FF-2 OU waste 31tes (300-10 300 45, 300 262 and 618 5 Bunal Gr_ound) ‘were IR
~ remediated as part of the 300—FF—1 ou actions ‘nased on proxmnty to other sites in the 30( -
~-OU. The 300-FF-2 ROD (EPA 2001) Tequires. that waste sites be remedlated to mdustnal

cleanup levels.as well as be protective of ecological reeeptors, groundwater and river water

quality. The basis for these requirements is an assessment of the rcasonably anticipated future T

land use for the areds where these waste sites are located. The 300-FF-2 ROD alsc dentlﬁes
institutional control requirements assoczated w1th mdustnal cleamlp of the waste S1tes' Remedzal .
actions at the 300 FF-2 OU are ongemg - : : ‘

o 300~FF—1 Operable Unzt Remedzai Actwn Report
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Figure 1-1. Hanford Site Map.
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In 2004, the Explanation of Significant Differences for the 300-FF-2 Operable Unit Record of
Decision (300-FF-2 ESD) (EPA 2004) was issued. The 300-FF-2 ESD modified the soil cleanup
levels from industrial to unrestricted for eight waste sites located outside of the core industrial
zone of the 300-FF-2 OU. Future land use was also revisited for 26 other waste sites. Based on
proximity to either the core industrial zone of the 300 Area or the Energy Northwest Complex,
the Tri-Parties (the EPA, Washington State Department of Ecology [Ecology], and the

U.S. Department of Energy [DOE], Richland Operations Office [RL]) concluded that the
anticipated future land use remained industrial for those 26 waste sites.

The 300-FF-2 ESD also reduced the industrial land-use soil cleanup level for uranium from
350 pCi/g to 267 pCi/g. This change was based on results from a distribution coefficient
(K4)/1each study that was performed on soil samples collected at various 300 Area locations.
Summaries of the test results and impacts to previously completed remedial actions at the
300-FF-1 OU waste sites are presented in Section 5.0.

1.2.3 300-FF-5 Operable Unit

The 300-FF-5 OU consists of contaminated groundwater beneath the 300-FF-1

and 300-FF-2 OUs (an area of approximately 4.1 km? [1.6 mi*]). An interim remedial action
ROD was established for the 300-FF-5 groundwater OU in 1996 (EPA 1996) because a portion
of the 300-FF-5 OU was overlaid by uncharacterized waste sites within the 300-FF-2 OU, and
because response actions for sitewide contaminant plumes emanating from the 200 Areas

(e.g., tritium) had not been determined. Based on information that was available when the
300-FF-5 ROD was developed, the following conclusions were made.

¢ Uranium was the primary contaminant of concern (COC) in 300 Area groundwater, although
smaller amounts of trichloroethene and 1,2-dichloroethene were also detected above action

levels.
e 300-FF-1 OU liquid disposal sites were a primary source of the groundwater contamination.

e Elevated uranium concentrations in groundwater were predicted to reach drinking water
standards in 3 to 10 years from late 1993.

e Trichloroethene levels had attenuated near action levels at the time of the ROD. However,
1,2-dichloroethene was expected to remain in the unconfined aquifer above action levels for
“an undetermined period of time.” Concentrations of both contaminants were localized to
small areas.

Given this information, the interim remedy selected was monitored natural attenuation with
institutional controls to prevent human exposure to groundwater. The 300-FF-5 ROD required
continued groundwater monitoring to verify modeled predictions of contamination attenuation
and to evaluate the need for active remedial measures. Institutional controls were required to
prevent groundwater use while contaminant plumes were still present above drinking water
standards. The 300-FF-5 OU ROD assumed that the groundwater aquifer is a potential future

300-FF-1 Operable Unit Remedial Action Report
June 2005 1-4
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source of drmkmg water and w111 be restored to dnnk:mg water standards ina. reasonable tlme
_ frame (EPA 1996) : : _ ,

The remedlal actlon ob;ectrves (RAOs) defined in the 300-FF-5 ROD were 10 proteot human and |
- ecologrcai receptors from: ¢ exposure to contaminants in the groundwater and protect the Columbia

 .Riversuch that contaminants in the groundwater do not result in an impact to the Columbia -
- River that: could exceed the Washmgton State Surface Water Quality Standards. The operauon

and maintenance plan for 300-FF-5 oU (DOE-RL 2002a) defined three primary activities to-
accomphsh these goals 1nc1udmg groundwater morntormg, near—shore river moni torrng, and

wammg srgn postmgs -

. AnESD to the 300-FF-5 ROD was deveioped by the EPA in June 20()0 (EPA 2000). The ESD.
- expanded the scope of 300-FF-5 QU to include groundwater beneath all 300-FF-2 OU waste

" sites and burial grounds (i.e., the original 300-FF-5 boundary as it was defined in the 1996 ROD k5 B

- was expanded) The ESD also requ;red an update to the operation and maintenance plan for =
~ 300-FF-5 to ensure that adequate groundwater monitoring requirements and. mstitutronal controls.
are in place. The ESD dld not make any flmdamental ohanges to. the 1996 remedy seiection o
decision. S _ :

o Coniammated plumes that exceed the estabhshed groundwater action. 1evels remain w1thm the-
300-FF-5 Operable Unit, Consequently, a focused feasibility study is being. developed to

. evaluate potential remedies to address the remaining contamination in groundwater and the deep -

‘vadose zone soil. The focused feamblhty study is scheduled to be issued in 2007 and will
include. a conceptual site model fo explain the source of remaining contamination as Well as a
protectweness detenmnat;on for remedres Jmplemented in the 300 Area to date. '

300—FFlOpembIe UmtRemedzaIActzonReport T L
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2.0 --.-300-_1?1«“4 OPERABLE .WT.BACKGROUﬁD-- i

_ _The bams and authonzation for cleanup actlons at the 300—FF 1 OU was. estabhshed m 1996 by a

- final ROD (EPA., 1996) Background information associated with the baseline risk assessment,
. land-use- assumptions, remechal actlon reqmrements and remedlal de31gn is summanzed fEis the a

' foliomng Subsectlons ' . o RO SR . :

21 ECOLOGICAL BASELINE RISK ASSESSMENT

An ecologlcal nsk assessment (ERA) for the BGO-FF 1 OU.was performed in 1904 as part of the o

Phase I F easzbzlzly Study Report for the 300-FF-1 Opemble Unit (DOE-RL 1994).. Sltes
. investigated included the South Process Pond, North Process Pond, 618-4 Burial Ground,
- 618-5 Burial Ground, and Filter Backwash Pond. At the time the evaluation was perfonned

o none of these sites had been remediated. Soil at these sites was contaminated with solid and .

liquid waste from fuel fabrication and research and development operations. in'the:300. Atea.
Contammants of polential concern (COPCs) 1denttﬁed for the nsk assessment mcluded metals
' orgamc compounds and redaonuchdes ' P y U

Receptors selected for the nsk evaluation were: the Gireat Basm pocket mouse (Perognathus

- parvus), Swainson’s hawk (Buteo swainsoni), and the burrowing owl (Athene cunicularia). _
Because the Swainson’s hawk and binrowing owl were listed as candidate species by the State of
. Washington, they were selected as endpoints for the risk assessment. The measures associated
‘with the bawk and owl were the fisks of potential adverse effects resulting from the estimated

. contaminant intake by individual receptors based on'a food web.model.. Aithough the poclcet '

' mouse was an integral component of the foodweb exposure to the hawk and owl, It Was not
selected as an endpomt receptor : :

B The foodweb model calculated uptake of contammants in Soﬂ by plants the mtake of plants by _

 herbivores {pocket mice), and intake of herbivores by carnivores (hawks and ow]ls) in'a series of o

equauons _Environmental hazard quotients (HQS) were calculated for all contaminants forthe

" pocket mice, hawks, and owls. Hazard indices were also caiculated fer each receptor by R
; summmg the HQS for alt chemxcals '

_ Modeled exposures were compared to 11terature-based effects concent:ratlons for gach receptor |
_ Except for the filter backwash pond, all sites resulted in exposures likely to result in adverse |
 effects to the Great Basin pocket mouse, However, because contaminant transfer from the
mouse to the hawk and owl was the focus of the: evalueﬁon the ecological impact-of contannnant
uptake by the mouse was not considered SLgmﬁcant Based on assessment results for thepre- -
. remediation conditions, it was detemuned that adverse affects to key: receptors were u;nl:kely to -
' result from oontannnants in the 300- FF 1 OU waste 31tes (DOE-RL.1994).
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- _2 2 LAND-USE ASSUMPTIONS

- 'Cleanup acuons for the 300-FF-1 OU were based on antlmpated futu:re Industnal land uses. for ;‘ :

" the area, Inthe industrial 1and-use scenario; a worker was.assumed to spend. apprommate}y

2, Ot)O hr/yr.on'site for 30 years.: ‘Each year, it was estimated that approximately-1;500 hours _
would be spent indoors and- approx1mate1y 500 hours would. be spent outdoors.: The: remamder of
time would be spent off site. The scenario assumed that exposure to contaminants occurs only.

o through the direct exposure, mhalatmn, and soil ingestion pathways Pathways for food or water
~ingestion were not evaluated because it was assumed that drinking water is not obtained from

: groundwater sources and food products are not grown on the site. ‘The industrial land-uge - _
scenario assumes that 1nst1tut10na1 controls are in place’ spec1f3ang mdustnal Iand use only and '
: -centrollmg all excavatlens or borehole and well dnlhng R TR S

| :;2 3 REMEDIAL ACTION REQUIREMENTS AND GOALS L | .. o |
Major components Of the selected ﬁnai remedy fer the BOG-FF 1 OU mt:luded the follomng
i ' Removal ofcontammated so11 and debns L S o TR
e : 1)1sposa1 of centammated matenal at the ERDF
* | 'Recontounng and backﬁllmg WRSte sﬁes, followedlb’y teveéetatien. el S

. :Instltutlonal contrels to ensure that unant101pated changes n land use do not oceur that could
result m lmacceptable exposures te remdual contammatlon S ‘ e

o Speclﬁc RAOs associated w1th the selected remedy and the method for achlevmg the ob}ectlves
through 300-FF—1 OU reme(hal actlons are summanzed n TabIe 2- 1 : _

N The EPA lssued an ESD to the 300 FF—i ROD in December 1999 grantmg a 31te~spec1ﬁc N
: treatablhty variance for Landﬁll ID (Waste Information Data System [WH)S] site 628-4);‘50 that'

"  a'small quantlty of soil and debris 925 m 1, 210 yd*]) could be removed from the 300 Area’ a:nd e

- disposed of in the ERDF. The soils met the criteria for a Resource Conservatzon and Recovery”
" Act of 1976 (RCRA) Land Disposal Restnctton (LDR) treatab111ty variance undet 40 Code of
' Federal Regulatzons (CFR) 268, 44(h) The ESD resulted in a reduction in: cleanup cost and ,
. -complemty whﬂe mamia:mmg protectlon for human health and the envxronment Th.‘[S is the only'._

s1gned

300 FF«-]\ Operable Umt Remedzal Actzon Repart B L SR _
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Table 2-1. 300-FF-1 Operable Unit Cleanup Ohjectlvcs. _

' Remed:al Action Objective~ | 300-FF-1 ComphanceMethods

| Protect hyman and ecological rcceptors from exposure to |.Achieve MTCA cleanup levels for chemical consntuents e
- | contaminants in soil and debris by exposare, inhalation, - | soil to support industrial land use (WAC 173-340~

or ingestion of radaouucildes metals or orgamcs _ | 745). Achieve human health standards of less than -

' Protect human aﬂd ecologlcal receptors from eXposure to " Achieve residual soil levels after remediation t_hat will

_contaminants i the groundwater and control sources of - | not result in further degradation of groundwater quality.
‘gmundwatercontannnanon in-the operable unit to B R L L
 minimize future impacts to-groundwater resources.

- | Water Quality Standards.

|5 Protect ‘the Columbia River sich that contaminants in | Prevent further degradation of groundwater quality.
‘j'megrouudwaterorremauungmthesoﬂaﬂer I - o

. remediation do not result in an impact to the Columbia
-} ‘River that could exceed the Washmgton State Sm‘face

 MTCA = Model Toxics Control Act
" WAC: = Washington Administrative Code

24 ESTIMATED COST AND DURATION
A rough-order~of—magmtude (ROM) cost estimate. totalmg $27.3 miltion was pu!bhshed mn the

" 300-FF-1.ROD (EPA 1996) for 1mplementat10n of the selected remedy. The ROM estimate was |
considered accurate 10 plus 50%, minus. 30%, and was subd:mded into costs for process waste

15 nwenv/yr above background for ra&onuchdea in soil. ;- o

 site and burial ground groupings. The process waste site grouping cost estimate was $24 mﬂhon,' o )

- inicluding the 300.Area Process Trenches, South Process Pond, North Process Pond and Scrapmg a

. Disposal Area, Ash Pits, Landfill 1A, Landfill 1B; and Landfill {D. The burial ground cost

_estimate was $3.3 million for the 518—4 Bunal Ground Al Values were: present value costs,
estlmated for m1d—1994 S o .

: Remed1a1 actions for excavation and d.lsposal of the process waste site grouping were estimated .
" te be complete'in4 to 7 years Excavation and d:sposal of the 618-4 Bunal Ground contents was
estlmated to be complete n3 years :

25 REME])IAL DESIGN SMARY |

' The general demgn for the OU was estabhshed by the 300- FF—J Remedzal Deszgn
Report/Remedial Action Work Plan (300-FF-1 RDR/RAWP) (DOE-RL 1997).. Tn 20(}2 the
Remedial Design Report/Remedml Action Work Plan for the 300 Area (300 Area RDR/RAW'P) .
: (DOE—RL 2002b) was issued to update the design for remaining actions at the 300 FF —1 OU and
~to establish the des1gn for planned actions at the 300-FF-2 OU. L

' 300-FF-1 Operable Unit Remedial dction Report T
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:f; 30 GHRO-NOLOGY OF EVENTS

‘ | A chronology of the maJor events assomated w1th remedlal aCtIOI!.S at the 300-FF- 1 OU is
presented in Table 3-1, ‘beginning with mgnature of the ROD in 1996 and. endmg with - o
compietlon of backﬁlllrevegetatlon operations in 2004. The- chronology includes mformatlon on' o

. issuance of infrastructure decumients initiation and completion of field operations, and issuance

of closeout docmne:nts A summary of the 300 FF—I OU events by waste sne is deplcted in

,Flguresl

: Exeavatlon operatlons and ioadout of comannnated soﬂ at the 390 10 (300-FF—2 OU), 300-44
and 300—45 (300‘FF-2 OU) sites. completed

_ ' Table 3-1 300-FF-1 0perable Umt Chronology. (3 Pages)
""‘:Diite'" _ _ . T Evemt — -
_ July 1996 - { 300-FF—1 and 300 FF 5 Operable Umt Record of Dec:szon 1ssued (EPA 1996)
_ Feb}:uary 1997 300-FF-1 Remedial Demgn Report/RemedmI Aétion Work Plan 1ssued (DOE-RL 1997)
' Sampimg and analys:s plan included asAppendix C. . L L
' ]unej 1997 .. Moblhzanon of Weston personnel and eqmpment completed as remedlal acmon subcontractor
s fortheSﬁOFF-IOU _ .
. Test pl‘t/treneh excavamns matlated at the Souﬂ:l Process Pond (W[DS site; 316—1) North
Process Pond (WIDS site 316-2), 300 Area Process Trenches (WIDS site:316-5), North:
o | Process Ponid Scraping Disposal Area (WIDS site 618—12) and.300 Area Ash P1ts '
- July 1997 : 'Excavatlon oporatlons initiated at the 300 Area Process Trenches -
o ‘Septerrrber 1997 Test pﬂ:‘treneh excavatlons completed '

| .November'199?

| site 628-4). Work later suspended at 1D until safefy evaluation could be performed; promted-
by unexpected excavation of drumnied hqmd waste, Decision made to.use Level BPPE at-

| 300-FF-1 OU landfills (IA, 1B and ID) and 618-4 Bunal Ground until adequate mfomanon f
| exists {0 downgrade o ‘

Exeavanon ‘operations and loadout of conitaminated soil. nmlated at Landﬁll 1D (W [DS '

g .._Dece‘linbe_r 1997
n N 300-FF 2. Waste Site 3{)‘0~I 0 Verzﬁcat;on Package 1ssued (BHE 1997e)

300- FF—] Waste Site 300-45 Verification. ‘Package lssued (BHI 19971))

Exeavanon operatlons resumcd at Landﬁll 1D under: Level B PPE _
Verzﬁcaa‘wn Packoge for tke 300—FF 1 Operable Uni Ash Pm 1ssuec1 ("BHI 1997&)

3 90 FF-1 Waste Site 300-44 Verg‘icatwn Packaoe 1ssned (BHI 1997a)

. Demob;hz.auon from Landﬁﬂ lD .rmtlated pendmg 1dennﬁeatlon of (hsposa]l pathway for 1angef

i Japuary 1998
: w0 ] volime of excavated and stocicpﬁcd lead-contammated sml Moblhzatton to thie 618 4, Bunal '

Ground mmated

' .Febmary"'l’gﬁs .

| Excavation. operatlons mltlated at the 618-4 Bunal Ground

Excavation operations and loadout of oonmmmated soﬂ at the 300 Area Process Trenches o
completed : : '

~ March 1998 | 300 Area Process Trenches Verzfcaﬁor: Package issued (BHI 1998b).

April 1998

Excavanon operanons suspended at the 618-4 Burial Ground pendmg 1den1iﬁcatlon of a
treatment dnd disposal paﬂlway for 338 drums oontammg depieted aranium. ‘waste that were
removed from the site. . _ .

300 FF—I Operabie Umt Remedzal Action Repart '
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Table 3-1 300-FF—1 Operable Umt Chronology (3 Pages)

" Date

‘Event -

1 Excavauon operatlons mmated at the North Process Pond.

1 Vadose Zone Clean Closure Repoﬁ }‘br the 300 Area Pmeess Trenches zssued (BHI 1998ﬂ to_-.. S R
- | supplement venﬁeahon package e B

. January 1999

- | site 316-1) pendmg resolution of contractual issues with remed:tal action subcontracton o
' Excavatmn operations initiated at the South Process Pond. - '

Excavation operations shifted ﬁ'om the North Process Pond to the: South Process Pond (WIDS‘

March 1999 -

‘Treatment/Disposal Plan for Dmmmed Waste ﬁ'om the 300~FF 1 Operable Umt 61 8w4 Bur:al R

Ground issued (BHI 1999b).

June 1999

: Remedxal action subconimctor remobilized to North Process Pond Excavauon operatmns and i
_loadout. of contammated sozl at North Process Pond complcted o :

August 1999

- 300-FF.f Operable Uniz; North Process Pond/Scmpmg Dzsposaf Area Vergﬁcat:on Paekage
| -issued (BHE 1999a) . . Lo

- 'Decétﬂber 1999

 Excavation operanons nntlated at Landﬁll 1B (WIDS site 309 50)

Jaxmary 2000

-_Excavatmn operatlons mmated at Landﬁ]l 1A (WIDS site 300—49)

't BSD issued to'the 300-FF-1'ROD to estabhsh {reatability variance for lead-contammated sozl ‘ '
from Landfill 1D and authorlze direct disposal at ERDF (EPA: 2000) SRS ol

[ ez

gl _Excavatxon operatioiis and loadout of contarmnated 5011 at South Process Pond, Landfill IA
- I'Landfilt 1B, and Landﬁl} 1D completed

' i .Demoblhzat:on of Weston persomel and eqmpment completed remedlal actmn subconiract
| terminated. : :

T _Dec,'émb'exf 2000

.-} (DOB-RL:2002c).

Samplmg and Anaiysrs Plan jbr ﬂte 300 Area Uranmm Leach/Kd Smdy 1ssued

. April 2002 ..

o {BHI 2002a), , : NI
“Mobilization of FE&C compicted as J:emedlal actmn subconu"actor for remamdcr of the I

Excavatmn operatlons resumed at the 6 184 Bunai G‘round

One-Time Request ﬁ)r Sthment for 61 8~4 Bund? Grozmd Depleted Uramum Dmms 1ssued

61 8-4 Bunal Ground and 618—5 Buna.l Greund

3 June 2002

: approach for planned 300-FF:2 remedial actions:

Remedial Design Report/Remedzal Action Work Plan for the 300 Area 1ssued S
(DOE-RL 2002b). Document tipdated deSIgn for remammg BOB-FF 1 actlons and estabﬁshed

September 2002

Excavation operations for remioval of 618-4 Burial Ground contents to natlve 5011 completed
{ Transport of: drummed depleted uianiyiny waste to:ERDF. for dlsposal or mtenm stagmg
completed. ,

| Ociober2002 -

" Excavation operatmns uuuated at the 618-5 Bunal Ground (300 FF-Z OU)

December 2002 ;

- Protectton of 300 Area Gmundwater fmm Ummum—Contammated Sozls az Remedmted S.',tes S

issued (BHI 2002b).

. Janu'a_ry--zomy

‘Plume of TPH contammatmn dascovered at the 6184, Bunal Ground in native soil beneath the

area where dnims contammg depleted uranium ch!pS immersed in oil: were tinearthed and
removed. .

1 “March 2003

Loadout of stockpﬁed contannnated 3011 ami debns fmm the 61 8—4 Bunal GTOUIld completed.
’ Excavatwn operanons for removai of the 618 5 Bur:al Ground contents completed :

Operable Umt Depleted Uramum Metal in. Otl Drummed Waste 1ssued (BHI 200313)

7 reatmem‘ and Dzsposal Al rematwe‘ Assessmen&f]mplemerzmnon Plan far the 300- FF -

300—FF I Operable Unit Remedml Actzan Report
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Table 3-1. 300-FF-1 Operable Unit Chronology. (3 Pages)

Date

Event

May 2003

Cleanup Verification Package for Landfill 14 (WIDS Site 300-49) issued (BHI 2003b).
Cleanup Verification Package for Landfill 1B (WIDS Site 300-50) issued (BHI 2003c).

August 2003

Excavation and loadout of TPH plume from the 618-4 Burial Ground completed.
Loadout of stockpiled soil from the 618-5 Burial Ground completed.

Demobilization of FE&C personnel and equipment completed. Remedial action subcontract
closed out.

July 2003

Cleanup Verification Package for the South Process Pond (WIDS Site 316-1), the Retired
Filter Backwash Pond (WIDS Site 300 RFBP), 300-262 Contaminated Soil, and Unplanned
Release Sites UPR-300-32, UPR-300-33, UPR-300-34, UPR-300-35, UPR-300-36,
UPR-300-37, and UPR-300-FF-1 issued (BHI 2003e).

Cleanup Verification Package for Landfill 1D (WIDS Site 628-4) issued (BHI 2003d).

September 2003

618-4 Burial Ground drums containing depleted uranium waste (metal chips immersed in oil)
shipped from ERDF staging area to the Perma-Fix facility (Oak Ridge, TN) for treatment.

November 2003 .

Mobilization of RCI personnel and equipment completed as backfill/regrading subcontractor.
Backfill and regrading operations initiated for 300-FF-1 OU waste sites and the 618-5 Burial
Ground.

Treatment of 618-4 Burial Ground depleted uranium waste (chips/oil) initiated at the
Perma-Fix facility.

February 2004

Backfill, regrading, and revegetation operations completed for 300-FF-1 OU waste sites and
the 618-5 Burial Ground.

Demobilization of RCI personnel and equipment completed. Backfill/regrading subcontract
closed out.

July 2004

Cleanup Verification Package for the 618-4 Burial Ground issued (BHI 2004a).
Cleanup Verification Package for the 618-5 Burial Ground issued (BHI 2004b).

March 2004

Treatment of depleted uranium chips from the 618-4 Burial Ground completed by Perma-Fix.

June 2004

Return shipment of treated depleted uranium chips from Perma-Fix to the ERDF initiated.

August 2004

Return shipment of treated depleted uranium chips from Perma-Fix to the ERDF i:ompleted.

ERDF
ESD
FE&C
ou
PPE
RCI
ROD
TPH
Weston

R0 oW

Environmental Restoration Disposal Facility
explanation of significant difference

Federal Engineers and Constructors
operable unit

personnel protective equipment

RCI Environmental, Inc.

record of decision

total petroleum hydrocarbon

Roy F. Weston

WIDS = Waste Information Data System
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Figure 3-1. Summary of Major 300-FF-1 Operable Unit Events.

1996 1997 1998 1999 2000 2001 2002 2003 2004

Uranium c! SAP Issued
Leach/Kd Study Summary R

u"m ® ESD Issue (Lead Variance

Ash Pits

Excavdtion and Lo t
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618-4 Burial TPH Plume Excavation and Ldadout ®
Ground (618-4) Drummied Waste Shipment from ERDF to Perma-Fix (Oak Ridge, TN) @
! i Drummed Waste Treatment) @
CVPIs

North Process e

{316-2818-12) |

South Process
Pond {316-1)

Landsil 1B
(300-50) .

Landfill 1A
{300-48)

618-5 Burial |
Ground (618-5) |
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E0501039
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4.0 CONSTRUCTION ACTIVITY SUMMARY

Field operations supporting remedial actions at the 300-FF-1 OU began in July 1997 and were
completed in February 2004. The work was performed under two separate remedial action
subcontracts awarded to Roy F. Weston (Weston) and Federal Engineers and Constructors
(FE&C). The cleanup actions resulted in the disposal of more than 600,000 tons of contaminated
soil and debris at the ERDF from the 300-FF-1 OU waste sites and three 300-FF-2 OU waste
sites that were addressed as part of the 300-FF-1 OU field operations. Summaries of the
excavation operations and disposal activities for each waste site are presented in Tables 4-1 and
4-2, respectively. Results of pre- and post-excavation civil surveys of the waste site areas are
depicted in Figures 4-1 and 4-2, respectively. Additional information associated with the waste
sites and construction activities is presented in the following subsections.

Table 4-1. Remedial Action Approach.

Site Rempdinl Excavation
Site Cods Site Type Action i 44 PPE
Subcontractor PP
Process 316-5 | Effluent disposal Weston Direct load Level D
Trenches
300-10* 300-10 | Surface contamination | Weston Direct load Level D
300-44 300-44 | Surface contamination | Weston Direct load Level D
300-45" 300-45 | Surface contamination | Weston Direct load Level D
North Process 316-2 | Effluent disposal Weston Direct load Level D
Pond
South Process 316-1 | Effluent disposal Weston Direct load Level D
Pond
Landfill 1A 300-49 | Solid waste disposal Weston Sort, stockpile, load | Level B
pit ;
Landfill 1B 300-50 | Solid waste disposal Weston Sort, stockpile, load | Graded Level B
pit
Landfill 1D 628-4 | Solid waste Weston Sort, stockpile, load | Level D, Level B
disposal/burn pit
618-4 Burial 618-4 | Solid waste disposal Weston, FE&C Sort, stockpile, load | Level B
Ground pit
618-5 Burial 618-5 | Solid waste FE&C Sort, stockpile, load | Graded Level B
Ground" disposal/burn pit

" 300-FF-2 waste site remediated as part of 300-FF-1 remedial action operations.
FE&C Federal Engineers and Constructors

PPE = personal protective equipment

Weston= Roy F. Weston

I

300-FF-1 Operable Unit Remedial Action Report
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Table 4-2. ERDF Waste Disposal Summary for the 300-FF-1 Operable Unit.

Radioactive Hazardous or Hazardous or Mixed
Site Site .SoilID.ebris 4 Mix-eld Soil Debris . Total®
Code | (Direct Disposal)” | (Stabilization) | (Macroencapsulation) | (U.S. tons)
(U.S. tons) (U.S. tons) ~ (U.S. tons)
Process Trenches 316-5 37,961 - - 37,961
300-10° 300-10 1,993 -- - 1,993
300-44 300-44 451 - - 451
300-45° 300-45 224 - - 224
North Process Pond 316-2 154,825 - - 154,825
South Process Pond 316-1 256,888 - -- 256,388
Landfill 1A 300-49 15,897 - - 15,897
Landfill 1B 300-50 39,302 - - 39,302
Landfill 1D 628-4 6,199" - ” 6,199
618-4 Burial Ground | 6184 35,856 15,220 290 51,366
618-5 Burial Ground® | 618-5 45,807 4,496 627 50,930
Totals 595,403 19,716 917 616,036

“300-FF-2 waste site remediated as part of 300-FF-1 remedial action operations.

*Total value includes 4,530 U.S. tons of lead-contaminated soil shipped to ERDF for direct disposal under the Landfill 1D
treatability variance. ‘

“ Listed waste quantities as weighed at 300 Area remedial action project scale prior to ERDF transport.

4 Listed quantities include any unplanned releases that were addressed with the site.

ERDF = Environmental Restoration Disposal Facility

300-FF-1 Operable Unit Remedial Action Report
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Figure 4-1. 300-FF-1 Operable Unit Pre-Excavation Topography.

" ERC:maa:11/30004: Thome/masye/amia/ares_300/ra-rpt ami2-Rev. 0 Databasc: 0OAB/ 414 FM
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Figure 4-2. 300-FF-1 Operable Unit Post-Excavation ’I‘opography.

Remediated Waste Sites

B8 wiDs 300-FF1 Sites : i Mo
B : &
WIDS 300-FF-2 Sites ” g e
+*\/  Operable Unit Boundary 4
Contours Post Remediation ,,@n
/~/  MajorContour -~ Minor Contour i
ERCmaa:11/30/04: Thome maaye/amlaiarea_300/ra-rpt amB:Rev. 0 Database: 00/06/05 4:32 FM
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' 4@1.1; ' TEST PITFI'EST TRENCH EXCAVATION

-----

- pats and test n'enches were prescnbed by the: BOG-FF—I RDRfRAWP (DOE RL 1997) for
} addrhonal data dollection.. The test trench and test pit €xcavation operations were: condncted

o between June and September 1997 under the Weston subcontract Test trenches were excavated .

"_through the penmeter dikes and interior berms of the South Process Pond-and North Process
Pond. ‘Test pits were excavated in the Process’ Trenches (WIDS site 316-5) spolls area, North: -

" Process Pond Scrapmg Disposal Atea- (WIDS- site 618-12), and Ash Pits. Survey’ and sample o |

results:from the test pit and test trench excavanons were used to help define excavation limits -
where cleanup Was requned or to support a no actlon dec1s1on and/or closeout of tlle waste 51te
4.2 300 AREA PROCESS TREN CHES
4. 2 1 Hlstory

- The 300 Area Process Trenches (APT) were a RCRA treatment storage, and dasposal (TSD) u:mt :

 onthe western boundary of the 300-FF-1 QU toward its northern end. The 300 APT consisted:of -

-two parallel unlined trenches approxmately 468 m (1,535 f) long, 3 m(10f) wide, 3.7 m (12 ft)
'deep arid spaced 15 m (50 f) apart. Until 1991, there was a 30-m (90-ft) by 50-m’ (150-) by ,
~ 3am (10-f1) depression located in the northwest corner of the west trench. Process sewer:éffluent” -
- reached-the trenches through a 61-cni (24-111 )-diameter clay plpe connected toa concrete welr
box located at the. south end of the trenches. S _ _ .

- The 300 APT became ac‘nve in 1975 asa replacement for the North and South Process Ponds SR
. which were also addressed as part ‘of the 300-FF-1 OU. The trenches received 300 Areaprocess

cffluent from the uranium ‘firel fabrication facilities. ‘Waste from the 300 Area laboratones that

was determined to be below dlscharge limits based on monitoring perfonned at the 307 retentron -

basin was. also released to the trenches.: From the beginningof operations.in 1975 until 1993,2 - '

g continyous composrte sa:mpler was located at the headwork structure to analyze process effluent .
at the point of discharge. After 1993; the efﬂuent was analyzed outszde of the unit.. All of the
eﬂlnent elther mfiltrated the soﬂ column or evaporated as ﬂlere was no outlet from the trenches

Tihe trenches gamed RCRA interim status as the 300 APT TSD and were admnnstranvely closed

'~ to discharges of dangerous waste in 1985.. Discharge- to the 300 APT was permanently = '

- discontinued in December 1994 in support of the Hanford Federal Facility Agreement and

Consent Order (Tn-Party Agreement) Mllestone M-17-10 (Ecology ef al..1989). Since that tame,-., :

the 300 Area effluents have been dn‘ected to the 300 Area Treated Eﬂ'lnent Dlsposal Fac1hty or" o
transported {0 the 200 Area for d1sposal i I RPN S

In 1991 an ERA was performed to reduce the n:ngranon of radloactwe and 1 1norgame (heavy

~ metals) contaminants to groundwater. The ERA uniformly excavated appromrnately{) 3m(l ﬂ) .
and' 1.3 m (4 f1) of contammated soil from the sides and bottom of each trench, respectively. The L

' eontammated matenal was stockpﬂed in the northwest corner of the West trench and the north

300 FFIOperable UmtRemedzalActwn Repoﬂ e T T s
Fime ’?005 . ' ' ' Y. 15
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- end of the east trench (referred foasa spmls area) Based on precess hlstory, the Part A
submitted. by RL assigned several listed waste codeés to the. stockpiled soil. The steckplled SOII
‘was covered with. plastic and- aggregate fo. allow conttnued operation of the trenches ‘without .

tion sample results indis "ated

- that the ERA successﬂ:tlly reduced contamination in all ereas of the trenches. other than'the spetls

- areaasdescmbedmthe Expedzted Response Actzon Assessment for the 316—5 Process Trenches -
_'(DOE-RL1992) e S o

_"4 2. 2 Excavatmn Osaeratmns

Remedsatten of the 300 APT mcluded removai and dtsposal of b1rd screens cevenng the

- trenches, demolition and disposal of the headworks structure located at the southern end of the

trenches, demolition and disposal of the blockhouse structure, and excavation and d.lspesal of -

" contaminated soil (including several unplanned release: sites).: Remediation act1v1t1es were.

initiated in July 1997 and completed in February 1998 under the Weston subcontract. A
- remedial action surmnary for the process trenches is presented in Table 4- 3 and the fellomng
: subsecuons . : _ S :

. Table 4-3. Process Trenches Remedial Acﬂonsummary T

Quantlty - 7‘5 e

L Item-. - L o -;:-ffﬁk@?ﬂ--?ﬂﬂﬁﬁ- (metnc tons)

Birdscreens coo 1 ERDF 18
Headworks - B o L

—Concrete strtlcture clay plpe, handraﬂs and gratmg it ::; ERDF o : 547 PR

| Blockhouse struemre ERDF ST TS T v S

'j-Contanunatedsoﬂ R R | S
* i« Spoils area (ACL) ° S T e R T SV ERDE e 243190
g ..—»Undeternmnedarea(UCL) SO ke ERDE e 9278 '

- :-Headworkssedtment oeuees [ o ERDF Slx208-L (55~gal)drums

ACL = abové cléamup level L :
. ERDF == En\nronmental Restoratlen Dlsposal Faclhty
UCL = undetermmed contamination Tevel

- made that, radlologlcal release ef the screens was not cost effectlve w1th respect to the dtsposal

option. This determination was due to the porous nature of the wood screen frames and the. .
associated radiological release criteria. Conseqnently, the bird screens removed from thetwo .
trenches were slzed to meet waste, acceptance cntena and were tmnsperted to the ERDF for

- dlsposal

4. 2 2 2 Demelmon and Dlsposal of Headwurks Structure 'The headworks structure mcluded
- aweir box slulce gates painted handraﬂs and gratmg, and’ a clay mlet plpe Pnor to dernohtlon

_ 300 FF—I Operable Umt Remedzal fictmn Report _ _ S SR S
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: of the concreté headworks weir box, a Iayer of ﬁne sedlments that had coIIocted in the bottom of
' the structure'was Temoved to minimize generatlon of dust durmg demohtlon activities, The
‘sediments were containerized in six 208-L (5. 5-gal) drums and set aside to permit the demohtlon
" toproceed. Dlsposmon of the sechments ﬁ‘om the headworks structure 1s discussed in" :
: Subsect10n4224 B _ -

Radlologlcal sm'vcy results ﬁom the concrete sirface mdzcated that portions of the headworks C
weir box had wranium: contamination at levels that exceeded release criteria. Based onthe survey
results, a decision was made to disposé of the entire structure at the ERDF. The weir box was'
demolished using 2 hydraulic hammer. Representauve samples of the radloactively '

_' contarninated concrete were collected to support a “contained-in’ > determination required from .

Ecology ‘becatise the structure was in contact with 300 Area process effluents that contained .~
~ listed wastes. The “contained-in” determination was granted by Ecology, with concurrence from

the EPA; in a letter issued to R (Ecology 1997). Based on the “contained-im” detennmatlon =
- from Ecology, the concrete from the demohshed headworks structure was transported to the

ERDF ﬁ)r d1sposai. RE N . o , :

o Steel handxaﬁs and gratmg that were part of the headworks structure were covered w1th 1ead~

* based paint. A calculation was performed to document that the painted steel was not hazardous =
~waste by toxicity charactenstlc Because the metal surfaces had been covered with paint, the.
E handraﬁs and gratmg couid not be released and Werc transported to th.e ERDF for dlsposal

The clay mlet pipe that fed process efﬂuent o the headworks structure wag surveyed and results '

indicated that the interior pipe su:rface had uraniym: contarmnation levels exceeding the clea:nup B

criteria. In accordance with:the 300—FF 1 RDR/RAWP (DOE—RL 1997), appro}nmately om:

(20 ft) of the'pipe was: removed betweeit the headworks structure and the OU fence.” Soil
adjacent to the excavated pipe was surveyed and removed as necessary to meet the cleanup '. N

criteria. The: clay pipe (with associated. contammated soil) and the slmce gates that had been
. removed earlier were' tranSported tb the: ERDF for d1sposa1 based on a separate © corrtalned-m

: determmamon granted by Ecology to address the hsted waste 1ssue (Ecology 1998a)

: 4.2.2.3 I)emohtion a’nd Dlsposal of B}ockhonse Stmcture Pnor to demoht]on of the
blockhouse gast of the trenches; the roof structure was. identified as 'suspect. asbestos»contalmng

; matena& ‘A tepresentative sample coliected fromi the roof confirmed the presence of asbestos in

.- the: samplc The blockhouse roof was removed and démolished by trained asbestos Workers, S
managed as asbestos—contammg material; and transported to the ERDF: for disposal.: Radaoacnve '
contamination was found-on the floor, walls, and ceiling of the structire that remained. Because a

‘ decontalmnatxon of the strizcture was not cost ‘effective, the concrete foundatlon, walls; and
cezhng were demollshed usmg a hydrauhc harmner a:nd transported to the ERDF for dlsposal

4. 2.2 4 Excavatmn and Dlsposal of Contammated Soﬂ. The remed:latlon jproress for soﬂ from '
- the process trenches ERA. spolls pile was divided into above eleanup level (ACL)and
undetermmed contamination level (UCL) areas. The listed waste codes that applied to the spoﬂs

o pile were addressed by. a condmonal “contamedw n” determlnanon that was granted by Ecology

. 300-FF- IOperable UnztRemedmIActzonRepart' _ : e TR B T
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;_-(Ecology 1995) The condltlonal “contamed in” detennmatton st:tpulated dlsposal of the soﬂ at -
; 'an ons1te landﬁll that met the mlnlmum techmcal requlrements of 40 CFR 264 (e g i ] RDF) -

| The ACL area cons1sted of stockptled so1l from the ERA that was known to exceed the cleanup |

o levels (e-g., the western portion of the pile). The remediation strategy for this : areawasfo

" remove the soil down to the original topography. Contaminated soil Welghmg more than

[ 24,300 metric tons was excavated from the process trenches ACL area and transported 1o, the

" ERDF for d15posal A radlologwai survey.was performed to confirm that excavationwas .~ .
complete Verification' samples were then, eollected from the ACL area as spec1f1ed m..the R

B _300—FF 1 RDR/RAWP (DOE-RL 1997)

| In the UCL area (e g the eastern portron of the ERA spoﬂs plle) Six test p1ts were excavated at -
- the locatlons speolﬁed in the 300-FF-1 RDR/RAWP (DOE-RL 1997) to gmde the excavatlon :
- process. Field screening : and/or laboratory sample- results from five of the six test: prts decated s

. that excavatlon and removal of contaminated soﬂ was requ.tred Sereenmg and sample results =~ - o
- . from the southernmost test p]t (APT—6 east 594, 070/north 116,816) 1nd1cated that the SOll was. .o
- below cleanup levels (BCL).- Consequently, the EPA and RL agreed to leave the soil in the

‘vieinity of the southernmost test pitin place ofice: screening results. from excavation. acttvmes to
- the north mdlcated that soﬂ was helow the cleanup levels : : - :

The “Conﬁrm as Clean procedure descnbed 1n the 300—FF-1 RDR/RAWP (DOE-RL 1997) Was
_ 1mple1nented for the rémainder of the process trenches UCL area. Soil was excavated in 0.3-m -
©(1-R)difts. Atthe completion of each lift, the remaining soil was. surveyed to detemnne if.

. additional excavation was’ requlred Contammated soil weighing over 9,200 metric tons - _

~ (9,055-U.S. tons) was excavated from ‘the process trenches UCL area and transported to the L
ERDF for disposal.” A radlologlcal survey was ‘performed fo confirm that excavatlon was ..o
complete Venﬁcatlon samples were then collected from the UCL area. S

'__Venﬁcatmn sample results from the UCL area 1nd1eated the ex1stence of a small “hot spot” o

. where uranium concentrations exceeded: the cleanup level at one of the sample locations (east

594,070/north 116 857) ‘A radiological survey of the area was performed to determine the -
‘extent of the “hot spot.”Approximately 55 metric tons of contaminated:soil were excavated: .

from the-“het spot” and transported to the ERDF for disposal. A final radiological survey was -

then performed. to confirm that the-removal was complete. .Consistent with agreements made at

- the December 1997 Unit. Managers Meetmg (UMM).(BHI- 1998e), anew, verlﬁcatron sample was' - -_ kN

‘then collected from the prewous “hot spot location. .

| The sedtrnents ﬁ'om the headworks structure mcluded v1s1ble pa:tnt elnps that had fallen frorn the -
" handrails of the stnicture. Becaise of a. potentzal that the- sediments/paint chips included - B
.concentrations of lead above regulatory limits, a representatrve sample was collected prior to

removal, - The material was then containerized in the six drums:and managed as suspect matenal S

- until a final designation was complete based on: analyttcal results The sediments were.
'-des1gnated as nonhazardous and were, subsequently transported to the ERDF for drsposal as
radioactive waste in: accordance with a contamed—m determination: granted by Ecology

(Ecology 1998b) : :

300-FF-1 Operable Unit RemedzalActzon Repori
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' An mdependent assessment of the remedral actlon act1v1t1es was perfermed by a reglstered
professional engmeer to verify that the Waskmgton Administrative Code (WAC) 173 303-610
closure requirements were met during the process. “The assessment included review of the _

“closure plan documentation, biweekly meetings to exchange information: and data, and site visits'

" 1o observe remediation operations. ‘Results of the mdependent cemﬁcatlon were accepted by :

' Ecology in 1998 (Ecology 1998c) e i :

4.3 300—44 CONTAMINATION SI'I‘E

. _ 4.3.1 H!stery

= Waste site: 300 44- was located west of the 618-4 Bunal Ground at the Irorth end of the 300—FF 1 _
. OlJ and was posted as an Underground Radloactlve Materials Area. The site consmted pnmarily o
of contamlnated serl and was approxrmately 159 m (1 7 11 #Hin area. _

4 3 2 Excavatxon 0peratlons

A layer of overburden rangmg in depth frem 0. 3 to O 9m (l to 3 ﬁ) was removed pI‘lOI‘ to the

- excavation of wastesite 300—44 - The overburden was placed ina stockplle adjacent to the waste

 site on the east side. When excavatzon of the waste site was. conrplete two samples were v _

collected from the overburden stockprle to eonﬁrm that the soil was acceptable to use as backﬁll "
matenal :

o Waste site 300—44 was: mltra]ly excavated to a depth of 03 m (1 ft) below grade based on the
- 300-FF-1 remedial design; The “Confirm as Clean procedure in the 300-FF-1 RDR/RAWP

o (DOE—RL 1997) was then 1mplemented to remove soil in0.3-m (1-f) hfts as needed to complete_. '

~ the excavation: - After completron of the first lrft a radlologlcal suivey of the remaining: s0il-was
performed. Based on the survey results, it was ‘determined that additional excavation-was not
required.. Contammated so1l removed from waste srte 300-44 was transported to the ERDF fer L
'd:lspesal SRR : : L e s

: 4.3.3 Venﬁcatlon Sampiillg

In accordance with the 300—FF—1 RI)R/RAWP (DOE-RL 1997), venﬁcatlon samplmg was not
' ‘Tequired to confirm cleanipof the' 300-44 site. The stakeholders made this agreement based on -
- the small size of the 300-44 site. and its proximity to the 618-4 Burial Ground. At the drscretlon -
of the project manager, however two random’ samples were collected in: September 1997 and -

- ‘analyzed to verify that residual soil concentrations were within the cleanup standards. In -

November 1997, two random samples were collected from the adjacent overburden stockpﬂe as |
documented on a 300 NPL Agreement/Change Control Form (control number ll4) -

- The venﬁcatlon samples and stockplle samples were coliected in aecorda:nce with the 300-FF | SR
RDR/RAWP (DOE-RL. 1997) and appllcable procedures from BHI—EE—O] ‘Environmental

_ 3'@O-FF-1-Opembl’e Unit'Remef_iiaJ Action Report _ o L N
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- Investzgatzons Procedures The sample collectlon actmtles were documented m ﬁeld logbook

44 NORTH PROCESS POND S

- ‘44 1 Hlstory

_ The North Process Pond (WII)S sute 3 16—2) was ongmally a smgle unimed mﬁltrahon basin that o )
- was later subdivided 1nto six small settling ponds and one large infiltration basin:over an area’ of S
approx:mately 40,000 m? (10 acres). The seven sections of the North Process Pond were .

' separated by 3.7-m (12-ft)-wide interior dikes and were swrrounded by a dike 4.6 m (15 t) wide j:. :', E

- and approximately 3.0 m (10 f) highon the exterior sides. Some of the subdividing dikes were .
- later removed with- a hulldozer to cover the bottom of the sue The mlet for the pond was in the -
' ‘ssuﬂlwestcomer L I R sl e

'The North Process Pond was constructed and actlvated in 1 948 followmg a d1ke faﬂure at the -
existing South Process Pond. Both ponds operated until 1975, when they were replaced. by the.
1300 APT. The site originally received cooling water and low-level liquid process waste du‘ectly _
. from 300 Ared fuel fabrication facilities and the ea:rly laboratories (313;.314, 3706, and: -
321 Bulldmgs) ‘Beginning in'1963, the North and South Process Ponds received: Iaboratory _

. waste via the 307 Retention: Basms where waste that was above dlscharge hmlts was dwerted t0r -

holdmg tanks for shlpment and dlsposal 1n the Hanford Slte 200 Area.

There was no eﬁluent outlet from the North Process Pond All of the efﬂuent either mﬁltrated
 the soil column or. evaporated. ‘Lack of infiltration was'a problem forthe pond.- Between. 1948

* and 1969, the basins were perlodxcally dredged to improve infiltration when sludge in'the bottom
of the pond slowed the percolation rate.  The sludge contamed large amounts of uramum and -
- copper and was deposited on the pond dikes-and put in the Scraping Disposal Area -

- (WIDS site 618-12) at the south.end of the North Process Pond or putinto Landfill lB

B (WIDS site 300-50) at the north end.’ The Scrapmg Disposal-Area was. also used for. dlsposal of

. contaminated soil that was excavated beneath the 321 Building during a hydranlic core mockup
The Scraping Disposal Area was subsequentiy backfilled with coal ash and covered with fill:
E Dunng operation, theére were several unplanned re]eases to the North: Process Pond'as. 1dent1ﬁed

;- in the W]DS database o

i After deac’uvatlon of the North Process Pond ini 1975 soine of the dlkes were: removed to cover
~ the basin'soil and minimize the potential for contaminant migration via fugitive dust. Parts of
- the pond were also used for the dlsposal of ﬂyash from the 300 Area Ash Plts (W]DS sue 300

- Ash \Pits).

- 300-FF-1 OperableUmtRemedmlActzonReport - R e L
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4 4.2 Excavatlon Operatmns '

" Remediation of the North Process Pond moluded removal and dlsposal of the tank a:ud weir - _
structure at the southwest comner of the pond as well as excavation and disposal of contaminated .
- soil.” The pond was dswded into ACL, BCL; and UCL areas based onr'data collected dmtnsar the '
- ‘remedtal mvestigauon The UCL arca mcluded the Scrapmg Dlsposal Area o

: Remed&atmn act1v1t1es were 1mt1ated in May 1998 and. contmued mto }anoary 1999 when a
decision was made to suspend excavation activities at the North Prooess Pond and miobilize work o
‘orews to the South Process Pond pending resolutzzon of contractual issues mth the remedlal '
" action subcontractor. - Work CTEWS remobilized: to the North. Process Pond and completed
excavation actwmes in: June 1999 A remedtal aetton summary for the North Process Pond is
' pt-esented in Tab}e 4—4 ' S : Sl

Table 4-4 North Process Pond Remedlal Action Summary

. ‘:. SRR Quanttty
| | . Igem. o . o ]_)tsposmon_ (metr:c tons}
| Tank and weirstictare -+ - |BRDF - | " Tncludedin ACL total_
. [‘Contaminated soil (ACL aréa) =~~~ |ERDF" =~ . |- 109586(melude529675
S (ETIPE LA e e KK S ; attnbutedtoplnme)
| Contaminated soil (BCLafGa) 0 [ERDF " ) IncludedeCLtotal
| Contamivated soil (UCLares) -~ |ERDF . | 29618
'_Clean soxl (sorteddunngexcavauonmﬂae StockpﬂedmthmAOC RS i:_ - “5,644--_
_ACLandUCLareas) - R N Sl S T BT R

'ACL = above cleanup. Ievei

- AOC = areaof confamingtion
BCL = below cleanup-level

. ERDF = Envirormental Restoration Disposal Facﬂ:ty
UCL undetennmed contammauon level -

Dunng excavatlon of eontammated soﬂ in the pond areas potent:lal contammatton assocxated
with five unpla:rmed releases identified in the WIDS database was addressed. In addition, . &

R 'cteamtp was completed. ata nearby site where 2 stnall tanker track spill was documented ‘The

remediation processes for the primary areas of the North Proeess Pond (mciudmg the Scrapmg
D1sposa1 Area) are: d:tscussed in the foilowmg subsectmns L

4.4.2. 1 Tank and] Welr Structure. A determmatton was made that the tank and weir structure
at the southwest corner of the North Process Pond could not be released based on the media and
| its process hlstory The structure was removed a:nd transported to the ERDF for dtSposaI

4.4.2.2 Above Clea;nup Level Area. The ACL ared con51sted of SOﬂ in the westem portlon of g
- the North Process. Pond that was: known to be above the:cleanup levels. The ACL areawas.

B further subdivided mto four cells,.,A through D.. Excavation eleVattons were estabhshed foreach

ISOUFF-I()pemble UmtRemedmlActwnReport : : P R A= I PO
Jume 2005 . : _' : B o Lo 411



L e B o . DOE/RL-2004~74 R
Construction Ac_tivity'zs_ummaryj R T R . 0 Gl

- cell based on the remcdlal 1nvcstl gatlon bo;:ehole and test plt resuits (DOE RL 1993) The
- remcdlatton strategy for thls area was to remove contammated soﬂ to the demgn elevatlon m
eachcel] ) T T C T

. ¥ Contammated soll wetghmg 109 586 metnc tons was excavated from the North Proeess Pond
ACL area and transported:io the ERDE for disposal., Radlologlcal SUTVeys were perfonned in-.

~ each cell at the design elevation to confirm that excavation was complete. ‘The surveys 1dent1ﬁed S
- aplume of contaminatien below the design. elevation in the southwest cell (Cell C) that exceeded

cleanup: levels.. Of the total tonnage excavated from the ACL area. and sent to the ERDF for. |
. disposal, approx1mately 29,600 metric tons of contaminated soﬂ was attnbuted to the:plume.- in
-the southwest corner of the. cell, depth of the plume approached the groundwater. Aable,. During
excavation of the plume, some BCL soil was removed: (guided by radiclogical surveys) to. - - ..
maintain a safe side slope and obtain access to the deeper, contaminated soil of the plumnie. More
~ than 5,600 metric tons of BCL material (including BCL material sorted during removal of the
- interior dike) was stockplled within the North Process Pond area of contamination (AOC)
- When radiological surveys indicated that excavation was complete based on the remedlatlon
-goals, verification samples were collected from the ACL area-as speclﬁed inthe 300-—FF-

. _\RDRfRAWP (DOE -R1. 1997}

- '-'estabhshed asa BCL area based on subsurface results from remedial mvestlgatlon test plts and

“boreholes. (DOE RL 1993) Radlologlcal surveys of the suxface soil that were conducted as part.
| contammatton that iequlted removal in the northwest comer of the BCL area where a ﬂume
‘connected the setthng basin to.the main pond.  The surface surveys also identified contammated
soil in a trench that made up portions of the southern and eastern borders of the BCL area. The
function. of the trench was unknown. The earliest aerial photograph of the trench was in 1962

; “but 1t may have. extsted prevzously, covered under water

The recommendatlons for remedlatlon of the BCL area- (mcludmg coples of the radlologlcal
surveys) were provided in an attachment to the May 1998 UMM minutes (BHI 1998e).- The
strategy consisted of removal of a 0.3-m (1-fi) lift of soil predetemnned to be contaminated
material and subsequent use of the “Confirm as Clean” procedure described in the 300-FF-]

-~ RDR/RAWP (DOEuRL 1997) to determing if additional excavation was requlred ApproVai of
the remediation. strategy was documented by the Tl‘l—PﬁI‘tleS v1a mgnature of the Jtme 1998 UIVIM '

_ mmutes (BHI 1998e)

A smgle 0.3-m (I-ﬁ) hﬁ of contammated soil was excavated from the northwest cormer of the
BCL area and was fransported to the ERDF for disposal. Followmg removal of the lift,
radtologlcal surveys identified that fuxther excavation-of the area ' was not needed. Excavatlon of
three to four 0.3-m'(1: ~ft) lifts was rcqulred in various parts of the contaminated trench i m the

* BCL area until radiological surveys indicated’ that residual contamination fevels met the' ~ " 7 *
- remediation goals The contaminated material was trangported to the ERDF for disposal. When

- excavation-was complete verification samples were coliected from the BCL area as’ spemﬁed in o

- the 300-FF-1 RDR/IRAWP (DOE RL- 1997)

- 300FF-1 Operable UmtRemedza! Actwn Report . W T _ ARG L E LA
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4.4.2. 4 Undetermlned Contammatmn Level Area. The UCL area of the North Process Pond o
- mcluded the followmg areas:. : : JERCTE R

. Eastern srde of the interior drke that separated the maln pond (BCL area) ﬁ'em the setl:lmg
. basins' (ACL area) S L o

. ' Eastern berm and portrons of the southern and northem berms of the main pond area _ o

e Scrapmg Dlsposal Area south of the pomL

: In accordance w1th the 300—F F-1 RDR/RAWP (DOE—RL 1997) trenches and test pits Were

' excavated in June - and July 1997 to determine the need for remedrauon n the UCL area. Seven
trenchies were ‘excavated through the dikes and bérms of the pond, and e1ghl test pits' were© _
excavated in the Scraping Disposal Area (WIDS site 618-12) at. thé south'end of the pond at the -~

“locations. Results from the tmnches and test pits as well as recommendatlons for remedlatmn o

_ su'ategres in the UCL area were documented in the May 1998 UMM minutes (BHI 1998¢).- -
Samples were collected at the bottom of cach trench and test pitto support the verification.

process in the event that ano act:lon detenmnauon was made for the berms and/or Scrapmg

N __Drsposal Area '

Based on survey results a small hot spot was 1dent1f1ed ata depth of approxnnately 2, l m (7 ﬁ)
in test pit 8 of the Scraping Drsposal Area. Hot spots were not identified in any of the other test
-~ pits. Statistical analysis of test pit results showed that the Scraping Disposal Area was below the T
-~ cleanup level and did not require remediation. However, removal of the hot spot'was .
recommended. Results from trenches excavated through the eastern berin ‘and portions of the -
southérn and northern berms indicated that the berms consisted of ongmai construction matenals

- and pond: scrapings that were below the cleanup level. No remiediation was recommended in.
these areas. Intermittent contamination exceeding cleanup levels-was 1dent1ﬁed in trenehes :
-excavated through the interior dike, resultmg in a recommendation to removethe dikein
accordance with the UCL process specrﬁed in the SOO-FF-I RDR/RAWP (DOE-RL 1997)

These recommendatrons were approved by the Tn—PartIes v1a srgnature of the June 1998 UMM _' _

E '_mmutes (BHI 1998e)

Contammated sozl ﬁ'om the hot spot at the locatron of test pit 8 in the Scrapmg Drsposal Area "
was removed and 'sent to the ERDF. Removal of the interior dike was performed in sections

- using 0.3-n1 (T-1t) lifts: Radwloglcal surveys were performed dmmg temoval of the:! dlke to sort '
‘BCL from ACL ma:terral Including material sorted during excavation of the contaminated’
plmne ‘approximatély 5,500 metric tons of BCL soil was ‘stockpiled within the AOC. Removal. -
of the interior dike generated more than 29 600 metric tons of contammated soil that was .
transported to the ERDF for disposal. A radrologlcal survey was performed o conﬁrm that

_ excavatron iwas. complete m the UCL aréa, ‘ _ : .

300 Opemble UmtRemedlalAcnan wan ' _ . A P D
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| -'_443 Venficatmn Samplmg B

Venﬁcatton samples were collected in. accordance w1th the 300-FF~1 RDR[RAWP (BOE«RL

| - -1997) and appllcable procedures from BHI-EE-01, Envzronmental Investlgatzons Procedures. -
- The ACL and BCL area samples: were-documented in field logbook: number EL-1395.. The UCL

.- area'samples were collected from trenches and test pll;S documented in ﬁeld logbook number o
EFL—l 133 - : : : L

45 SOUTH PROCESS POND

: ‘4 . 1 Hastory

‘ The South Process Pond 51te was a large mﬁltratmn pond used for d:lsposal of hqmd Wastes .
_ -generated by the 300 Area fuel fabneatxon facilities and the water treatment plant. Combmod
. process - waste d1scharges to.the South and North Process. Ponds ranged from 1,514,000t0 .-
- 11,360,000 Liday (400, 000 to 3,000,000 gal/day) 'I'he South Process Pond occupled an area o
approx1mately 34,240 m’ (368 400 ﬁz) . i St

£ The ongmal 316—1 South Process Pond was bullt in 1943 and ‘was the ﬁrst 300 Area process

o liquid disposal unit. Tt was originally a smgle large infiltration pond to which dikes were later

added, forming three settling ponds and a large main infiltration pond. The cast lobe. of the site:
. was used by the 300 Area water treatment plant as a ﬁlter backwash pond (WIDS site: -

300 RFBP). Effluent d1scharges to the-process ponds. was stopped.in 1975.- Durmg thelr :
operational life, the process ponds received thousands of kilograms of uranium as dissolved . . .
material and finely divided solids. Much of the. uramum was camed w1th the mﬁltratlon water -
'butsomeremamed 1nthepond soﬂs S TR :

4.5, 2 Excavatlon Operatlons

. - The South Process Pond was dmded mto ACL UCL and BCL areas based on contammant
L concentratlons from. the 1993 remedial 1nvest1gat10n (DOE-RL, 1993). Remedlatlon act1v1t1es

~ * began in 1997 with the excavation of trenches at locations around the site perimeter. Trenchmg,_ SR

.~ was performed to assess the lateral extent of contamination. The majority of remedial
excavation and disposal activities were: conducted in. 1999 and 2000, During: remedlatron, soil -

 'was primarily removed from the area on the west side of the process pond near the formerpond:, .-
1inlet. The two north-south parallel soil berms in the pond were removed, and areas totheé south - = -
and west of the original pond boundaries were removed during remediation. . Contammated soil: .

that was remioved adjacent to utility poles located in:the South Process: Pond w.as nnmedlate]y
' replaced w:th clean matenal to. mamtam the mtegnty of the. poles PR

- West of the South Process Pond conta:mmated soﬂ was mscovered du:nng excavatton actlvmes 5
- for pipeline utility work. The contaminated soil was suspected to be scrapings from the South

~ Process Pond and was placed into the pipeline excavation during the utility work. The soil was -
1dent1ﬁed as site 300—262 and: ass:gned to the 300—-FF -2 OU. Durlng remedlation of the South
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Process: Pond ‘the plpelme andcontammated so1ls were removed. Consequently remedtatxon of o
the 300262 szte was completed mth the remed:latlon of tile South Process Pond SRR

' E}*cavatton and d]:sposal operattons at the Soutl} Process Pond were completed in J uue 2000,

The general glevation at the bottom of the excavatlon used- for aualys1s was [11.3 m® (365 ft)

(North American Vertical Datum of 1988) upon completlon The excavation depth was - R

: approx1mately 5.7 m(19 &), Approxunately 234 000 meffic. tons (257 000 tens) of matenal from‘
 the site were dlsposed at the ERDF o SO

; 4.5.3 Verlﬁcatmn Samples

Veﬂﬁcatton samples were' collected n accordance w1th the SOO-FF—I RDR!RAWP

(DOE-RL 1997) and appllcable procedures The South Process Pond: venﬁcation samplmg is" _

documented in the 300-FF-1 EL- 1395 series field logbooks." All verification samples, withthe -

. exception of overburden: samples were colleeted from loeat:lons mthm the waste szte Samphng g
- loeatlons were randomly detemnned. R AN :

'4;6 LANDFILL 1A
. 461 llstory

: Landﬁll IA wasa fonler dmnpmg a:rea 1dent1ﬁed as waste site 300-49 in WIDS, located SRR

- southeast of the 618:5 ‘Burial Ground near the bank of the Columbia River. It consisted of three- .

parallel east/west~or1ented trenches in a rectangular area approximately 104.m (344 ft)long and :

75 th (246 f) wide. The site'was identified as an nndocumented landfill in 1999 during the - _
300-FF-1 OU remedial mvestlgatmn (DOE-RL 1993) The ongmal purpose of the landﬁll and

its period of orperatton dre: unlmowu

. Review of hlstoncal aenal photographs suggested that the sxte was actxve in 1948 It is beheved "

_that the site was uséd for random’ dlsposal of miscellaneous waste from laboratory operations i in* 3 _.3 |

© the 300-Area; Surface observations prior to site remediation denoted areas of subsidence aud
- visible debris (e g:; empty laboratery-type bottles and: glassware that appeared tobeofa ‘
- laboratory origin, metal’ scraps, and a parttally buried drum). Based on the Tocation along the
' Columbia River and regional Native American hlstory, the und1sturbed la:ud areas near

. Landfill 1A were. considered culturally sensmve -

| :_462 Excavatmn Operatmns | B

E Remed1al actior at the Laudﬁll 1A site began i Ji anuary 2000 Excavatlon at the s1te mvolved
“removing the overburden (scraped surface) soils, buried landﬁll ‘waste, a:ud comn:nngled 5011

‘. The buried landfill waste was sorted and stockplled until approved for loadout A detailed hstmg -

of removed landfill waste isincluded in field logbook series EL-1395 and project files. All
~ visible buried debris was removed from the Landfill 1 A site. Based on field screening, =~ o S
~ overburden matenals a:ud commmgled soﬂ 1dent1ﬁed as potenually clean were placed in-
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o -stockpﬂes for potenual useasbackﬁlI Contammated soll and buried waste and debns were Sent__ -
o totheERDFfordlsposal T T R T

Excavahon of the Landﬁll 1A site was completed in }une 2000 .The general e]evatxon at. the

o bottom of the. excavation was. 109.8 m (360.ft) upon completion. The excavation depth was i

" “approximately. 3m (10 ﬂ) Approxunately 17, 761 metnc tons (19 578 tons) of maten lfrom the o
';_sneweredlsposedattheERDF : DR _ o S

'4 6. 3 Verlfieatlon Samples =

: Fmal cleanup venﬁcatlon samples were colIected aﬂer the ﬁnal sne radlologlcal mapplng survey'
indicated low contaminant vanablhty Venﬁcatmn samples were collected in accordance. w1th
~the 300-FF-1 RDRJRAWP (DOE-RL 1997) and apphcable proeedu:res from BHI—EE 01,
- Enwronmental Invesngatlons Procedures.- Landfill 1A venﬁcatlon samplmg is. documented in
. field logbook number EL-1395-4. All venﬁcatlon samples were collected from raﬂdom ;;_:
Iocat:lons w1thm a:nd at the bottom of ther waste site trenches C o

-4._7- LANDFILL 1B
4. 7 1 Hlstory

_ _Landﬁil 1B (WIDS site. 300 50) was a former dumpmg area, located dlrectiy north of the No_t:th _
- Process Pond. . The site was identified as an-undocumented landﬁll in: 1990 during the 300 FF-1,
OU. remed1a1 mvestlgatmn (DOE—RL 1993) and; occupled an area greater than 10, 000 m 7 o ’
_(iO7 600 ﬂz) Although there were no available.records to document its purpose or penod of -
operation, historical aerial. photographs suggested that the site-was active in 1953. Geophyacal
surveys performed in 1992 as part of the 300-FF-1 OU remedial’ mvestlgatlon identified the
' presence of several discrete ob}ects wnhm the Landﬁll 1B boundary (WH C 1992) B

' A conservatlve pre—remedlatlon boundary for Landﬁll lB was estabhshed durmg remed:al des1gn B
(DOE«RL 1997). - Subsequent geophysical- and radlologlcal survey results prior to and: dunng '
remediation were used.to establish the post~remed1atlon boundaries for Landﬁll 1B as
documented ina 300 NPL Agreement/C’kange Cantrol F orm (BHI 19983.)

.4 7.2 Excavatlon 0peratlons .

'Remedlal actlons at the Landfill lB site began n December 1999 Excavatlon at the s1te _

involved removing the overburden. (scraped surface) soils, buried landfill waste, and commmgled
soil. The buried landfill waste’ was sorted and stockpiled until approved for. loadout.. A deta;led

listing of removed. landﬁli waste is included in field logbook series: EL-1395.and pro_;ect ﬁle&

- Allisible buried debns ‘was removed from. the Lanelﬁll 1B site. Based on field screening, .- TR

: ~ overburden materials. a;nd commmg}ed soil identified as potentially clean were placed:i n. j-t.?: i
stockpiles for potentla.l use as, backﬁll Contarmnated soﬂ and buned waste and debns were sent

to ERDF for d&sposa.l
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. Eycavatron of the Landfill iB srte was completed in June 2000, The general post-remedaatlon
. elevation at the botiom of the excavation was 109.0 m (357 ft) (North America Vertical Datum- -
" of 1988) upon compietmn The excavation depth was approximately 3.1 m(10 .,
Approxrmately 35, 652 metnc tons (39 299 tens) of materral from, ﬂ:1e site were drsposed at the :

4.7, 3 Verlficat;on Samples

_Fmal cleanup venﬁcatron Samples were coIlected aﬁer a radlologrcal mappmg su:rvey md:lcated e
low contaminant variability. ‘Verification samples. were collected in-accordance with the ” '
30G0-FF-1 RDR/RAWP (DOE-RL 1997) and. apphcable procedures from BHI-EE-01,.
Envzranmental Anvestigations Procedures. Landfill 1B verification samphng s clocumented in.
field logbook number FIL-1395-4. All verification samples were collected from: random

3 loeatrons Wlthm and at the bottom of the waste srte excavanon trenches EE LA

43 LANDFILL' D
4.8. 1 History

Landﬁll 1D (WIDS site 628- 4) was a former dumpmg area and burn p1t that was located T
northwest of the South Process Pond. Landfill 1D was approximately 288 m (950 £ty from the .
bank of the Coiumbra River in the 300-FF-1 OU. The site occupied an area of approxunately
2, 100:m> (22 60{) £ ) and was’ identified as.an undocumented landfill in 1990 dunng the remedial
- investigation (DOE~RL 1993).  The site was used as an altemate burning site in con;unotlon wrth
the 618-5 Burial Ground to allow cooling between bun events.. Nonradioactrve paper, wood, -

“paint cans, and other debris were disposed of and burned in Landfill 1D, :Some records: mdrca’sed =

that incidéntal disposal/buming of radloaetrve materials mayhave occurred Hrstonoal aerral o
_photographs suggested that the srte was actrve from about 1962 to 1974 R

‘_.4.8 2 Excavatron Operatrons SR b

z Remed1a1 actron at the Landﬁll 1D site bevan in 1999 Excavatron at the site mvolved removmg

- the overburden soil, buried landfill waste and ash, and eommmgled soil., Durmg remediation, .

elevated concentrations of lead were 1dent1fred in excavated soil. Because of the large volume of

- soil containing lead, 2 sxte~5peorﬁc lead treatment standard was established for soil excavated

from the Landfill 1D through an ESD- (EPA 2000), ' In accordance with 40 CFR 268 44(h)(3j the :
“ESD approved a site-specific-variance from an applicable LDR treatment standard and - : '
‘established ‘an alternative treatment ‘standard for lead of 25 mg/ L as determmed using the
* Toxicity Characteristic Leaching Procedure. The RAOs establrshed in the 1996 ROD
(EPA 1996) were not changed by thrs ESD : SR _

CA detalled hstmg of removed Iandﬁll waste is 1noluded in field logbook series EL—l 395 and
project files.  All visible buried debris was removed from the Landfill 1D site. Based on ﬁeld
screemng, overburden matenals and commmgled sorl ldentrﬁed as potentrally clean were placed
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::n stockpﬂes for potentlal use as backﬂ}l Contammated soﬂ and burred waste md debns were
senttoERDFfordlsposal A A I R L T e

o Excavatton and drspcsal of the Landﬁll lD remedtatton waste was completed in J une. 2000 The

- general ¢levation at the bottom of the excavation used was'111.3’ m (365 ft)-(North Amencan : B
L Vertical Datum of 1988} upon completion. The excavation depth was approximately 5.7m. = .
(19 ft) below ground surface. Approxzmately 5 635 metrlc tons (6 198: tons) of matenai ﬁ'om the PR

. SIte were dlsposed at the ERDF B

4 8. 3 Verificatmn Samples

o Venﬁcatlon samples were: collected m accordaﬂce wrth the BOO-FF- __«;RDR/RAWP (DOE~RL,< Co .

_ 1997) and-applicable procedures Landfill 1D verification sampling was documented in- ﬁeld; g N
- -logbook number EL-1395-4. - A total of six discrete cleanup verification soil samples were,
collected from random locations within the site excavation during J uly 2000. Six cleanup

. verification soil samples were also collected from random locatrons w1th1n the StOCkp]led :
overburden soil durmg March 1999 : : - o

o 4_.'9_ 618—4BURIALGROUN]) S BT

as. 1 Hlstory

o -The 618—4 Bu:n:al Ground S1te was located apprommately 1 6 km (1 rm) north of the Rlchland. o
~city limits and 340 m (1,115 ft) west of the Columbia River within the 300-FF-1 OU- ©.on -

~ (Figure 1-1). It was:a smgle disposal pit measunng apprommately 32m (105 fi)by. 160 o

€525:t). ‘Based on previous investigations; the main part.of the. dlsposal pit was estimated: to. be

o ~at least 6 m (19 ft) deep: It was believed that'the 6184 Burial Ground: operated from 1955 .-

- throngh 1961. -Other than information that the 618-4 Burial Ground contained mrscellaueous

' uranium-contaminated matenals, little h:storlca} information was available on its waste

~ inventory. It was unknown if liquid waste materials were disposed ofin the 618-4 Burial -
" Ground. Previous investigations at the 618-4 Burial Ground mcluded geophysmal surveys s011
K gas survcys excavatlon of test p1ts aud groundwater momtormg e R

_. 4 9 2 Excavatmn Operatlons

: 'Excavatxon of the 61 8—4 Bunal Ground was 1mt1ated in. F ebruary 1998 under the. Weston

' subcontract: Tn-April 1998, excavation arid sorting. operations were suspended pcndmg 3
 identification of a treatment and disposal pathway for 338 drums. containing, depletedu uramum

waste that were unexpectedly-unearthed in a central portion of the burial ground ‘Extensive .-

- searches of historical records and interviews with Hanford Siteretirees yielded no mformatron

.- onthe original source of the buried drums, Ttis possrble that the drummed ‘waste was produced
offsrte a:nd shlpped to the Hanford Slte for dlsposal RO R S _ G
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The d:rums coutammg depleted uranium: represented two- separate waste streams consrsung of

granylar oxide material and chips/shavings immersed in oil (the oil was- present to-stabilize the .

_ 'pyrophozac property of finely divided uranium). In 1998, handling and charaeterrzat:lon of the =
- drums containing depleted uranium chips in oil provided evidence that some of the: oil: ongmally .

present in the driims had leaked dunng the penod they were buried. Samples from the .~

-charactenzatron effort. verified that the uranium was depleted and identified the preseuee of

_polychlonnated blphenyls (PCBs), ] RCRA metals, and volatile ofganic’ compounds ‘nthe otl

| - New mineral 011 (certtﬁed to be PCB frec) was added to. drums that had low:oil levels to- ensure 5

 the depleted uranium chips were in a stable configuration for staging.- ‘Additional information’ -
“‘associated with the 1998 excavation operations and: drummed waste d1scovery/charaetenzauon is
:'presented m the excavatlon report (BHI l998d) and charaetertzanon sununary (BHI 19980)

'Excavatlon and sortmg operatlons were resumed wrth anew reruedial actaon subcontractor :
(F E&C) in ‘April 2002. During the 2002 operations, 430. addmonal drums containing depleted

uranivm waste were, unearthed. Consistent with 1998 eperatlons ‘new mineral oil (certified to be-:_ _
- PCB free) was added to drams contalmng depleted uranium chips with low oil levels to enstrea’ -
stable contfi. guratrou for staging. By the end of Septernber 2002, excavation/sorting operattons §
. for removal of the burial ground contents to native soil were complete and all drummed waste -

- wWas tra:nsported to the ERDF for interim stagmg and/or. dlsposal (drum treatment i is smnmarlzed .
in Section 4.9.3). The remainder of stockpiled soil and debris from excavation operations was.
loaded into containers and transported 1o, the ERDF mtermrttenﬂy between October 2002 and

. March 2003

: Follouung a perlod of heavy ra:mfall in late Jauuary 2003, several small surface orl stains -
appeared in the native soil of the excavated burial ground Further mvestlgatron tdentlﬁed the
presence of total petroleurn hydrocarbon (T PH) contamination in the native soil beneath the _
former location of drums containing depleted uranium chips i unmersed in oil. The TPH plurne '

~was aitributed to the ongmai stablhzmg oil presumed to have' leaked into the gative soil from the '
drums contauung depleted uranium chtps during the time fhey were buned at the site. Results
from a test pit to determine the depth of the plume showed no uramum m1gratlon (all results )

~were near or below site background levels) and identified the' preseuce of RCRA metals and

B PCBs at concentratzous below the apphcable clea:nup levels '_

Excavation. of the TPH plume toa maxxmum depth of approxrmately 5 m (16 4. ﬁ) below the _

general niative soil grade at the bottom of the burial ground trench was completed in. May 2003

" Loadout of apprommately 5 ,000 metric tons (5 500 tons) of stockpiled ’I‘PH—coutammated soﬁ
~and subsequent transport to the ERDF was completed in August 2003 - ‘

'Magor Waste streams encountered at the 618 4 Bunal Ground are. summanzed m T ab]e 4—5 In _
addition to the major waste streams encountered smaller quantmes of asbestos, wood dehns o
nuscellaneous drummed Waste, intact bottles dned pamt tar and other items were 1mearthed in

discrete areas of the burlal grouud A complete listing of waste unearthed from the burial ground' -

and managed as nonbulk matertal 8 mamtamed n the 300 Area pro_}ect ﬁles (1 e, Waste trackmg :
sheet) T : _
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Table 4-5 61 8-4 Bur:al Ground Major Waste Streams

o Waste Stream : Quantitbf‘l s Major Contammants ' ERDF Dlspos‘

Soﬂ and: metal de’ons 30,_309 U.S. tons - Uramum, Iead arsenic” : ‘_Duect dlsposa{

- |LDR soil (lead). 15,000 U.S. tons | Uranium, lead, atsénic ' . | Stabilization/di

LDR soil (banum) 220US.tons Uranmm, banum, lead, chromlum | subilization/disposat .

| TPH-contamisiated soﬁ T 5550 US. tons. JTPH o '-=-=Direc-mis§;gsa1
Leadsohds " ) TS 290US fbne"ﬁ- lﬁea::éf"{iraniimi ':':'jf: SR '":_j__‘ ; Encapsulauon/dtsposal '
Depleteduramumehlps/oﬂ ' .'_-"'52_0_‘31.._.."“:_ ms ChIPs nrammn o staging ares B

10il - yranium, PCBs; lead, banum,
R l:nchloroethene tetrachloroethene _
v Z-butanoue, benzene TPH o

o Depleteduramumamde 228dmms f Uramum e Direct disposal

- LDR«depleted uz:amum oxlde 38drums Uramu:m, eadmlumJ iead banum . ::Stagmg area

*Listed valuesare approxxmate quanﬁtles of spec:ﬁc waste streaftis:’ _The tqta] quannty of bulk matena} u'anSponed to- ERDF for o

. reatment and/or diSposal was; apprommateiy 51,360 U.S, tons.
- ERDF = EnwronmentaI Resioration D:spOSaI Facﬂlty
DR S

= Land Disposal Restriction
'PCB- ‘= polychlorinated biphenyl -,
TPH =

tetal petroleum hyd:mearbon o

Ot‘ner than the oﬂ ongmally packaged w1th the depleted uramum chlps for stab111za1:10n and small

- drums and lew Ievels of oﬂ 1ns1de some of the drums) Tt is unllkely that the a;:_nount of l.1q‘uld
_ waste 1dent1ﬁed in the 618-4 Biirial Ground prowded a 51gn1ﬁcant driver for nrigration. of
- contamlnams 1nto the :nanve s011 outsule of the: area 1mpacted by the TPH plu:me ST

- 4.9 3 Drummed Waste. Treatment

: V-In September 2003 520 drums contammg depleted uranium ch]ps 1mmersed in 011 were
tra:nsported ﬁ:om the ERDF’ stagmg area t0 a Perma-Fix treatment famhty in Oak Rldge ,
Tennessce. The drums were accepted at the treatment faelhty welghed and wsually mspected

- for compliance with the waste profile. - Treatment ‘was initiated in November 2003. The'dram

. contents were emptied into a 1/32-in. sieve to separate 1 the hquld and solid phases. The hquld 5 |

o phase of the. matenal was then separated and stored in totes’ based on the PCB concent:rauon
- (i.e., 250 ppm was sepa:rated) “The <50 ppm PCB hquzd was sent £0 a RCRA—penmtted o
U S. Nuc.’{ear Regulatery Commissmn llcensed commeraal hlgh—efﬁcwncy boiler for thermal
treatment. “The PCB-re gulated portlon was’ set as1de for later treatment at DOE's Toxic
Substances Control Act of 1976 incinerator. The solid phase (uragium chxps) was rinsed with a’
solvent and sub]ected to multlple detergent. washes to remove any residual hquld-phase maienal
The clean urapium chlps were encapsulated ina proprletary grout mixture and rehmed to the -

- 300-FF-1 Operable Umt Remedzal Actzon Report

. ‘hmezoﬂs . o . _ B 4~2{)



G S D .DOE/RL-2004~74
Consftru-ction__Activity-Summary__ T AT Rev [

o ‘Hanford Site between Fune and August 2{}04 for dlsposal at the ERDF. The quantlty of matenal
returned to the ERDF for dlSpQSRl Was- approx;mately 137 U.S. tons mcludmg treated urammn .
. Chlps, empty dru:ms and persanai protecnve equ1pmen1: (PPE) e S

: 4 9.4 Blas Samphng

‘In accordance mth the 3 00 Area Remedzal Actwn Samplmg and Anabzsr.s Plan (SAP) -
(DOE-RL- 2004a) and the Closeoui Plan for. the 618-4 Burial Ground (BHI 2003f) b;ased grab
samples were collected to verify the absence of hot spots in the residual soil beneath: Tocations:
where larger qua:atltles of specific waste streams were unearthed from'a common area or staged -
between the 1998 and 2002 operations, The biased sampling consisted of surface grab samples
that were collected in August 2003 at locations intenided to represent the worstcase for potenhal
- residual contamination. The samples were ‘submitted 10 offsite laboratories for analysrs using -
EPA-approved analytical methods as described in the SAP (DOE—RL 2004&) A]li results Were
less. than the apphcable cleanup levels for mdustnal landuse. - _ _ _

4 9.5 Vadose Zone Proﬁle

In accoréance w1th the closeeut plan (BHI 20(}31), resuits ﬁc)m a s1ng1e test p;t heneath the arga. :_‘
‘where the depleted uranium, dnnnmed waste was encountered were used fo establish the soil -
proﬁle for the lower vadose zone at the 618-4 Burial Ground. As-part-of the TPH plume S
investigation, the test pit was excavated to groundwater in February 2003. Samples were: .
collected at approximately 0.9-m (3- ft‘) intervals and anelyzed for the constituents assoctated
‘with the drummed waste. With the exception of TPH, all results 'were less than the apphcable

h inchistrial land-use c}eanup levels, indicating that there was little contannnant migration into the

" ndtive:soil'at the bottom: of: the excavated pit.. Approx1mately 5,000 metric tons (5,500 tons) of -
contarninated soil from the TPH plume were subsequently excavated and ttanspcrted to the BT

-ERDFfordlsposal ' I , . : S

. 4.9, 6 Venficatlon Samplmg

The prehnunary llst of potentlai com;ammants for the 618- 4 Bunal Ground was developed ﬁ'om

- historical information;, process knowledge, and/or available characterization data as: presented in-

~ the 300-FE-1 RDR/RAWP and 300 Area RDR/RAWP (DOE—RL 1997, 20041)) ‘Thi list was.
refined based on’ ‘the. historical information found in WIDS, the type and quantity of waste.
matenal excavated, rad:,olnglcal surveys, mdustnal hygiene monitoring, and visual cbservaﬁon :
~ of the excavation process.. With concurrence from RL and the EPA, the followmg final hst of -
COCs was 1dent1fied to support site cIoseout (BHI 20{)3f) L . "

. Uramum {total)
. Arseme
e Lead.

Cleanup Venﬁcatlon samplmg was conducted at the 618-4 Buna} Ground to conﬁrm - R
acceptabﬂlty of residual soil levels in the excavated plt and stockpﬂed BCL soil, Fmal cleanup -

C300-FF-T OpembleUmtRemedwlActwnReport T A
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N venﬁeatlon samples were collected durmg two samlalmg events that occurred in February and _
. August 2003.-The samples were submiitted to offsite laboratories for analysm usmg EPA- SRt ';
approved analyt;cal methods as descnbed in the SAP. (D@E—RL 2(}04a) Sl

- The 618-4 Bunal Ground venﬁcatlon samplmg events mVleed five demsmn units, mcludmg a L
_shallow zone, deep zone, and three BCL soil stockplles The number of samples collected w1th1n L
each decision unit was determined by the overall footprint:area of the decision unit. In - I
accordance w1th the SAP each verlﬁcanon sample wasa comp051te of: four soﬂ ahquots collected o
"ﬁomrandomlocatzons o LR e e A T e e e i

4 10 300-10 (300-FF—2 OPERABLE IINIT)

o 7'4101 History

. Waste site 300-10 con31sted ofa Sml Contammatlon Area that was pa:rt of the 30{)-FF—2 OU

- During preparation of the 300-FF-1 RDR/RAWP (DOE-RL. 1997), RL atid EPA agreedto -
address the 300-10 site as part of the 300-FF-1 QU activities because of its close proxmnty to the
300 APT and its small size.  The site was expected 0. cons1st pnmartly of soil mixed with clean -

. and contaminated metal shavmgs Waste site 300-10'was identified by-the remedial deszgn to be L
* approximately 1,494 m (16,075 1) in area. In July 1997, the design area was tevised to

. apprommately 657-m (7069 ftz) based on- new ground—penetratmg radar data R S T
4. 10 2 Excavatmn Operatmns : ‘ |

o Waste 31te 300—10 Was mltlally excavated to'a depth o“fl 2 n (4 f’t} below grade based on the

. 300-FF-1 remedial design. The “Confirm as Clean” procedure documented in the 300-FF-1 -
.RDR/RAWP (DOE-RL 1997) was then 1mplemented to remove 0.3-m (1-ft) lifts as Hecessary to

' complete the excavation. After complet;on of the 1.2-m (4~ft) excavation and one 0.3-m (1-ft)

- lift, a radiological survey of the remaining soil indicated that further excavation was not'required. -

o -Contammated sml removed from Waste 51te 300»10 was transported to the ERDF for dlsposal

o 'In add1t1on to the radlologlcal surveys, a metal detector was used to 1dent1fy metal shavmgs in -

. the soil. Although: radiological screening instruments did not indicate soil contamination; the
detector identified metallic anomalies after’ complenon of the 1.2:m (4-ft) and 0.3-m (1-f}) hﬁs
- Metallic anomalies consistitig of nails; iron scraps; and aluminum shavings were excavated by -
" hand‘and transported to the ERDF for dlsposal None of the 1dent1ﬁed metalhc ob]ects were S
radmlogwally contammated - e : S

4 10 3 Venficat:en Samplmg

‘In accordance thh the 30=O~FF-1 RDR/RAWP (DOE -RL, 1997) RL and EPA agreed that R
. cleanup of the 300-10 surface radiation area west of the 300 APT would be confirmed by a .
- surface radJatxon survey fellowed by a metal detector survey Th1s agreement was based on 1ts '

300 FF 1 Operable Umt Remedml Actzcm Report - ; R T . -
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small size, close proxmnty to the 300 APT, and nature of the waste (uncontammated soﬂ mlxed
~ with contammated and uncontanunated metal shavmgs) ‘ :

- Atthe dlSCICthIl of the pm}ect manager, four randomm samples were coilected to venfy that the .
- remaining : soil'was within the cleanup standards. Two initial verification samples weére collected
- from randon locations in August 1997.. A second pair of verification samples were eollected .
after the. completion of metal detector surveys in' October 1997. Verification: sampies were: -
- collected in accordance with the 300-FF-1- RDRJRAWP (DOE-RL 1997) and- apphcable
g _pfocedures ﬁom BHI-EE-01, Environmental Investzgatwns Procedures. The sample eoilec‘uen
i 'aetlvmes were. documented in field iogbook number EFL-1 133-—4 ey .

) 4. 11 390-45 (300—FF—2 OPERABLE UNIT)

" 4 11. 1 Hlstory

f Waste s1te 300—45 was a Sml Contammatlon Area that was part ef the 300—FF—2 DU Durmg
preparation of the 300-FF-1 RDR/RAWP (DOE-RL 1997), RL and EPA agreed to address the

300-45 site as part of the 300-FF-1 OU activities because of its close proxmnty to the 300 APT R

-andiits small size. The remedial deSIgn estlmated that waste site 300—45 was appwmmately
_1874111 (201?4ﬁz)marea. - . : R

' 4 11.2 Excavatlen Operatlons

W aste site 300—45 was cxcavated to a depth of 0.3m(1 ﬁ:) beiow grade The “Cenﬁrm as
Clean procedure in the 300-FF-1 RDR/RAWP (DOE-RL 1997) was then implemented. A~
radlologwal survey of the remammg soil indicated that additional soil removal was not reqmred :
e Contanunated soil removed from waste sv:e 300—45 was transponed to the ERDF for dlsposal_

L 4 11 3 Verlficatmn Samplmg

o In accordance Wlth the BOO-F F-I RDR/RAWP (DOE~RL 1997), Venﬁcatmn samples were not
- specifically reqmred to confirm cleariup of the 300-45 surface radiation area. Field survey

results were to be used to support cieseout of the 51te based on its small surface area, close -

proxnmty to th.e 300 APT and- nature of the waste (smface centammataon and centammated .

At the dlseretmn of the preject manager two random samples were coIlected te venfy the S
remaining soil was within the cleanup standards. In October 1997, the samples were collected -
from random locations in accordance with the 300-FE-1 RDR/RAWP (DOE-RL 1997)and
_ apphcable procedures from BHL-EE-01, Environmental Investigations Procedures ‘The sample .

- collection aetzvmes were documer_tted in field Iogbook number EFL-1 133 4, :

_ 300~FF-1 OpembleUnrtRemedmlActzonReport . L L SR L
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412 61 8:5 BURIAL GROUND (300-FF—2 OPERABLE UNIT)
- 4121 Hnstory

o The 618 5 Buna} Ground srte was a: 300-FF~2 OU waste 51te located apprommateiy I 6 km
- (1 mi) north of the Riehland: city limits and 200 m (656 f) west: of the Columbia River:: The srce .
' was addressed as part of the:300-FF-1 ouU. operatrons based on proxmnty to’séveral of the - -
* 300-FF-1 QU waste sites and a decision to: use a.common'subcontractor to finish remedial -
actions at the 618-4 Burial-Ground'in 2002. The 618-5 Burial Ground was a single: dlsposal
. trench oriented northeast to southwest and measured’ approxmlately 56.m (184 ft).by: 964n
(315 ft) The dlspcsal trench was about 6m (19.7 ﬁ) deep T _

Lritle mformatlon was avmlab]e on the mventory and s source of waste deposrted inthe 300 Area e
* burial grounds, The 618-5 Burial Ground french reportedly operated ﬁom 1945 through 1962 asa .-
‘burn pit, as well as a storage area for atuminum silicate ¢ontaining 17% uranium and bronze -

~ crucibles with reported radiation levels up to 200 mrem/hr, The site was also used for dlsposal o

. of uranium-bearing trash and uramum-beanng organic: wastes It was unknown 1f ilquld waste '
. _'matcrlals were dlsposed cf in- the 618-5 Bunal Grom:xd - " RS

g Prevrous 1nvest1gatrons at’ the 618 5 Bunal Ground mcluded a 1987 geophyswal survey, whlch _
" identified buried waste outside the orrgmal fence on the south side of the site. ‘Consequently,’an"
additional fence was installed around the site to enclose the area of detected buried waste.. Test
pits excavated in 1992 identified radroioglcaﬂy contarnmated lead bricks, steel ] prpes, wood
debris, garbage and asbestos : : _

_.4 12.2 Excavatlon Operatlons

Exeavatlon of the 61 8 5 Burlal Ground was 1mt1ated in October 2002 In accordance wrth the
. _provisions established in the RDR/RAWP (DOE-RI 2004b), two staging pile areas were used tc
. support remedial action operations at the 618-5 Burial Ground. Beginning in October 2002,
" material excavated from the burial ground was stockplled 1n the stagmg pﬁe areas pendmg
authonzatlon for transport to the ERDF :

- ‘Excavatlon and sortmg operat:lons at the 6 1 8-5 Bunai Ground wete: completed in March 2003
Shipment of all project driinimed" waste to the ERDF wis completed in May 2003. The _
- remainder of stockplled soil and debris from excavation operations was loaded from the' stagrng
. pile areas into containers and transported to the ERDF intermittently between March 2003 and |
August 2003 The staging pile. areas were over—excavated by approxzmatcly 0. 15 m (0 5 ﬁ) to'.
' ensure complete waste removal S . L

N Hlstoncal mfozmatlon documentmg operatlon of the 618-5 Bunal Ground as’a burn plt was "

_ consistent with the type and condition of waste obsérved diiring the excavation process, Major
‘waste streams encountered at the 618- 5 Burial Ground and stockplled m the stagmg prle areas

! Foilowiog eXcavetion,'selected 'discre'te’ itemns were put into drums for- waste management purposes.

'300—FF~I Operable Umr Remedml Actzan Repoﬁ
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are summanzed in Table 4-6. Iu adéhtlon to the major waste streams encountered, smaIler
- quantities of asbestos, wood debris, intact bottles, dried paint, tar, and other items were
' unearthed in discrete areas.of the’ burial ground. A detailed listing of waste. mlearthed from. the
- burial ground and managed as nonbulk material is'maintained in the 300 Area prOJect files (ie.,
“waste tracking sheet). Associated sample results suppomng waste charactenzanou can be found -
©in the Hanford Euwromnental Informatlon System T e

Table 4 6 618«5 Burlal Ground Major Waste Streams

Waste. Stream '_ Quantlty o “Major Contammants n o - ERIIF Dlsposmon_ ]
ACL_ _soil and debns_ ' 45_,800_ o Uranium,_}eud,.‘axsemc,.and c,hrom_mm_ oo Dlrect disposal ‘ :
LDR soil (lead) = | . 3400 |Uranium, lead, arsénic, and chromium _Stabﬂ;zatlmfdmposal
- LDR soil (lgad and | 1,006 | Uraninm, banum, cadmmm, 1ead, and _"Smbmzauon/dasp.osai
{cadmium) R '_ chromiuvm -~ : L
Radloactwe lead sohds .- _627 ", i Lead and uramum o o Encapsulanonfdlsposal

Listed- values are estimatesin U S. ton& The total quantxtyof bulk waste sttt to ERDF was 50 930 us. tons e
" ACL ' =above clesnup level - . ' a

ERDF ‘Environriental Restoration’ stposal Famhty

LDR = Lanrl D!sposai Restnctton " _

: Other tha:n smail amounts of hqmd present in some of the.intact bottles (typlcaﬂy less tha.n
250 mL) there was no liquid waste unearthed du:rmg the excavation operations. In addltlon :
~ there was no ev:dence ef hzstoncal bulk hquld dtsposal ohserved durmg excavat;on of the bunal

4123 Biafs. s:imisles "

 Bias samples were not collected at the 61 8—5 Bunat Ground ‘Waste streams were: wxéespread
 throughout the burial ground rather than in discrete areas. There was no evidence of historical
“bulk liquid: d:sposal observed during excavation of the burial ground Consequently, RL and the _

EBPA agreed that statlstlcal venﬁcatlon samplmo would be adequate for s1te closeout -
.'(BHI 2003g) IR _ .

"4 ]EZ 4 Vadose Zone Proﬁie

In accordanoe w1th the closeout plan (BI—H 2003g), the sample results from two test plts
-exeavated in areas of elevated contamination were used to establish a residual soil profile for the -
~ 618-5 Burial Ground. , The test pits were excavated to g;'oundwater n February 2003 as part of :

the remedlal action operatzons Samples were ooﬂected above and below the water table in. :
. excavated areas that were close fo the groundwater elevatwn and “analyzed for the site COCs o
. All results were less than the- ap;}hcable cleanup levels for industrial land use, indicating that
there was liitle conta:rmnant migration into the natwe 5011 at the bettom of the excatvated ;)1t.

_ 300—FF—I OpembleUmtRemedzalAczwnReport _ T S R
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= 4 12. 5 Venficatlon Samp]mg

_ | The prellmmary hst of potentlal COCS for the 61 8-5 Btmal Grround was developed from
historical information, process knowledge and/or available characterization data as presented in

- the 300 Area RDR/RAWP (DOE-RL 2004b).- The: prehmmary list of potential contammants was e
. refined based on the historical information found in WIDS; the type and quantity of waste S

‘material excavated, radiological surveys, industrial hygtene monitoring, and visual. observatlon "

. of the excavation process. With-approval from RL a:nd the EPA (BHI 2003g) the followmg ﬁnal . i

hst of COCs was Identtﬁed tor support 81te closeeut
- 'Uramum (total)
- Arsenic
Cadrnlum
_Chromlum
' Lead '

o Cleanup venﬁcatlon samplmg was conducted at the 6 1 8-5 Bumal Ground to conirm

~ acceptability of residual soil levels in the excavated p1t arid BCL stockpile.. ‘Final: cleanup ,_
verification samples were collected in September 2003: The samples were submltted to offsite -
.. laboratories for ana1y31s usmg EPA-approved analytlcal Inethods as descrzbed inthe SAP
‘ (DOE~RL 2004a) _ :

o The 618-5 Bunal Greund venﬁcatlon samplmg even:t involved five declsmn ‘units c0n31st1ng of

the shaflew zone and deep zone (excavated pit), BCL soil: stockpile, and west and south'staging
pile‘areas. The number of samples collected w1th1n each decision unit was deterntined'bythe -

. overall footprmt area of the decision unit. In accorda:nce with the SAP (DOE-RL 2004a), éach

: g venﬂcatton sample was a compos:te of four soﬁ ahquots collected ﬁ'om random locattons -

4 13 SITE BACKFILL AND REVEGETATION

o '; A major’ component cf the seiected remedy for the 300~FF 1. OU was recontoumtg and

B backﬁllmg of rémediated waste sites, followed by revegetation (EPA 1996). " Little need for fill
~» material was onglnaliy contemplated to'meet the endpoint established in the ROD. The -
. anticipated backfill operation was to make use of clean soil stockplles for regrading the waste
- sites to apprommate the surrounding area, including backﬁllmg as hecessary.- Although not -
required to ensure effectiveness. of the remedy, the 31tes were to be revegetated to stabllme the e
'surfaceandreduceerosmn i R DI MR St b S
. In 2003 RL a:nd the EPA deculed to modlfy the backﬁll approach Wlth the mtent of acmevmg an. -
" endpoint that would be more'suited to futire industrial redevelopment of the area. The selected '
. backﬁll de51gn mcluded the follomng general attnbutes o B L

300~FF-1 OperableUmiRemedmlAcnonReport. R R T
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e Maximizing the creation of large flat areas suitable for industrial use with a general final
elevation of approximately 115 m (377 ft) (vertical datum North American Vertical Datum of
1988) at the process pond area and to surrounding grade at the other sites.

e Using imported fill material from an approved borrow pit to supplement clean soil stockpiles
developed during 300 Area remedial action operations

e Creating positive surface drainage away from areas where residual subsurface contamination
could result in future groundwater impacts.

4.13.1 Backfill Operations

Backfill/regrading operations were initiated in November 2003 under a subcontract awarded to
RCI Environmental, Inc. (RCI). Bulldozers, scrapers, earthmovers, and excavators were used to
support the field operations. Areas that had to be cut to reach the design elevations were
addressed first. Approximately 226,141 bank cubic yards of clean fill material was imported
from a pre-approved borrow site (Pit 6 on the west side of Stevens Drive adjacent to the

300 Area Complex) using dump trucks with attached “pups” to reach the design endpoint. The
imported fill was used to supplement the BCL soil that had been stockpiled in the 300-FF-1 OU
during remedial actions and cleared for backfill use. The fill depth for the process ponds ranged
from approximately 0.5 to 7.0 m (2 to 23 ft), with an average fill depth of approximately 2 m
(6.5 ft). The backfill and regrading operations were completed in February 2004. Results of the
post-backfill regrading civil survey are depicted in Figure 4-3.

4.13.2 Scraping Disposal Area Hot Spot Removal

During the backfill operations, a small hot spot was identified in the North Process Pond
Scraping Disposal Area (618-12). Closeout of the 618-12 site was based on results from eight
test pits and associated agreements by the Tri-Parties documented in the June UMM Minutes
(BHI 1998e¢) and in the 300-FF-1 Operable Unit, North Process Pond/Scraping Disposal Area
Verification Package (BHI 1999b). In the referenced documents, the Tri-Parties concluded that
the 618-12 site statistically met the cleanup objectives, although isolated hot spots were present
in two of the eight test pits (test pits 5 and 8). However, the EPA recommended removal of one
hot spot in test pit 8. This action was completed and the excavated material was disposed at the
ERDF.

Radiological surveys conducted as part of routine work processes during the backfill/regrading
operations identified elevated readings within a small discrete area of the 618-12 site in the
vicinity of test pit 5 that was being cut to design grade. Based on discussion and agreements
with the EPA and DOE, contaminated soil from the hot spot area was removed and stockpiled in
January 2004. Following removal of the hot spot, the frequency of field surveys during ongoing
cut/regrading operations was increased to ensure actions were complete. The surveys indicated
that the known hot spot was removed and that the cut material outside of the hot spot area was
acceptable for backfill. The remaining field operations were completed without discovery of
additional hot spots.

300-FF-1 Operable Unit Remedial Action Report
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Figure 4-3. 300-FF-1 Operable Unit Post-Backfill Topography.
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A total of 79 U. S. tons of soil from the hot spot stoekplle area was transported to the' ERDF for -
disposal in February 2004. The loadout operatlon included overuexcavatmg the former stockpﬂe :
footprint by. approximately 0.5 m (1.5 ft) to ensure complete removal of the stockpiled material, -
Subsequent radiological surveys and screening results (sample identification numbers JO17H1,

JO17H2, J017H3) verified removal of the stockplled material, ‘which: completed dhsposmon of. the o

' .hoi spot: dzscovery at the 618—12 s1te

4. 13.3 Revegetatmn

Revegetatlon of the 300-FF~1 OU was performed in Apﬂl 2004, wn:h guldanee prov1ded in the
- Hanford Site Biological Resources Management Plan (DOE—RL 2001). The Hanford Site.
Biological Resources Management Plan prescnbed industrial areas to be stabilized with crested -
- wheatgrass (Agropyron cnstatum) To promote a more diverse plant commumty, the backﬁlled

and recontoured area was'broadcast seeded with 11.2 kg/ha Sandberg s bluegrass (Poa :
- sandbergii), 11.2 kg/ha crested wheatgrass, 5.6 kg/ha Regreen (Agropyron hybrid), 5.6 kg/ha
Indian ricegrass (Oryzopsis hymenoides), 5.6 kg/tia thickspike wheatgrass (dgropyron S
dasytachyum), 5.6 kg/ha bluebunch wheatgrass (Agropymn spzcatum) and 2.45 kg/ha needle— -
“and-thread grass (Stipa comata). - To help prevent soil erosion and promote successful C
_gemunation 16.8 kg/ha Terra Bond was co- apphed durmg seedmg Straw mulch was ‘distributed
- -across the sﬂe and cmnped wrdl a serrated disk.

Initial data for the revegetated area were collected n June 2004 using the methods described i in
Steppe Vegetation of Washington (Daubenmire 1970). Allseven of the planted species were -

. observed on the sites. Thlcksplke wheatgrass had the ‘greatest percent coverage at 19%,- Tollowed -

by crested wheatgrass at 6.6% coverage with 80% frequency of oceurrence, and bluebunch - '

wheatgrass at 2.9% coverage with 60% frequency of occurrence. *In addition to the planted”

species, several other native species were observed on the sites, including false yarrow '

. (Chaenactis douglasii), seorplonweed (Phacelia hastata), primerose (Oenotkem pallida), scurf

- pea (Psoralea lanceolata), and rabbitbrush: The presence of these species is likely 2 result of -
stockplled soﬂs that was red:lstnbuted across pOItl{)IlS of the remedlated sites. _
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5, 0 PERF()RMANCE STANDARDS AND CONSTRUCTION
- ~ QUALITY CONTROL s

This section addresses perfonnance of the remedlal actmns with respect to future mdustnalland'

-use, unrestricted 1and use, and ecologlcal risk. Closeout of individual waste sites is documented |

. in the cleanup: verification packages (CVPs) and associated waste site reclassification forms -
- referenced in Table 5-1. With closeout of the waste sites, several assocrated unp]lanned waste
releases were addressed as summanzed in Appenchx A ' o

Table 5-1 Summary 01' Cleamlp Venﬁcatlon Packages.' :

. Number . | S D"“""‘*’“mame S R S
- BHLO1132 'Verzf cation. Package forthe 300—FF-I Operable Umt Ash Pis o 98—04
" BHI-O1134 | 300-FF-2 Waste Sité 300-10 Verification Package: . -~~~ | . 994105
~ BHI01135 . | 300-FF-I Waste Site 300-44 Verification Package . - .~ | =~ 99109
|- BHI01136 | _300'1:7:'-2 Waste Site 300-45 Vénﬁ&aﬁaﬁpaekage? S b ee0
"f_. BHI~01164 : 300AreaProcessTrenches Venﬁcatzon Package EERERR A 99-108
- BI_:H-_—OI'H'I_" o -'Vadose Zone Clean: Ciosure Report for the 300 Area Process Trenckes' i ol
' BI—H—01298 | 300-FF-1 Operable Umr North Process f’and/Scmpmg DzsposalArea o 994050 -
| - | verificarion Package R
o .GVP-ZOOG&QOGZO | Cleanup Verification Package for Landﬁl[ 14 (WIDS Site 300~49} e 2000-109 . -
[ CVP2000-00021 | Cleanup Verification Package for Landfill 1B (WIDS Site 300-50) ' . | 2000-110 .
| CVIP-2003-00002 | Cleanup Verification Package for the South Process Pond (WTDSS;te | 2000112
T -1 316-1), the Retired Filter Backwash Pond (WIDS Site 300 RFBP); - 2003001
‘ 300- 262 Coritaminated Soil, and- Unplanned Release Sites UPR—300~62 R '.2003-0027 :
| UPR-300-33; UPR-300-34, UPR-300-35, UPR-300-36, UPR—300-37 -
5 | and UPR-300-FF-1." - o _
| CVP-2003-00001.. | Cleaniup Verification Package for Landfill m (WIDSSzre 628—4) | .. 2000111
| cvP-2003-00020 | Cleanup Verification Package for the 618-4 Burial Ground "~ .- R T '3_20503%055
| CVP-2003-00021 | Cleanup Verification Package for the 618-5 Burial Ground - : - 2003:056 -, -

'. 3. 1 INDUSTRIAL LAND USE

_Remedlal action goais (RAGS) are spee1ﬁc numeric cieanup levels that were developed to-
- support industrial land use as documented in the 300-FF-1 RDR/RAWP (DOE-RL 1997) and

. ~updated in the 300 Area RDR/RAWP (DOE—RL 2004b). The industrial land-use assumptions N

used to suppoit development of the cleanup levels are summarized in Section 2.0. The COCs for
. each waste site were established in the RDR/RAWP documents (DOEwRL 1997 and

. DOE-RL 2004b) and updated as needed to reflect actual contamlnants identified durmg the
.remedlal action process (Table 5—2)
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Table 5-2 Summary of Waste Slte Contammants of Concem. - B

. - Waste Slte (WIDS Identlf‘catmn}

628—4
s_flcf-é
316-1

300-10
300-44
s ||
618-4
618-5

|Asnpis| |

" Radionuclides .
X | x|

>4
>
w| |
>4

: Uraflium-234 B

e
M
4

. Urantum-235 . | X

Uranium-238

[Cobaligo

P

b
_.?4.;‘

4

YRR RV

|
¢ |34 ||| 5
] o] ¢ | [

o Chemwals ~

| Asenic -
_"mamum T
gy Benzo(a)pyrene
_ -Chrysene o
| czzdminmf " -
|Gmomiom |} o PX
h COC-—coniammantofconcem e e

R A L A

s | bl e | 4 | e
T e [oefselned |

S

e

5.

_PCB: —polychlonnated bipheny! RERE
- WIDS = Waste Information Data System. e

: All of the waste s1tes add:ressed n thls report have been shown © 1nd1v1dua11y meet the cieanup
objectives for future industrial land use smnmanzed in Table 5-3. -Closeout of individual waste.
~ _ sites was based on the statistical evaluation of COC resuits from random verification. samp}es of
~ residual soil that were analyzed by contract laboratories tising approved EPA methods. Sample
results were subjected to a data quality assessment and determined to be suitable for their _
intended use to support closeout decisions. Spec1ﬁc performance metrics of the verification data .
sets and closeout of individual waste sites based'on anticipated future industrial use are formally :
) documented in the apphcable CVPs and waste site reclasmﬁcatmn forms referenced in Table 5-1.
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Performance Standards and Construction Quality Control

Table 5-3. Summary of Achieved Performance Standards for Industnal Land Use. : | _

: Regulatory Remedlai Actlon Goals - Evaluatmn Melthod S
| Requirement | ! .
DmectExposnre— :,Attamed <15 mremlyr dose rate . _.Compared dose and risk goals 1o RESRAD model |
-{ Radionuclides. .~ | ‘above background over 1,000 years. | outputs based on mdustnal land use assum;mons ;
R R & Attained the CERCLA nsk range of ‘ -.and venﬁcatlon data set’ values n B
ot S R
| Direct Exposm:e L ‘Aﬁamed mdmdnal coc RAGS S Oompaxedgoals wi_th Y(éﬁﬁéaﬁdﬂ E_i'a_ta sétIVEilueél._ 1
a Nonradwnuchdes '(MTCAMeﬁdecleanupleveis for:{ o
- -|‘industrial land use). Pass'the o R
I'WAC 173—340-740(_7)(«3)_ thr_ee-part
L __L,:test; B E Sl : : :
Risk — : - tA.ChJeVBd hazard quenent of <l for : 'Compared goal w1th mdtmdual hazard qnoﬁents _
Nonradmmmhdes, : -_.:noncarmnogens. Cnoe i o | caleulated from venﬁcahon data set values ;
“| ‘Achieved cunm]attve hazard quotleut:l Compared— goal- with cumulamre_ hmd quotteuts' :
“tof <1 for noncarcmogens ' .2 caleulated from verification data set values. . -
A i}’&chlevfed excess cancer risk of ._Compared goal with individual carcmogen nsks
|=<tx 10 for mdivztdual carcmogens : calculated from venficatmn data set valnes
1 Attained a eumulatwe excess cancer , ' 'Compared goa] with cmnulatlve carcmogen nsks
‘|.riskof <I %' 10 for carcinogens. ' -calcu]ated from venﬁcatmn data-set valies:.
GroundwaterlRwer _ _V;Met total uramum standard of E Compared guals 10 RESRAI) mndel outputs basad I
Protection— 0. 'i21 2p(3y‘La ' | ‘on industrial land-use’ assmnptmns and S
Radiomuclides -} | verification data set values.. ~ " o0
_ Grmmdwa_tgr/vaer : ";Attamed individual nomadlonuchde b .Comparcd goals to. RESRA D mndel outputs based .
Protection — o) grozmdwater and iver clea:mp ' on industrial land-use’ assmnptmns and ‘ ‘
Nom‘adaonuchdes ; requu'ements : _venﬁeation data set. values A R

*Uranium Im‘nts seiected mn the Record of Deczszan for the 300 FF-1 and 300- FF 5 Operable Umt (ROD) (EPA 1996) and the
300-FF-1 Remedial Design Report/Remedtal Action Work Plan (DOE -RL 1997) were based on a proposed drinking water’
_maximum contaminant level. Since the time of ROD s1gnature, the U.S. Envirorimental Protectzon Agency has prmmﬂgated - S
‘maximum contarminant level of 30 jig/L for total uranium (65 Federal Register 76708). Based on the isotopic distribution of
_uranium in the Hanford Site background the 30 pg/L miaximum contaminant ievel con’espcnds 10:21.2 pC/L. Concentratlon-

- to-aetivity ¢ ‘calenlationis are documented in Calculatton of Total Uranium Activity Carrespona‘mg to a Mzmmum Conmmnan: :
Level for T otal Uraniten' af 30 Mzcrograms per Liter in: Gmundwater (BHI'2001). " = . : S

CERCLA = Cvmprehenswe Enwmnmenml Re.sponse Comperzsaﬂon and- Lmbz!ny Act of 7 980

COC . = contaminant of concern , -,
MTCA = Model Toxic Control Act
RAG = remedial action goal -
RESRAD = RESidual RADioactivity. .-

" ROD  =record of decision

CWAC

= Washmgton Adm;mstmnve Code

3 5.]{ 1 Groundwater Protectmn]Kd Study

A total uramum cleanup Ieve] of 350 pCl/g was: estabhshed for the’ 300~FF -1 OU usmg a genenc :
j site RESidual RADioactivity (RESRAD) model (ANL 1993), as documented in'the BOO-FF -
- RDR/RAWP (DOE—RL }997) The RESRAD ‘model: predlcted that resxdual sml levels of -

300-FF-1 Opemble Umt Remedial Action Report
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. 350 pCu’g for uramum would meet the RAG dose of 15 mrem/yr and a}so be protectlve of

o groundwater and the Columbla River.”

[

- ":Durmg the preparatlon of the 300—F F -2 OU ROD (EPA 2001), concerns were ra1sed regardmg

B protect]veness of the 350 pCl/ g soil’ cleanup leveI for groundwater Consequently, the Tri-Parties .- "

L agreed to conduct auranium. Kdlleach study to address the concerns.. The study scope and deS1gn S |

- were developed using a- fonnal data quahty ob] ectives process and documented inaSAP
" (DOERL 2002¢). Paclﬁc Northwest National. Laboratory personneI conducted the study 3
* between 2000 and 2002 usmg five. soﬂ samples ﬁ'om represeutatlve 309 Area waste 51tes o }' R
contalmng residual uranium contammatlon ' , T R

- jResults of the deleach study were pubhshed in the 300 Area Uramum Leach and Adsorptzon -. o
.. Project (Seme et al.-2002) report and further evaluated: for impacts to 300.Area remedial actions

R “in the Protection of 300 Area Groundwater from Uranium-Contamirated Soils. at Remediated -~
 Sites (BHI 2002b). Using the most conservative Kd values derived from the ‘study, the RESR,AD .

" model predicted that a uranium level of 267 pC1/ g was needed to-be protective of groundwater at. |

! the drinking water standard This new uranium cleanup level was formally established for the
. 300 FF-2:0U waste sites in the 300-FF-2, ESD. (EPA 2004) The 3(}0 Area genenc s1te model
“was also modtﬁed to reﬂect the study results g ; _ o

s Impacts of the reduced cleanup level for uramum were evaluated for revegetated and: gravel
surface conditions at. each of the BOG-FF 1°0U waste sites (BHI 2002b) ‘Results: 1nd1cated that

- " lower residual uranium soil concentratlons must be achieved to be protective of. groundwater

| - -when remediated waste sites are not revegetated ‘The evaluation identified that areas of the -
. 300 APT, Noﬂh Process Pond, and South Process Pond were not sultable for gravel surfaces o
" without additional sml removal or s1te—spec1ﬁc Kd/leach stuches Wlﬂl exceptloa of: the North

Process Pond BCL decmon unit, it was determined that a revegetated surface was pred;cted to be e

protective of groundwater for all of the 300-FF 1 waste s1tes w1thout further actlon gtven the

- '_post-remedlatlon res1dual soll concentrations

A s1te~spec1ﬁc batch leach test was des1gned and conducted to further evaluate protechveness of S
‘the North. Process Pond BCL ‘area. Results from the s1te-speclﬁc test and subsequent modeling

- mdlcated that the post-remechation uranium- concentrations in the North Process Pond BCL area. “ L

were predlcted to be protecuve without further aetlon (BHI 2003&)

52 UNRESTRICTEDLLAND U-SE

. Residual soil concentrations at all of the sites addressed in this report were shown to meet the
- performance standards established for industrial usé as presented in Section 5.1. In addition, ..~

~ 'residual soil concentrations met the performance standards for more stnngent Tand use at the
- 618-4 Burial Ground, 618-5 Burial Ground, and Landfill IA, Venﬁcatzon data from these sites.
- ‘were ‘evaliated against performance standards assocmted thh a 300 Area unrestncted 1a11d~use _j '
scenario estabhshed by the 300~FF—2 ESD (EPA 2004) :

. 300-—FF—1 Operable UmtRemedzal Actmn Report _ : _ AT _
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~ The 300 Area. unrestncted land-use sceario is represented by an mdlvrdual ina rurai»res1dent1a1
setting. Thee exposure: pathways considered in estimating dose ﬁ'om radionuclides in Soilare
“inhalation; soil ingestion; ingestion of crops; meat, fish, dn:nkmg water, and milky and extemai

gamma eXposure.- This individual is conservatwely assumed to spend 80% of hishe _hfetrrne SRR

-on site. Itis: assumed that drinking water and 1r11gat10n water are- obtamed from groundwater .
. _that has been mlpacted by the waste sﬂe ' ' S _

_— Unrestrlcted 1and-use cieanup Ievels for chemlcals or nonradlonuchdes are based on
- WAC 173-340—740(3), Janpary 1996 which assumes that the exposure pathway for residual

" contamination will be from ingestion of contaminated soil, Soil cleanup levels are calculated

- using the equations provided by WAC 173- 340-740(3) for caremogens and for noncarcmogens _
For both carcinogens. and noncarcinogens, the calculations assume that aresident: weighing 16 kg
(35 b)ingests soil at a rate of 200 mg/day (73 g/yr) with a. frequency of contact of 100% and a o

gastromtestmal absorptlon rate of 100%. For- earcmogens the calculatlon is based on. aclnevmg i

* . a lifetime cancer nsk goal of T'in 1, ;000, 000 @ x 10°%) for an exposure duration of 6 years and a:

o hietlme of 75 years For noncarcmogens the calculat]on is based on achrevmg an HQ of 1.

"~ The key assumpt}ons in the 300 Area unrestneted land—use scenafio that affect groundwater :
j 'protectron are‘drrigation at agronomic rates of 76 em;’yr (30 m./yr), surface vegetanon resultmg m
an evapotransplratlon coefficient of 91%, and a eha;nge in-the: exposure pathway to include - _

g drmkmg water ingestion. Details of this 1and~use scenarlo a:nd assomated RAGS are. documented .

o m the 300-FF 2 ESD (EPA 2004)

_ The 618-4 Bunal Ground 618-5 Bunal Ground, and Landﬁll 1A were shown to md1v1dually

~meet the cleanup objectrves forumrestricted land use summarized in Table 5—4 Closeouit of

" individual waste with respect to unréstricted cleanup objectwes was based on the'samé

‘ venﬁcatlon data set used o support the industrial land use evaluatlen. Specrﬁc performance

 metrics of’ the: venﬁcat}on data sefs and closcout of individual waste sites based on unrestncted
land use are :formally documented in'the applicable CVPs and waste site: reciassrﬁcauon forms
refereniced in Section: 10:0. Because these sites meet the errtena for um:estncted use

1mplementatron of mstltatronal oontro}s is not reqmred

5.3 ECOLOGICAL RECEPTORS _

o Because results of the basclme risk assessment mdlcated that advcrse effects to key receptors -
were unlikely to result from contaminants in the 300-FF-1 OU waste sites even if no remediation

" were to-occur, specific eeologrcal performance objectives were not developed as part of the ROD

{(EPA 1996). As summatized in Table 2-1, the ROD included general objecuves for protection
of ecological receptors based on meeting the industrial land-use cleanup levels and preventing
" further degradation of groundwater Remedial actions at the 300-FF-1 and 300-FF-2-QU waste
sites addressed in this report reduced the contaminant concentrations at individual waste gites
~ and met (at'a. mmnnum) the industrial Tand-use objectwes as summarized in Section 5.1.
Ongoimg protechveness evaluattons for ecologrcal receptors 111 the 390 Area are summanzed m }
. Sectlon60 T : : S S _
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Table 5—4. Summary of Achlevetl Performance Standards fer Unrestrlcted Land Use.

" Regulatory - o V'f
Reqmrement . Remedml Actlon Goals aa Eva!uatlonMetlsud S R
Direct Exposm_'e_—_ | Aﬂamed <15 mrem/yr dose rate B Compa:red dose and tisk goalst _RESRAD model o
Radionuclides- .} above background over 1,000 years. | outputs based on unresiricted landuse. ~
ST | Attained the CERCLA nsk Iange of B ”:_assumptlons and Venﬁcatmn data set values :
It Tt AT I L g L
Duect EXposure—— "Attamed 1nd1v1dua1 COC RAGs e Compared "gc'»éls Wlﬂl .veiiiﬁ?i‘.ﬁdn_ﬂéta"SEf ,Vfﬂf"ié?’:-
. Nom'adlonuchdes 1 (MTCA Méthod B cEeanup levels for | o T
b : -} unrestricted land use). Passthe -~ - |
| WAC 173-340-740(7)(e) three—part -

FEE test o o e L
Risk =i Achleved hazard quotient of <1 for & :"Comparcd goal Wlth mdméual hazard qnouents
Nonradlonuchdes .| nonearcinogens.. i 0T ) caleulated from verification data setvalues.,

e :"ACh]ﬁVBd cumu!atlve hazard quotlent". E"Con;:l:mlrf_:d goal .mth cumuiahve.hazardquonents:'ﬂ_ L
rof <l for n0ncarcmogens _ | calculated from verification data set values.. . 1"
1 Achmved excess cancer risk of Compared goal with individual carcmogen nsks
[<tx 107 for. md:vrduai ca.rcmogeus o --"calculated from: venﬂcatwn data set vahies. "~
| Attainea acumulahve excess cancer _‘_Conqnared goal Withi ¢ t et 1
| sk of‘<1 x 10‘s for carcmogens | caleulated fromi. venﬁcatlon data s ?values : _

| Gmundwater/RJveT 1 Met total uraniim standard of . - | Compared goals to RESRAD model outputs | -
Protection— - 21.2 pCl/L R based onunrestricted landuseassmnptmns and
Radmnuchdes Teoner v : = tlbn data ‘set valugs. _
Groundwateﬂkwer_ ! Attamed mdlvniual uomadlonuqhde ‘:;' Com;)ared goals to_ RESRAD model outputs ;" ‘
Protection— = = 'gmundwater and river cieanup | based on unrestricted tand-use assumptmps and
Nonradlonuchdes | requirements. - 'venﬁcatlon data set values g

I8

: aUramum ilmlts seiected in the Recom‘ of Deczswn for the 300 FF I and 3(;? FF: Operable Unit (ROD) (EPA 1996) and
the'300-FF.] Remedzal Design Report/Remedml Aetion Work Plan (DGE—RL 1997) were based cira’ prOposed drmk]ng
water maximuni contaminant level. Since theitime of ROD: mgnature the {75, Environmental Protection: Agency has -
promulgated 2 maximum contaminant level of 30 u/L for total.uraniium (6}5 Federal Register 76708). Based on th. isotopic
distribtion of uranium in the Hanford Site background, the 30 pg/L maximum contaminanit level corresporids to 21.2 pCiL. -

. Concentraﬁcn»to—actmty caleulations are documented in Caleulation of Total Uranium Activity Corresponiding to a -
" Maximum Contaminant Level for Total Uranium of 30 Micrograms per Liter in Groundwater (BHI 2001) :
CERCLA = Comprehenstve Environmental Response Compensanan cmd Lzabzlity Act of i 980

T CoC = contarminant of concern -

: MTCA -= Model Toxic Control Act
RAG <& remedial action, goal .

' -RESRAD  RESidual. RAD:oactmty
"ROD " " =record of decision

' ’WAC

54

= Washmgton Admzmstmﬁve Cade R

CONSTRUCTION QUALITY CONTROL

_ "Samples that were used to demonstrate achlewng the cleanup Obj ectives. for 1nd1v1dual waste
*sites weré collected and analyzed-in accordance with the 300-FF-1 RDR/RAWP: (DOE-RL
- 1997), Whlch included 2 SAP as Appendlx Cof the document. The 300-FF I RDR/RAWP was. -

300-FF—] Operable Umz Remedzai Actton Reporz
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- later replaced by the 3{)0 Area RDR[RAWP (DOE—RL 2002b) and the 300 Area SAP (DOE—-RL
2004a) to complete 300-FF-1 OU remedial actions and proceed with remedial actions for the -

" 300-FF-2 OU. . Each of the SAP documents (DOE-RL 1997 and DOE—RL 20(}43) contained: a
quality assurance project plan to establish the objectives, functional activities, ethods, and
quality assurance/quality control measures associated with the sampling activities. ‘Verification

- data sets that were used to support closeout underwent a data quality assessment evaluation to :
ensure su1tab111ty for their intended use. Results of the data quahty assessmem evaluanon are

. documented in the CVPs for mdmdual waste sites. '

300FF-I Operable UmtRememeActwnReport _ S T S AR P
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6.0 FINAL INSPECTION AND CERTIFICATIONS

Based on evaluation of the approved closeout documentation referenced in Table 5-1 and
inspection of the associated sites, remedial actions specifically declared in the 300-FF-1 ROD
(EPA 1996) have been completed. Contaminated soil was excavated and disposed at the ERDF,
clean backfill was placed, and backfilled soil was revegetated. Except for the sites that met
cleanup objectives for unrestricted land use (618-4 Burial Ground, 618-5 Burial Ground, and
Landfill 1A), institutional controls are required to ensure that unanticipated changes in land use
do not occur that could result in unacceptable exposures to residual soil contamination

(Figure 6-1). Additional institutional controls are required to prevent human use or exposure to
groundwater in the 300-FF-5 OU because groundwater contamination remains at concentrations
that exceed action levels. When combined with these institutional controls, it is believed that the
completed remedial actions for the 300-FF-1 OU will be protective of groundwater based on
leaching studies that were performed and the conceptual site model. As identified in Section 1.2,
residual contamination in the deep vadose zone soil will be addressed as part of the 300-FF-5
groundwater OU.

The DOE is responsible for establishing and maintaining land use and access restrictions until
cleanup criteria are met. Institutional controls include placing written notification of the
remedial action in the facility land-use master plan. The DOE will prohibit any activities that
would interfere with the remedial activity without EPA concurrence. In addition, measures
acceptable to EPA that are necessary to ensure the continuation of these restrictions will be taken
before any transfer or lease of the property. A copy of the notification will be given to any
prospective purchaser/transferee before any transfer or lease. The DOE will provide EPA with
written verification that these restrictions have been put in place.

300-FF-1 Operable Unit Remedial Action Report
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Figure 6-1. Institutional Control Requirements.
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7.0 OPERATIONS AND MA;-NTENANCE -ACTNIT-IES ‘-

j Post—consnuctlon operauons and mamtenance acﬁvmes inctude 1mpiementat10n of mstttutmnal _
controls, continued momtonng of groundwater beneath the QU, and evaluation of protectweness =
' _' for eceloglcal receptors Institutlonal controls are addressed in Section.6.0. S

| 7;1' GROUNDWATER MONITORING

GroundWater beneath the SOO—FF 1 and 300-FF-2' OUsis addressed by the. BOO-FF«S ouU.

- Monitoring of groundwater beneath the 300 Area will continue as prescribed by the ROD

" (BPA 1996) and the Operation and Maintenance Plan for the 300-FF-5 Operable. Unit..
- (DOE-RL 20(}2a) until drinking water standards are met or demsxons are made to nnplement
- more aggresswe response actlons ' — S

7.2 : ECOLOGICAL RISK ASSESSMEENT

_R‘lsk assessment actwmes are ongomg to dete:rmme the ecologlcal impacts and protectlveness of
“actions in the 300 Area. Two primary activities include the near»shore env1ronmenta1 surveys
: and the Rlver Corridor B aselme Risk Assessment (RCBRA) R

1.2 1 300 Area Near—Shore Envxronment Survey

In 2001 ‘the Hanford Site Public Safety and Resource Protecuon Program and the Washmgton o
State Department of Health led a multl-agency study to characterize the near-shore environiment .

- “of the 300 Area (PNNL 2003). Characterization activities included exteinal radiation surveys

. and the collection of surface water, biota, and sed:ment samples. The focus of the blologlcal
survezllance was to (1) ldentlfy and quantify the degree of contaminant accumu]ahon w1th1:n
variousicomponents of the riparian and aquatic ecosystemns along the 300 Area shoreline, and
A 1dent1fy which biota were best suited to monitor the biological attenuation of eontarmnants o
. over time. Results of the. near—shore survey W111 be foided into the RCBRA evaluatlon. o

7122 Rwer Corndor Baselme Rlsk Assessment

. The RCBRA prOJect was initiated by the DOE to evaluate protectlon of ecolo,g:cal receptors :

“under humari-health-based actions performed in the- 100 Area and 300 Area NPL sites. The
100:Area and. 300 Area Component evaluates the tisk to ecolog;cal receptors from residial
concentrations of chemlcals and radmnuchdes at remediated upland waste sites and within the
adjacent shoreline riparian and aquatic areas of the 100 and 300 Areas. ‘The Columbia River -

: Compenent evaluates risk to ecological receptors. from Hanford Site reléases within the ©
Columbia River from the upstream Hanford Site jurisdictional boundary to the convergence of
the Coiumbla River with the Pacific Ocean near Astoria, Oregon. Results from the RCBRA w111 -
be used to evaluate protecnvenses of the 300 Area remedlal actlons -~ :

300-FF-1 OperabIeUmtRemedmlAcaon Report , ) : S e
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80PR0JECT COST SUMMARY

h1s section: presents a summary of the actual pro3 ect costs assomated Wlth the remedlal actlous o
and bac]cﬁﬂfregramng operatlons performed between 1997 and 2004, as addressed in Section 4 0
- of thisreport.. All cost data are intended to represent the fully burdened cost forthework - -
- performed, mcludmg all applicable direct and indirect overhead charges The total cost of work
performed for the sites and activities addressed in. this’ report was more than; '$63 million
(Table 8-1). Unit rates for work performed (remedlal action and waste dlsposal) ranged from
- $53/U.8: ton to $876fU S. ton (Table 8-2). . The: followmg subsections. present addrttonal
i background breakdown, and dlscussron of the pI'O_] ect costs.. [ e

8.1 . COST COLLECTION METHOD a,.;_j

All costs in the report were extracted ﬁ'orn data. aecumuiated and ma:mtamed in Parade@ and '
'Cobra® program files. A work breakdown structure code of account (COA) collection system
was established early n the pro;ect plan:mng process. ‘Actual remedial action pro;ect costs were
captured by COAs consrstmg of a six-digit location code and a four-digit. activitycode as.
presented-in Figure 8-1. Unit rates for transportat;on/drsposal and treatment (sta]brhzatlou, o
macroencapsulatlon) were provrded by the ERDF based on its own work breakdown structure -

-and the average ERDF: operational costs for all Enwronmeutal Restoranon Contractor (ERC). .
projects between 1996 and 2003. Burdened costs for offsite treatment of drunimed waste from

- the 618-4 Burial Ground were based on transportatron and treatment subcontracts managed ’oy

-the ERDF _

-8.1. 1 Iucluded Costs

i Data presented in' ttus summary are mtended to mclude all project and ERDF costs for

* mobilization activities, excavation and loadout, waste transportation and dlsposal atthe ERDF

- and offsite treatnrent of drummed waste: ‘Backfill, regrading, and revegetahon ‘costs are also
" included in tIus sun}mary Costs mclude fully burdened Iabor equrpment and matenais and
: 'subcontract semces ' . RO G

' '8..1.2 Exc]nded:(l'.osts-l '

" Data presented in thrs summary exclude up—front costs assomated wﬂh remedlal -
.investigation/feasibility study development initial project conceptual and detarled designs,

RDR/RAWP development and subcontract package dévelopment. All ¢osts assomated with the o

_ Kd/leaeh study were captured vnder ¢ost accounts for the 300-FF-2 QU desi gnand are. excluded '
ﬁ'om the values presented m the report thlgatlon costs were also exciuded from this cost:

o SOD-FF I Operable Umr Remed:al Action Report
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Table 8-1 Summary of Remedlal Actlon aud Waste Dlsposal Costs

oy

Slte Name -

Sate CQde

Wasté Q'uéntity-

L Rer'rie'd'ial'ﬁﬂti"bn '*"’_'?-f

. .Was'te' Tfeatméﬁﬂbjsp_hsm ad

© (U8 tons)®

'ERc”($K)

| Subcontract ($K)

Soil/Debrls ($K) |-

Drams-($K) |

Total ($K) 8

“00-FE2 | .

300-FF-1

| 300-FF-2]
| 300-FF-1 -

300-FF-2

1 300-FF-1

300-FF-1

1 300-FF-1 |
300-FF-1 |~
300-FF-1-]
300-FF-1 -_;;_
| 300-FF-1 |
300-FF-1 .

300-FF-1

_ 300-1_,0“.
. 30044
- 300-45

- 618-4 Burial Ground:
-+ 618-5 Burial- Ground -

Landfstl 1A

Landfil! 1B

Landfzn 1D
North Process Pond

South Process Pond

Process Trenches
Sannwry Sewer

o ASh Plts o

300-FF=1 Backfill

30010,]-
30044 § -
30045 | -
66184 ..
- GB18s |
 NDF1A™

NDF1B®

NDE1D - | -

NPACS *
SPPAC.
PTACS -

- SPPBY- i o
SPPBR2 | oo

31FX2°

1,903 -
45’3
994
_-_51,597 L
50,930
RRES 5_,397 .
- - 39,302
- 8,199 -
154,825
256,888
137,961
L . ‘79 s

5624

24

100,11
082
'52885

24179 |

-~ T14.4

- 5784
1,579.4

"r.otals_

:-616 346

§15,719 8

895

~§1.2
:'53157
::-_28649

18412

41T

PRl
}e--1,8956
25038 |

.'34414
- 9895
2.4

L 1143
41,9264

60.7
13.7
6.8
. 37136
| 2,3469

4842
11971 |
1888 . -}
47160 T

78248 .-

5 11563

- 80
a0 000
24

(S

" '_'0:0' S

“0.0¢

71770

90"

00

264 6

2083

198.2

21,4948 7
78207 7
12,2006+
o :.1,3304
1 .-8191.0
b ,713,860.0° .
31927

A

12,4222

18,64;,9_ 3

& All values represent fully burdened costs, mctudmg apphcabie direct and mdirect (G&A) overhead charges .

ERC- ERC Iabnr. equnpment and ma&enals : R -
subcontract: labtr, equspmem and supphes for remed{al achon backf lilrevegetatton 1abaratory and musceﬂaneous support subcontracts

. Waste Treatmenth:spczsal _

* Pywaste quantltles as welgheci on-300 Area prolec’( sca!e
~ ° Remedial Action. ’

Sosi!Debns- transporiahon. {reatment (stabmzatmn or. Macroencapsulatson); and disposal at ERDF for butk soll and debris ) ;
© Drams-. transppﬂ.a_tliorg., ;reatment ‘a_a_nd dlspogal (E_.RD!f and offsnte) 9f_9U oxide and DU thpsfpal dmmmed waste_ -

$20,7113

15632560

Krsmiing 150 399f01d .

| PLP00C-T/AOA
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Table 8-2, Summary of. Remedial Actwn and Waste DlSposal Unit Rates.

Remad:al Actioanaste Disposal Unit Rates .

® Waste quantities as weighed on 300 Area project scale.

- . Excavatlon and loadout durations to nearest month.:

2 All values represant fully burdaned casts mc!udiﬂg applicabls dsrect and lndwect (G&A] overhead charges

$63,256.0

ou . Site Name s:te Code B Site Type Subc'ontractor . Excavatson " PPE _Duratlon Waste Quantlty “Total Cost Unit: Eost

R W o RO :-Appigdch : (rionths)® | {U.8. tons) * LKy " {8/U.8. aon)
JO0-FF-2.F 300—10 : 30010 sun‘ace coniammmmn Westan “directload - Level D T *, 693 o 2846 0.133 -
300-FF-1 [ 300-44- ©/30044 - | strface contamination| . Waston - direct load . Leverl ] 451 - - 2033 L0481 -

| B00-FE-2 |- 300-45° ¢ [0 30045 | surface. t':onta’fnmahon Waston “direct load . Level D 1 224 ©196.2 . o

[ 300-FE-1 | 618-4 Burial Ground | 56184 disposalpit . | Weston, FE&G | sort, stockpile, load' |. - Leyel 8 18 51,587, . | .721 494.8 0417 -
-300-FF-2 | 618-5 Burlal Ground‘ | G818 |- ciisposalibum pit’ '.EE&C ‘sort, stoickplle, Ioad‘ Grade& level B[ 11 ‘50,830 . .} 78207 0150
300-FF-1 " Landfiit 1A NDF 1A disposal pit. - Waston ‘sort, stockplle, load | © Level8. & 15,897 . 72,039.8 0128 - |
"300-FF-1 Landfil 18 " NDF1B - disposal pit .. Westan " | “soit; stockp:le load | Graded Level B 7 ©..89,302 L 22008 0,058
300-FF-1 Landfill #D . : - | .NOF1D | - disposabbum pit. Weston -sart, stockpile, load Level D, Level B 4 5,199 - q3304 | 0215 |
300-FF-1] North Process Ponid | NPACS | effluent disposal - Vveston “direct load Level D [ 154,825 ©8191.0 0.053" .
‘B0O-FF-1] South Process Pond ‘SPPAC . effiuent disposal”. | . :-Weslon o " direct load  LevelD B - 256,888 .. 13,8600 0.054
'300-Fi1 | . Process Trenches - | PTACS '| effiuentdidposal - | Wesion. © directload " Clevel DT 8. .3T.961 3,192.7 0,084
300-FF-1 Sanitary Sewer [ “SPPBY _{no ation) nfa ol LtevelD | nia 0 21 . nfa
300-FF1 AshPits . | SPpB2 . {no action) - - nfac - nia tevelD | =~ na 0 o 2288 < nfa-
300-FF-1 300-FF-1 Backf‘ !I 31FX2 . nla ; ) RCI . n[a LevelD . . nfa 79 | 2;422.2 nla

| - ke T R ~ 516,346

pyyee—y

PLH00Z-THAOT
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pESH RL-0044-
HQIERC WBSE: 1.4.03.1.293 -

Subproject Strategy

. Remedla! Aciten iject o
GODE OF ACCOUNT ST RUCTURE CHART o

1.4034.243 0041 Remote Wasto SiteZone - ‘
431,213,081 300 Area Environmetal Restosation. nanmd;al Action,

14os1.z1:m:=..zz PZ " 300FF Remedial Action N K

1403.1.2 1303221:1 P2l m.sr-1 Operable unit T

1.4031 2.13.93.22 01 32,

P212 300-FF-1 Oysr&h Unlt Ilamedlalim

mou:.n.os.ma a2 mm :m-rm VDoslgn st.l.andfm R

‘R31FX2 SBB-FF-‘I NON-SITE SPECIFIC

R31 meo

RﬁDl&TIDN MDmTOﬁNG

1.4.53.1.2.13.93-22.1“.3102 Pﬂm 3BB-FF-1 suaaunodfaﬂm ‘
R30044 WTREHCH .

RIGO442000
. R30O44B00D -
: W‘W

MONITORING, sAhPuNs, TES'FNG, AND ANALYSIS °
SOLRS COLLEGTTUN AND CONTAMMENT - :
FINAL ?RO.IEG-TCLQSEWT REPDRT :

Rﬂm 300-FF-1 NON-SITE SPECGHC

RBEFXH WG
RMERIIWY
- RITEX2NMX0

R31FX2{120 -

HaFX2500°
B3I FX22300 -
RITFX2B000
RIFXB150
. RSIFXMAL30
RIVEX2MA00
RAEXA000 -

RIIEXZNEN0

: RMFRZY 000
RBFXIY G
RIIFAIY120

. RAFXZYISH
" RBiFX2YRI0
REIFAZY214
RATFX2Y22D

| RMEXIVED
RIIFXZYAAD
RBIFXZV4MO
RIIFAIVEIQ

T RSIFREYCOO
- " RIIEXYFEY
R3TFX2IF4

- RSYFRIFRY
- ROVENEYFCO-
~RMFXAHID

. RSIEXZYMAD
. REIEXZYHE0
RITFXIINTO
RAFA2INSD
RSTFAZYNOD

- ADMIISTRATIVE SLUPPORT. -
. MIDTTS, CORRECTIVE M.‘TDN RESPONSES (CAR‘S)

- DESIGN SUFPORT

ERC MOBILZATION. .

SNE PREPARATION a7
SUBCONTRACTOR MONLIZA'IlﬂN
READNESSASSESSHWT ;

. PRECONSTRUCTION -SIJBW’FTAI.WPLEMBITATDN ?LANS

AlR MONITORING AND SAMPUNG -
S0LIDS: CDLLECT IDNAND CQMTANMENT

LAUNDRY ..

BACK.FILUCOMFACTION . :
RBIEGETATION AND PLANTING

. DEMOBILIZATION ©

EiNAL PRO,!EGTGI..OSEOUT REPORT o
umecrpao.lzcrsupmf Ea
MANAGEMENT - B )
SUPERVISION o
SLUBCONTRACTOR mmec'r suppon'r :
commmmlsmmori ' :
CULTURAL RESOURGES

FIELD ENBJNF.ER]HG :

PURCHASING .
ERE YEAR'2000 GOMPLUANGE

SAFETY ENGINEER o

SITE EMERGENGY PREPAREDNESS BRUL
QUALITYPROGRAM

VOLUNTARY. PROTECTION PROGRAM

STAEFISAFETY MEETINGSISAFETY commaafmsrra

- GENERAL FRAMNING (NSTRUGTOR, OOORDINATION &CLASS TIME)

DOE SPEGIAL INFORMATION REQUESTSIBUDBET EXERCISES,
BASELINE MANAGEMENT & CHANGE CONTROE. - .
DETAILEDWOR{(PUEN MAR

PROJECT. PLANNNG, SCHEDULNG & COST UONTROL
ﬂROJECT EST!MAT’ES L VALIDATIDNS F .

B NJDI‘I‘S
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: RGE‘EEA BURIAL GROUND 618—4

RGEISATIXD. suacommmkuomrlon
RGEISH13H  PROJECT DATAQUALITY ORIECTIVES PLANNING AND MPLEMENTATION
‘RGGIS4IEV0 | PREPARE AUDITABLE SARETY ANALYSISIFINAL HAZARDOUS cmssmcmon REPQR‘I‘
RGBIBZ000 - MONITORIMNG, SAMPLING, TESTHG, mnamwsrs cn
RGE1S2300 . AIRMONITORING AND SAMPLNG B

- ‘RGETSAZ600 -SOISEDIMENT SAMPLING

_RE361642000  LABDRATORY mmmmvsm
RGE184Z8V0 | CHEMICAL - MONTEGRING ANDFIELD SCREENING
RGETBAZANG.  RADICLOBICAL MOMITORING ANDFIELD SCREEN]NG

- RGE1S4Z060. . ON-SITE LABORATORY FAGILITIES -
RGE1S4ZEOF ~ OFF-EITE LABGRATORY FAmuTlEs .
‘RGETEA2FDD " SAMPLING ANALYSIS: : e
RGEIB42Y00 DATA Qummmsssmmmm ansmsnr

_RGS1B42YIE. MOMITORING & FIELD SCREENING . CLOSED 8307, SEE 26W03 OR mwo o
RGSTEA2Y20 " DATA QUALITY ASSESSMENT DCA JDATA MANAGB#ENTEHARACTERIZAHGN REPORT.

. RGE1848000 . SOUDS COLLECTION ARD: couTAINMEm i .

* RGEIBAIWD0. .- SOLID WASTE TREATMENT .
ROGISAMONG: - STERESTORATION - ..
RGE1BHML00 . REVEGETATION AND PLAmms

" RES1BINBWO. . FINAL PROJECT CLOSEOLT-REPURT
RGETSINGWY BUR&ALGROUNDEXCAVAT!ONREPOR‘;‘

RNBF‘!A MNDFI' [£% TA 39&43

RNDF1A1IX0 SUBBONTRNGTOR MOBILIZATION i
RNDF1A2000 MONF!’\DRING, SAMPLNG, TESTJNG ANDANALYSE
RNDF1A2308 - AR MONHQRJNGMDSAMPL!NG
RNDF1AZEDG SOIL\SED]MEQ!T SAMPLEMNG
RNDF‘MQSWD - CHEMICAL - MONITORING ANDHEI.D SDREENING

. RNDFIA2AWE RADIQLOGTGAL MONITORING AND: FiE]..D SCREBHNG i

.. RNDF1AZ000 - ONSITE E.ABORATGRY FACILITIES :
RNDFIAZEQ) . OFE-SITE LASORATORY . FAC!LITJES
‘RNDFIAZFO0 . SAMPLING ANALYSIS - © .. ) :
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RNDFIANSWD . FINAL PROJECT CLOSEQUT REPORT:
TRNDFIAY21Y  CULTURAL RESQURCES .

RNDﬂB 300-50;.ANBFILL 18 .

'RNDFIBI1X0 ' SUBCONTRACTOR MOBILIZATION'

RNDFHE20G0 - MONTIORING, SAMPLING, TESTING, mnmws;s

RNBFIB2AGD  SORASEDIMENT SAMPLING ;

. RNDF1B29W0. CHEMICAL - MomronmsmnFsEmsanmne :

RNDFIB2AWD - RADIOLOGIGAL MONITORING AND: FlELosckEasuNG

RNDFIB2ED foFF-srrEmaenAmR\fmmurEs .

RNGFTBZFD0: SAMPLING ANALYSIS: - - -
: : . RNDF1B2Y00 ,DATAQUALHYASSESWENTIDATAMAGEMENT - L
B RNDF182¥20. DATA QUALITY ASSESSMENT DQAT DATAMMRGEMEN‘FICHARACTEREZATION REPORT '

RNDFIBE00D . SOLIDS COLLECTION ANDCONTAINMENT |

RNDFIBNSWO - FINAL PROJECT CLOSEQUT REPART.

RNDFID | 6234 LanFILL 9. . :

RNBFID2000° MONITORING; SAMPLING, TESTNG, mnmwfsm

-RNDF1D2600 | SOILSEDIMENT SAMPLING . . .
RKNDETD29W0O - CHEMICAL - MONITORING ANDFJELD SCREENING
RNDFIDZANG | RADMOLOGICAL MONITORING AND FIELD SCREENJNG

" RNDPID2FOD  SAMPLING ANALYSIS ~ .
RNDF1D2Y80 DATAOUALHTASSESSMENTIDATAMANAGEMENT
RNDFIDZYZD  DATA'QUALITY, ASSESSMENT 00A /] mmmsanmmﬁmmsmzﬂm REPORT
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CODEOF ACGOUNT

RNPACS. NORTH PROCESS PONDS}'IE-Z

_RNPACS2000

. RNPACS2300-
. RMPAGS2600""

" RNPACS2900

- RNPACS20W0 .

- RNPAGSZAWG
~- RNPAGS2000
RNPACSZEQR
RNPACS2F00
RNPACS2YD0
RNBACS2Y10

. RNPAGSZYZ0
. RNPACSE000
" RNPAGSM30
w2 RNPACGSMAOG
* ANPAGENSWD
RNPACSYNT,

e s APTACS SGOAREAPROCESSTRENCHESS'IS-E

| : RPTACS2000
o L o K . | - RPTACS2600

Co R ' RPTACSZ800
. RPTACS20WD

"RPTACS2AWE.

T P o . . RPTACS2FO0
] . : - RPTACSZYOO:
= ST ‘RPTACSZY 10
. RPTACSSATO
RPTACSER00

 RPTACSM130
‘RPTAGSM400

 RPTACSY211,
: 'R?TACSY221

A Cn ' _ nspmc SOUTH PROCESS PONDS 31641

RSPPAC2300
RSPPACZE00
RSPPAC800
‘RSPPAGZAWG

C - REPPAGO00
: S . RSPPACZEO0

1 R i R - RSPPACZFOO
-‘ L ' . RSPPACZVO0
- i . : . RSPPAGZYIO
B : o : .- RSPPACZ¥20”
‘ : _ RSPPACEgDQ -

“ RSPPACII0
REPPACNEWD

. RSPPACY211
* RSPPACYAMO

RSPPBI
: RSFPB’!M{SB

- RSPPB2
REPPRZ2900
RSPPE22FO0

" RSPPR22YDD-
RSPPE22YI0
AEPPE2ACOD
RSPREZNSWY

- SAMPLING ANALYSIS -
DATA QGUALITY ASSESSMENTMTAMABMGEMENT

-".RE\{EGETAT[UNAND PIANTING o

-SDLlDSC\GLLEC'WDNAﬁD CONTAIMMB«I‘I’ i _‘

RPTACSNGYE -

'oPERATm RECORD |

SANITARY SEWER. 'IRENCH 360-556

308 ASH PITS-

MONITORING, SAMPLING, TESTING, AND ANAL‘(S!S .
AIRMONITORNG. AE\ID‘TSAHF’LING IR

MBORA‘FORY CHEM!GN.. ANALYSIS v
CHEMIGAL - MONITORING AND FIELD SCREENNG
RADIOLOGICAL MONIT ORNGAND FIELD SCREENIMG
OM-SHE LABORATORY FAGILITIES

QFF-SITE LF\BORATOFW FACII.ITIES i

MONITORING & FIELD SCREENING.~ CLOSED: BISBHT SEE E\NOOR ZAWO :

DATA QUALITY ASSESSMENT DGA 7 DATA MANABEJIENTICHARACTERIZATIDN REPORT
:SULlDS COLLEO'HQN AND OONTA’NMENT
BAGKFILACOMPACTION .

FINAL PROJECT CLOSEOUT REPOR
- CLATURAL RESOURCES "

MONITORNG, SAMPLING, TESTN i A
SOIL\SE.IJIME\%T SAMPLING
LABORATORY CHEMICAL ANALYSIS

CHEMICAL - MONITORING AND FIELD: SCREQ\HNE ;
RADICLOGICAL MON!TORNG AND FIELD SCREENING
SAMPHNGANALYSIS T

DATA GUALITY ASSESSMEN‘FJDA? A MANAGEMENT ’

MONITORING 8 FIELD SCREENRG - OLOSEDmTSEE zmo OR ZRWD
ENVIRONMENTAL PERMITSINEPA: ° ’

D ANALYSIS,

' BACKFILLIGOMPACTION'
REVEGETATION AND PLANT!NG

FINAL PROJECT. GL(JSEOUT REPORT o
GULTURAL RESOURCES

ARMONITORNG AND smpwe
SOILISEDIMENT SAMPLING - _
LABORATORY CHEMICAL ANALYSES

RADIOLOGICAL MONTORING AN FIELD sanEch
ON-SITE LABORATORY FACHSTIES -
ORESITE LABORATORY FAG 'mes
SAMPLING ANALYSIS i :
DATA QUALITY AssessnkENTmATA Mmsmmr
MONTTORING & FIELD SCREENNG ~ CLOSED- 93087 SEE Z0W0 OR mwo : :
DATA QUALITY/ASSESSMENT DOA mATAMANAGmmwcHARACTERmmN REPQRT
SOLIDS COLLECTION AND commuem N
- BACKFILLCOMPACTION © ©

“FINAL PROJECT. cmseour REPORT
CULTURAL RESOURGCES ™

DESIGN SURPPORT

SACKFIL!JGOMPACT !ON

LABGRATORY CH!-EMICAL AHALYSIS

SAMPLING ANALYSIS. T 7
" DATA QUALnYA’sse,smENTmA o
'MONITORING & FIELD SCREENRNG - CLOSED gmom SEE FEW0.0R zawu )

SOLDS COLEECTION AND-CONTAINMENT o
FINAL PROJECT LLOSEQUT REPORT
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331!045 300-45 SU.EFACE COﬁTAHiNAﬂON AREA : R
| R3GMS2000 - MONITORING; SAMPLING; TESTI WG, AND AMALYSIS
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f 403 1243, 53 2“202 32.11 P22211i. 300—FF—2 Remediaﬂm All Sitas
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RGEISS28W0 . CHEMICAL - MONITORING AND HELD SCREENING
ROGISS2AWE  RADIOLOBGAL MONITORING AND FIELD SCREENNG
RGB‘IBSEEW OFF-SITE LABORATORY FACILITIES i
RGGIAS2F00 . SAMPLING ANALYSIS
L 'RGBM DATA QUALITY ASSESSMENT DQA!DATA MﬁNAGEMENTICHARACTERIZATION REPORT L
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‘ -contracts

82 cosr PRESENTATION

o For presentatlen in t}ns report, actual costs were grouped into the followmg general oategones | B

Remedlai actron "f R - A N
o ERDF waste treatment anddtsposai L T e
Drummed waste treatment anddrsposal L e

: Addmonal mformatron on’ each of the three general categenes is provrded in: the followmg
: subsecnons ' . o - ; LT

_*8.2 1 Remedlal Actlon |

o A summary of remedral aetron cests is presented in Table 8- 3 Rernedml aotton costs are - .
- subdivided into ERC and subcontract costs.. The ERC costs inclide labor and other (equlpment )
" and materials) elements. The subcontract: costs include the two remedial action subcontractors
-~ that supported the work (Weston, FE&C), the backfill subcontractor (RCI), commercial
‘laboratoriés, and other miscellaneous subcontracts {e.g., engiitéering support, tralmng, cu]tural

resources), The remedial actions and bae’kﬁll subcontracts wereall 1ump sul, ﬁxed price

- The work breakdown structure for rerned1a1 action mcluded srte~speclﬁc and non srte—specrﬁe
- {e.g., project management, engineering, cost control, admrnrstratron) COAs at the project level.

For presentation in this report, remedial action costs captured for. non—sne—spemﬁc COAS. were :

- distributed to 1nd1v1dua1 srtes based on, the. year and duratron (nearest month) of the work
' performed : : ) _

‘8.2 2 ERDF Waste Transportatlon, Treatment and Dlsposal

LA sumrnary of the ERDF costs is presented in Tabie 8-4 The ERDF is Operated under two- -
" major subcontracts for transportation (RCT) and operations (Duratek Federal Services, Inc.), wrth‘ -
“ oversight by the ERC. Separate costs: for transportation/disposal, stabilization, and = -

- macroencapsulation of soil and debris are presented based on average unit rates of $30 46fU S
" ton, $166/U.S. ton, and $327.41/U; S. ton, respectwely Soil and debris quantities are based on -
~ weights measured at the 300 Area remedial action project truck scale.  The transportation/ -

- disposal rate accounts for transport of Waste ﬂom the 300 Area queue to the ERDF '

N 8 23 61 8—4 Bunal Ground Drummed Waste Treatment and Dlsposal
_ A summary of the treatment and dlsposal costs assoelated with drummed depleted uranium waste o

- from the 618-4 Burial Ground is presented in Table 8-5. Costs for treatment and disposal of" )
_ ._drums contamrng depleted uramum ch1ps 1mmersed n 011 are- based on.-a treatment subeontract

o Tennessee facﬂlty Costs for treatment (stablllzatron) and disposal of drums eontammg deplleted
" uranium oxrde powder are presented based on an average unit rate of $166/U S.ton. -

: _300—FF—1 Operable UmtRemedlalActwnReparI o - et e s
'JuneZOOS : s _ S o o ' o8-8
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other-

. 6"8.'_ o

"ERCG aqurpment suppiies B

¢ Subcontract Summary : i " : e
RA = remedial actlon subcar:!ractoriabnr(project management safety, suparwsmn, craft, admin), equmem supphes, inghudes mObilizallon excavatson and ioadout demobihzatlon -

¢ A|t values rapresent fuily burdened costs, mcluding appticab!e direct’ and :ndwect (G&A) overhead charges

b ERC Bummaiy . : -
Labor - ERC project management ﬂeld engmeemg, environmental, safety radcon sampiing. data management project contrals; includes. suppon to chilization, excavatlon ard loadou! necessary
treatment dlsposal backfit, ;evegetatlon, demabilization, and site closeout excludes proiect dasign, suhconzract developmant wotk plan development

Lab- Cnntract Iaboratory sam;)ia analysrs and repnrbng for waste chafacterlzaﬂun and slte c.:czseom. alr mumiorlng ) f K
. Other- rhisc. ERC SHPPDH subconirac‘t costs (engineerlng suppmi trammg, culturaf resources) ;

BackﬂlNeg iaackﬂll and revageiatuon subcontractorlabor (pro;ect management safety. supemmon craﬁ admin). aqulpment supphes inc!udes mobitazatton, eaﬁhwom and demohlhzation )

i B
LR E - | _Table 83, -Remedial Action Cost Detail.
u.. . . : , . F. . . - B A N : - . O —- e et )
g Remedial Action Cost L _ o
F Ol © Sits Nams | site code i ERG(SK’” ! LR Suhccntract ($K),-, RN ST
% - L S ._.‘tg_‘_.,;_g(_i L Labor 1 Ofher Subiotal . RA- BackfillNeg - Other Sl Sibtotal Tota! {SK)
8] gqq-FE-g__;_ 300,10 30010 . 108.7 '__.;_3'.4.. 124 | 8o 0.0. ] 5‘0 88 || 918 ] 2039
g B0U-FE-1 - - 300-44 - 7 ERE - AN IR 7 S S 111 R S - R X0 "0.0 <980 Bes 189.6
= 300-FF-2 ‘300_ 45 _ 948 34 | 82 | 813 00 - 0.0 9.9 9.2 1894
=~ | 300-FF-1 ._61__3_-4 Burial Ground. | G6184 -} 49642 | . 3243 _...,52885 43772 |00 | sse3 |.-se2 . | 53157 | 106042
g1 300:FF2| 618-5Burlal Ground - |- “G6185 2,0854 7| 825 | 2a17yc o 24508 T 00 ). 8T7a L ar2 2,8649 ] 52828
gl 300-FF-1 | Landfil 1A NDF1A 688.3 26.1 7144 | 7305 0.0 936 17.4 841.2 | 1,555.6
o 300-FF-1 - Landfill 18 - NDF1B. | 5531 | 93. | 5624 " 391.9 0o | - 328 16.4 4411 | 14,0035 |
& 300-FF-1| - Landfil1D | NDFiD | - 5478 | 306 5784 | 4036 0.0 56.3 133 | 5632 | 11416 |
g 300-FF-1{ North Process Pond | NPACS | 15573 | 221 L 15784 | 17703 200 | 469 404 | 18956 | 34750
al {300-FF-1| South-ProcessPond - [-~SPPAC “}~ 2,563.4 | 304 || 25038 | 32506 1.2} 1082 814 || 34414 | 60352
300:FF-1| - Process Trenches PTACS {20457 | ‘212 [ 10869 8170 | 242 | 698 565 [ 9695 2,036.4
300-FF-1 Sanitary Sewer SPPB1 0.0 0.0 0.0 0.0 21 . 00 0.0 21 24
300-FF-1 - Ash-Pits - - SPPB2 106.4 78 11437} 88D C0.00F 184 98 11430 ] 2286
__ 300.;::'[:.-,1. FF-1 Backleeg 31EX2 460.1 333 Ol 4934 ] 404 ) 186067 0 59 i 198 ") 19264 ] 24198 ¢
T “Totals 15,1719 .'54‘7'.9'. 57108 14,6506 49174 1,691.3 3889, |[-18,647.9 | 34,367.7
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Table 8-4. ER’DF Transportatxon, Treatment, and Dlsposal Cost Detall

-+ Site 1 Gode

S_Lte

ERDF Transporuttion, Treatment and Dlsposal (Soll and Debns) -
' - Soil & Debris Quantity {us tons) B

ERDF Cost ($K) 2

 Non-Hazardous
Soil/Debris (direct
-dispesal)

o Haiz_ardpus
. 'Soi

" {stabilization).-

Hazardous _

- Debris
- {macro)..

Total

.fréns.porta'tidn!
~ Disposal

Stabtllzation - ‘Macro -

+-300-10 . -
30044 -
e B00-45 o v

U Landfll B -
CoEaEndtl 1D
" 618-4 Burlal Ground
618 5 Burial Ground

Process Trénches -

NOﬁh'Prcess Pond
‘South Process Pond
CrandfAs -

3165

| 300-45

1 300-50

618-4
618 5
nla

.300-10.
30044

3162 - : _
3164 . -
30e-4g]"

6284

37,961 .
1883
- 451
224
154,825 .
256,888 -
45,897

6,199

. 35,858
43807
S

39302 | -

o R = N i - W~

15220

L4496 -

0

e
48098

451
224

1 184,825
|- +256.888:
15807 -

-39,302

L BAG9

51,3668

50,930

79

BRI 00':-_ o5
807 .. | 00 . 00

137 00 1 0o}
88 © | 0o | o0 | 68
00 | ame0

47180 S 00
o 78248 - 00
CAB4Z e 0

11971 {0 00
0.0

1888 |
10022
_,1 3953 -

PAPE =

300 Fi Backfdl

TOTALS

-'595,432

19 716

-"O%(DOOOOOOOOO

©
e |

_-:_616115

a 'All va|ues rapresant fully burdened costs, mc!ud;ng applicable dlrect and mdlrsct {G&A} mrerhead charges . '_ o
: ”_Waste quantmes as’ wetghed on 300 Area pro;ect scale g : T '

318 1354 '

Table 8—5 61 8-4 Bunai Ground Drnmmed Waste Cost Detall

5 61 8-4 Burial Ground Drummad Waste TreatmsnﬂDisposaI

2 24,1115

= _Waste Stream

- Quantity

(drumsz (LS. tons!

. DU Ghips Ol -
DU Oxide: (LDR)

’ DU Oiide (non—LDR)

R 1)
.38
228

Quantigy -

104

Offsxte (Oak R|dge)
=14 S ERDF T
"~ 118, ERDF )

Treatmmt Locatlon

Disposal l.oc_atlon i Cost gsx)

sh/grout (DU sohds) incmerat:on (ml) i
- |stabilization o

= Treatmentlnisposai :

ERBE 00 SGIR). oftsite (ou) e
{ERDF = e e
ERDF 48,3

7AB58

78

231

: stab:hzatnon (radaoiogcai control)

a AH values rapresent fully burdened costs, including applicable dirépt and indlégpt.(G&A) overhead chidrges.

574770
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B _=_s;'3' DISCUSSION

- Several factors oontnbute to the umt cost values presented in Table 82, The. fo]tlomg _
_ ‘subseotlons summarize: some of the major factors and trends obsorved m the cost: data presented

83.1 Large L’i‘qnid Waste Sites

Thc lowest unit costs were observed for the: larger Jiquid + waste sites such as, the North Process

Pond, South Process Pond, and 300 APT. Unit costs for these sites ranged from $53t0. .

“$84/UJ.8. ton. -The ma]or faotors conmbutmg to the lower relatlvo umt cost. for. t}hoso sites 1ncludo_

the followmg, L - : : - SRR :

. Longer oxcavaﬁoufloadout duratlons (6 to 10 months) that pernntted more eﬂ‘ectwe
amort:zauon of moblhzatlon and demoblhzatlon costs. :

e The general absence of anomalous waste Because contammant dlstn'outlon at hquld sﬁes
. _tendsfobe more uniform and predrctable swork was performed in Level D PPE and the.

. subcontractor was allowed o exca:vate and load waste dn'ectly 1nto roll-oﬂ‘ contamers for -
."~uanspoﬂmtheERDF T o : R . _

.; . Excavation and Ioadout rates were: predlctable and dnvon by the heavy eqmpment and thc _
dally allotment of roll-off contamers _ . S

The pﬂmary chalienge for hqmd Wasto srtes is the ahgnment of subcontractor equlpment and _—
o personnel rosou:rces wrth the aliotment of ERDF roll—off contamers prowded e -

8. 3.2 Small Waste Sltes
J';Um‘t costs fo:: the smail soﬂ contammatlon sites (30{) 10 300~44 and 300-45) were among the

“highest observed, rangmg from $133 to $876/U.S. ton. The major. factor in'the high relative: umi N
cost for these sites was the short excavation/loadout duration, which was 2 month or less for each

site. The distributed non&te-spmnﬁc ERC charges (e.g., project management, engineering, cost o

control, admnus@ratlon) were the largest part of the total cost for these small sites. Although .
work was: performed in Leveél D PPE and direct loadout was allowed for these sites, the - .
_ subcontractor was aiso less able to effectwely amortize moblhzanon and demobzhzatlon oost

8.3.3 Burlal Grounds and Landﬂlls

Unit costs for the burial grounds anci landfills ranged from $56 to $417/U S..ton. The greatest |
_influence on the unit cost for these sites was the potential to encounter anomalous waste, This -
potential.and the inability to reliably predict where or. When anomalous waste Would be i e

' encouniered resulted in. tho followmg work controls S .

. _3DD—FFJ Opemble UmtRemedmlActzon Report DR SR , B T
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) Use of Levei B PPE (supphed air resprrators chemrcaliy resmtant protectwe clotlung) Use .

- .of the Level B PPE increased the potential for heat stress in warm weatlier conditions and .
B decreased worker produehvrty ‘Thee cost'tmpact for Level B opcrations was the greatest for '

2 Landfilt 1D and the 618-4 Burial Ground because they were the first sifes excavated mth

. these controls. As. experience was gamed a graded approach to Level B operations was:
_-developed and 1mp1emented that reduced the number of personnel in protectrve gear and

- ‘mcreased productrwty

. ""Waste sortmg and stockpﬂmg Waste excavated ﬁ'om the bunal grounds and landfiils had to 8

*_besorted to 1dent1fy and remove anomahes, steckpﬂed samp}ed and released before' the -
" subcontractor was allowed to-load the matérial into roll-off containers for transpott to 'dle

- ERDF. This requirement resulted in double handling of all excavated material; the need for S

additional personnel (craft labor, radlologrcal eontrol techmclans and samplers), and
. _deereased overall productlvrty el ‘ . R

. Produetlon rates for the burial grounds and iandﬁlls were much less predrctable tha:n hqmd

waste sites. Rathier thian herng driven by eqmpment and 1oll-off contaitier allotment, rates °
~ were variable dependmg ofi the type of méterial being éxcavated and amount of anomalous
- waste'encountered: " Site-specific: factors that/influenced the unit cost: ii)r the' 6 1 8-4 Burral
- 'Ground and Landﬁli 1B are addressed in the follmmng subsectlons o L

— 8.3.3. 1 618-4 Bur1a1 Ground Of the bunai ground and land:ﬁil sites; the 6184 Bunai Ground -
" had the highest unit cost.at $417/U.S. ton. Several factors contributed to the hlgh unitcost -

relative to the other comparable sites. The brggest factor was the dlsoevery of more than 780
drums containing two distinct depleted uranium waste ‘streams. ‘This discovery resulted in the

~ need for specrahzed drum handling equlpment (e £, cranes), ‘materials (e.g, ‘overpack containers,

mineral oil), and work procedures (e. 2. drum handling plans). Approximately two-thirds of the

- drums required offisite treatment at a cost that totaled more than $7 million. In addition, refmedial o
- action operations at the 618-4 Bunai Ground were performed in two phases under two s
- subcontraéts (Weston and FE&C) separated by4' yedrs. Excavatron arrd sortmg operations at the o
‘. .618 4 Burral Greund were performed usmg Level B PPE S ks

'8 3.3.2 Landf’ HE IB Landﬁll lB had the lowest umt cost ($56/U S ton) among the bunal ‘
- ground and landfill sités.  Theprimary reason for thie low relativé unit cost'was that rnost of the
. site consisted ef a shallow excavation (1 m [3 ﬂ:] or 1ess) and there was relatrvely little. T o
 anomalous waste and debris. With the help of geophysrcal strvey results, a graded approach was |

1mplemented where Level B PPE was Iimited to'a few specrﬁc areas of the srte :

COMPARISON OF ES'I‘IMATED AN D ACTUAL COSTS

: -Reeogmzmg that the ROM cost’ estrmates provrded in the SGO-FF 1 ROD (EPA 1996) and
~ summarized in Section 2.0 have not been escalated to reflect present-value dollars; some general o
* conclusions can be made in comparison with the actual costs presented in this report. The actual L

. cost was hrgher but wrthm the ROM accuracy (+50% o 30%) assumed for the ROM estlmate '

' ‘300~FF-] Operable UmszedraZActwn Reporr ' KRR : - ; -
'.-:fmrezoos ' S : S
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- for the process waste sﬁe grouping (3(}0 APT South Process Pond North Process Pond and
Scraping Disposal Area, Ash Pits, Landfill 1A, Landfill 1B, and Landfill 1D) Increases from =
‘the estimated costs can be attributed primarily to greater quantities of contaminated soil at the _

E : 11qu1d waste sztes and 1n1p1ementat10n of Level B excavanon operauons ai the Iandﬁlls

Actual costs fer remed:latlon of the 618 4 Burial Greund ‘were substa:ﬂtaaily hlgher than the ROM: .
- estimate. The primary reasons for increased costs at the 618-4 Burial Ground include =~ B
_ implementation-of Level B excavation operations and the discovery of more than 780 drums

. containing depleted uranium waste, - As stated in Section 8.3, this resulted i inaneced for .
specialized work. approaches, equipment, and materials. Tn add1t10n, substantlal offsite treatment oo
. costs were mcuned for approx1mate1y two—ﬂurds of the drums : o

85 FUTUREUSE.OF.COSTS |

: Costs presented in this report have not been escaiated to reﬂect present—value dolla;rs Futu;re _
 users of the-cost data should be cautioned that escalation adjustments may be needed to prowde :
_ meanmgful mformatlon dependme on the mtended use. o
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N

Remedlatton of the waste srtes addressed m th1s report provuied an opportumty 1o 1dent1fy

: RL and EPA successfully worked together to adapt to c'hangmg and unexpected condltrons that L

were presented during remedIaI act:lon operatlons In domg so, the work was perfonned safely
. w1thout any lost~t1me mjunes :

The hqmd waste s1tes and SOIl contammatron srtes fit the subcontract structure well a:ud remedlal:‘

- action operations at thosé sites were performed eﬁiclently hy the pro;ect teams, Twrﬂth httIe
~adjustment to the work and subcontractmg approaches. The primary. Tesson learned was related
' to the anomalous waste materials that were encounteted at the burial ground/landfill sifes and the

associated work approaches .'I‘he followmg mformatlon addresses spemﬁc observahons and
- Iessons leamed e A S :

" Contracting Strategy Separatlon of work scope between burial rounds/ andtls and hqmd‘. |

waste disposal sites is the most effective contractmg strategy Significant differences exist’

‘Dbetween the two waste site types with respect to the heavy equipment requirements, the rmx
“of personnel skills needed, excavation approach safety precautions/PPE, and j process
‘monitoting; The separation-of work scope could likely be accomphshed within a single

sibcontract or through two d;lscrete subcontracts dependmg on the speCIﬁc reqlnremcnts of

the pro_;ect

Area of CcntammatlcniStagmg Plle Areas. To operatc efﬁcwnﬂy, sufﬁcrent space is
needed to stockpile contaminated maienals and oversize debris and stage anomalous waste

items during the characterization process.” If the AQC is too sma]I, the excavation operanon .

can be suffocated by anomalous waste items andfor contammatcd rhaterials, Wrth issuance -
of the 300 Avea RDR[RAWP (DGE-RL 2004b) in 2001, the use of stagmg pile-areas’in

' accordance with 40 CFR 264.554 was authorized to address this issue.” The stagmg pile

provision authonzed stockpllmg of bulk'seil and debris outside of the AOC prior to Toadout. -
ThlS approach was eﬂ:‘ectlve dunng remedral acuon operaaons at the 61 8-5 Bu;ﬂal Ground

e Waste Sortmg Use of the ongma] grxzzly apparatus desrgned for the 300-FF—1 ou prolect .
_(nonmechamzed 15-cm {6-in:] grid spacing, with ﬂ1p top) was an meﬁiclent method for

sorfing waste material during the excavation: process "‘Based on experience from Lan:dﬁll 1D,

' routine usé of the grizzly was. dlscontmued prior to the start of waste removal from the

618-4 Burial Ground. ‘Use of alternate’ sortmg methods was subsequently approved by: tﬁe
- DOE and EPA and implemented into project documents and subconiracts. Tn general the -

remedial action subcontractor has the flexibility to chocse among the approved sortmg

: methods dependmg on the type of raatenal beino excavated

: Level B Perscnal Protectwe Eqmpment. Level B PPE was wom by all personnel workmg |
inside the AOC iduring exeavation operations at Landfill 1D and at the 618-4 Burial Ground.”
A graded appreach to Level B operations ‘was 1mp1emcated pmgresmvely at otherburial *

grouad/landﬁil sites to a point Where the excavator operator perfomled a pnmary sort of

. 300-FF-T Opemble Umt RemedmlActwn Report ™~ L , S : R
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_ matenal usmg supphed an' n a smaH exclusmn zone at the d1g face Other workers were on ._ o
standby to enter the Level B exclusion area as needed. - Once material had been excavated

and intact drums or contamers were removed, matenal was. trucked outs1de of the exclusmn

. zone for final’ sorting. Workers supporting the final sort were not reqmred to wear resplrators'.' |

- for'this activity-as long : as the material had beex cleared: by lndustnal hyglene (tH) "surveys
 This work approach was wewed to be effect{ve and cons:nstent wﬁh as Iow as reasonably
- achxevable pnnclplec : R S : -

. Contammants ef Concern Estabhshmg C}O‘Cs basedon hlstoncal mfonn_atlon and E

_ ~add: or delete consntuents ﬁ‘om a prelmuna:ry list of COCs based on the actual waste o ‘.' G RPN
~. .- encountered. Concurrence on the final list of COCs is ebtamed the from DOE and EPA prlor' B
1o nnplementauon of venﬁcauon saxnplmg : Lot

Contammant Mlgratlon The conCeptuaI models fo_r bunal ground/landﬁﬂ sxtes Where there o

is no documented dlSpOS&l of large quantities of | md_rwaste typically predict little

" _contaminant migration, This prediction was found to be accutate for the 300 Arca sites.
- Residual soil concentrations were often at or ricar pubhshed site background Ieve s aﬂer

- removal of contaminated soil and debris to native soil. Residual soil concentrations”™
supported future umestﬂcted la:nd use at three of the waste:sites addressed in thls Ieport

. plll Reportmg Waste unearthed durmg excavatzon of bunal ground/landﬁll 8 s 1s not
. exempted from the CERCLA Section 103 notification requirements for spill reporting, A
w1de range of ﬁeld COﬂdlthIlS is typically encountered dlmug excavation of. dump 51tes o
- and/or burial grounds witha high likelibood of unknown materials. -A. s1te—spec1ﬁc
_ _,;mstructlon was 1mplemented for the. 300 Area to estabhsh a consistent approach for release to
‘meet the intent of the. CERCLA. and DOE reportmg requlremeuts without unuecessanly ‘
o 1nh1b1t1ng efficient and cost-effective remedial action operations. ‘Clear reporting €li g;blhty :
. critetia for waste unearthed in the AOC was akey aspect of the 300 Area instruction.. To be
. '-conSIdered for. release reportmg, the. waste must have ori gmated from mthm a eontamer .
R 5 drum, tanik, bottle, piece of process equipment, pipe) and. ‘must be spllledlleaked to the
L ‘ground as a result of mew . damage to the container cansed.by the excavationand/or removal
process, The ehglbzhty criteria were approVed by regulatory and legal staff and have also R
‘beenusedatIOOAreawastesﬂes San, ol AR L e

L 'Industnal Hyglene IH respons1b111t1es Were; ongmally spllt between Bechtel Hanford 1’110

and the subconttactor due to concerns w1th liability. This practice resulted in independent -

__and duplicative TH support using different eqmpment ‘The duplication of effort resulted in
--higher cost to the project, confusion:among project team members at times, and an increase
- inthe number of personnel n the excavation area/ exclusmn Zone: Subseque;nt agreements

' S‘HOFF-I 0pemble UmIRemedJaIAcimn Reporz ‘ S R L
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_ were made that asmgned aIl respons1b1hty for H momtonng to the remechal actlon o
subcontractor ST _ S

e BCL Stockplles. The ongmal 300—FF 1 remedlal action desagn spemﬁed centrally loca-,ted :

© "BCL, stockpiles that were not immediately. adjacent to the individual waste sites.. Project
personnel were able to anthorize the creation of BCL stockpiles adjacent to the waste s;tes,_ o
thus ehmmatmg addmonal hand]mg and transport of BCL matenal by the remedlal action -
subcontractor _ : :

300 FF 1 Opemble Umt Remedml Action Report I T
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APPENDIX A

UNPLMNED RELEASE CLOSEOUT' SUMMARY

' Durmg excavaﬁon of the waste sites, sozl assomated with several unplanned Waste relcases Was i

‘removed and transported to the Environmental Restoration Disposal F amhty (ERDF) for dlsposal
(Table A-1). Spec;lﬁc mformatlon related to the nature of each. waste s1te may be found inthe
Waste Informatlon Data System e : o : s

' Table A-I Unplanned Release Closemlt Summary. 2 Pages)

Closeout

- UPR-300-37

A_c1d waste--‘releasegf_rom _th_e 33_3 Buﬂdmg to process sewer-

“Site Code WasteDescnptlon | R_eleasg Slte - Docume_nt_ _
_;_i-JPR-_3i)0_-15 | Uranium-bearing acid c . 3165 | BHI-01164
" UPR-300-19 | Nitric; sulfuric, and chromic acid, foﬂowed by ammonium 3165 - BHL-01164
1 - ‘bifluoride and-sodinm hydroxide _ _ S
| vpr-300-20 .?:-Uramum-beamg nitgic and sulfiric acid. 3165 © | “BHLOII64
| UPR:300-21 | Nitricacid = o | 3165 BHI-01164
E_ [}33;30_0—22 Nitrie andhyd;foﬂucric ac1d : 3_1_6—5‘ _' 'BHI'_.'01164' |
UPR-300-23 | Nitric and sulfuric acid 3165 . | .° BHI01164 . .
 UPR-300-24 | Nitric and hydrofluoric acid 316-5 | - BHI-01164
UPR-300-25 - | Uranium-bearing nitric and sulfuric acid 3165 | . BHLO1164
 UPR-300-26 | 50% sodium hydroxide solation . 3165 | BHL01164
UPR-300-27 . | Uranium-bearing nitric and sulfuric acid- 3165 'Bfrﬁ#o;_la'
| UPR-300-28 | Hydroftuotic, nitric, and sulfiiric acid with copper, mamum,_ﬁ | 3165 ‘BHI-01164
o o 'andzn'comummso}ution .' . . NI
UPR-300_-29 - Hyd.roﬂuonc nitric, sulfunc, and chromic acxd with copper, 3165 _ BHI-01164
R uramum,andmrconuunmsolutmu ’ S
'UPR-300-30 | Hydrofluoric, nitric, sulfuric, and chromic acid 3165 | BHLOI164
" UPR-300-47 | 38% ethylene glycol solution - 3165 | BHLOI64
UPR-300-8 | 50% sodium hydroxide solation 3165 BHI-01164 -

" UPR-300-9 | Uranium-bearing nitric acid 3165 | BHLOLI64 | -
_ UPR-300-32 | Acid wasts release from the 333 Building to process sewer. | 316-1, 316-2 | CVP-2003-00002-
UPR-300-33 | Acid waste release from the 333 Building to processsewer | 316-1,316-2 | CVP-2003-00002
UPR-300-34 | Acid waste release from he 333 Building to process sewer | 316.1, 316-2 | €VP:2003:00002
UPR-300-35 | Acid waste release from the 333 Buﬂdmg to process sewer 316-1; 316-2 | CVP-2003-00002
UPR-30036_| Acid waste relegse from the 333 Building to process sewer | 316-1, 3162 | CVP-2003-00002

'316-1,316-2 | CVP-2003.00002 |

_ 30@ FF- 1 Operable Lfmt Remedza] Action Reporr
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Table A—l Unplanned Release Closeout Summary (2 Pages)

Cloéeout :

Slte Code AR ', Waste Descnptmn . ,' e .Releasesne 1. . :
: . : - : Document -

' UPR SOO-FF— { 77 small contaxnmated areas thmughoutthe 3()0-FF—1 : . 300-FF-1 OU ' CVP'ZOO-”OOGOZ { . |

nE Operable Um’c

e UPR-?:OO«? ‘ ::'011 ﬁom undergrmmd day tanks on northmde of the § ' 31 6~2 : R BHI—OIZQS o R

384 Powerhouse

. UPR-—_:6'00-15' D1sca:ded uramum fuel: eIements near the 618—4 Buna] I A 618-_4' 7 2004-‘_097’-" T
Ground C . o

aC]o:sed out as & fio actlon sne as doeumented on: waste s:te reclassqﬁcalmn form 2004~097
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