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3.0 Site-Specific End State Description

The goal of cleanup of the Hanford Site is to @cohuman health and the environment from
hazardous substances that will remain after cle&mujtne reasonably anticipated future land usebef
site. This chapter describes DOE’s end stateviothe Hanford Site based on consideration ef th
land uses selected in the CLUP (DOE 1999a) anddeaxfadecision (ROD) (64 FR 61615) in order to
define a set of actions that will meet this cleagaopl. Thus, the end state vision describes wiGd D
believes is a protective and regulatory-compliaritome of the final remedial decisions for cleantip
the Hanford Site. See Section 3.2.3 for a disonssf the current land uses and anticipated fuamd
use.

This end state vision has been modified in respém$eedback from stakeholders and regulatory
agencies received during the development of thed locument. Public and regulator input was seliti
through issuance of an April 20@*aft Hanford Site Risk-Based End State Vigiosument that was
made publicly available and through several brigdiregarding the April 2004 Draft. In additionisth
final document has benefited from feedback recefr@u three Hanford End State Workshops, held in
June and August 2004 and May 2005 (see http://wemidird.gov/docs/rbes). The workshops were held
as part of the end state initiative of the Tri-R&1AMIT. The purpose of this initiative is toddop a
clear picture of the Hanford Site when cleanumisiglete. These end state workshops did not assume
limit possible future uses of the Hanford Sitehe CLUP (DOE 1999a) land uses, so they were not
specifically focused on the Hanford Site End Stétton document. However, much of the workshop
feedback was relevant in developing assumptiongoaghes, and recommendations and influenced the
final Hanford End State Vision. This section paas information on these workshops, summarizes the
feedback received and indicates how the April 28@4t document changed based on consideration of
this feedback.

This document is not a cleanup decision docunfentprovides information that may help focus
remedial investigations, feasibility studies, wptnning, and execution and consultation with the
regulatory agencies and the public towards decisiaking. In particular, DOE believes that this end
state vision provides information to form the bdersa reasonable cleanup alternative in the camex
the CERCLA remedy decision process. The roletefahtives in this process is recapped in the
following paragraphs.

Cleanup actions are selected based upon remetiah @bjectives for an area and media of concern,
and an evaluation of remedial action alternatieezchieve the cleanup goal using criteria specifietie
CERCLA implementing regulations, 40 CFR 300.430he development and selection of alternatives
that will be evaluated for a particular area istarative process that includes, as appropriasereening
of potentially effective remedies that will undergaletailed analysis to provide relevant informatio
regarding cleanup options to the decision maketerim remedial actions have been selected basad up
an abbreviated alternatives evaluation to accelehat cleanup process and obtain early reductioishcs
in a way that is expected to be consistent witHfitied remedial actions.

1 While this discussion focuses on CERCLA remedgat@n, the evaluation criteria and remedy selagtimcess under
federal and state hazardous waste response aetioitements are generally consistent with CERCLouirements.
Hazardous waste and hazardous waste constituenddsarhazardous substances under CERCLA.
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In the detailed analysis, selected alternativesaaluated against the “nine CERCLA criteria” at

40 CFR 300.430(e)(9)(iii). In addition to the avation of the no action alternative, or no furthetion
alternative if an interim action has been takemeasonable number of alternatives should be comside
for comparison to the nine CERCLA criteria and aole other to gage their relative performance. This
information and identification of a preferred aftative is provided in a proposed plan that is suilife
public review and comment before a remedy is seteafter consideration of public comments.

In accordance with the CERCLA remedy selectiorc@ss, the nine evaluation criteria are grouped

into Threshold Balancing,andModifying categories. The conduct of the alternatives aislg
generally organized based on the nine criteriaiiee categories as follows:

Two Threshold Criteria — A remedy must (1) be adaely protective of human health and the
environment and (2) must mesgiplicable or relevant and appropriate requiremgxRARS) unless
a requirement is properly waived.

Five Balancing Criteria — Alternative remedies timatet the Threshold Criteria are further evaluated
for overall effectiveness using the following thigalancing Criteria (3) long-term effectiveness and
permanence; (4) reduction in toxicity, mobility,\alume through treatment; and (5) short-term
effectiveness.

The overall effectiveness of each alternative imgared to the Balancing Criteria, i.e., cost, to
determine overall cost effectiveness of an altéraatCost-effective alternatives are then evalliate
for implementability. Thus, the last two Balanci@gteria are (6) cost and (7) implementability.

Two Modifying Criteria — Cost-effective, implemebta alternatives are balanced against (8) state
acceptance and (9) community acceptance.

The end state vision is not a detailed analysthede criteria, but some consideration was gigen t

each criteria. In developing the end state visimwever, several criteria were more important to
determining the risk basis of the end state an@\garen more weight than others. Key factors ig th
regard were:

“Adequate protection” is taken to be within the GEHR acceptance range of 1o 10* lifetime
excess cancer risk for carcinogens and a hazaed imelow 1 for systemic toxicants for humans and
within the range that does not cause unacceptahage to ecological resources on a population
basis, or in the case of protected species ondividlnal basis.

While hazardous substances may pose a threat ofesqy adequate protection assumes exposure
pathways and exposure models based on the CLUP [®O%a) land uses, while recognizing that
land-use controls to preserve this use for veryg ljperiods are important in some instances.

Many ARARs are standards based, but usually prdeidsome flexibility based upon site-specific
circumstances to allow application of “risk basedimpliance approaches if adequate protection of
human health and the environment will be achievaftile this flexibility is discretionary,
reasonable applications include establishing graater points of compliance that recognize
groundwater is not used as a drinking water agation source.

3.2
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While not favored, CERCLA does provide for an ARMRiver based on a showing of technical
impracticability. While not determined at this phiit is assumed that this type of waiver may be
relevant not just under the end state vision, laat ander other alternatives.

The protectiveness risk range provides flexibitd@ybalance short-term risks posed by hazards
encountered during remedy implementation, suclsks to workers from handling hazardous
substances, risks from treatment processes, daedfrgan transportation. Thus, remedies that
achieve adequate protection at the higher endeofisk range, but that avoid short-term risks posed
by remedies achieving the lower end of the rangeappropriate to consider.

Similarly, use of risk range flexibility to avoidhert-term risks in determining adequate long-term
effectiveness and permanence, and reduction igitpxmobility, or volume through treatment is
appropriate to consider.

While the end state vision alternative is beliet@g@rovide overall effectiveness, the overall cost
effectiveness of the End State Vision alternatsveat determined. Areas of possible significarst co
savings are recognized and stated where knowrtioraged at this time. However, a detailed
analysis may show that long-term operation and teaamce costs could increase as short-term costs
decrease.

The federal government will own and, therefore taurihe land use for the foreseeable future.
However, based on consultation with the regulagggncies and the community, such as through

the dialogue and feedback at the three Hanford&ate Workshops, the degree of acceptance of the
CLUP (DOE 1999a) as the land use end state and ®@alility to control land use long-term varies
for specific areas of the site. While this feedbimcdiscussed in this document, the end statervisi
assumes adequate institutional controls for as ésngecessary to maintain and implement a
protective remedy.

The CLUP anticipates multiple uses of the Hanf®itd, including anticipated future DOE missions,
non-DOE federal missions, and other public andgtersector land uses. DOE’s selected land-use
alternative includes the following elements:

Cleanup Mission- consolidate waste management operations onsf0dre kilometers
(20 square miles) in the Central Plateau of thefétdrSite

Economic Development Missierallow industrial development in the eastern smathern portions
of Hanford and increase recreational access t€thembia River

Natural Resource Trustee Missierexpand the existing Saddle Mountain NationaldWfé Refuge

to include all of the Wahluke Slope, consistentwtite 1994 Hanford Reach environmental impact
statement (DOI 1994) and 1996 Hanford Reach (DO®B)Ylace the ALE Reserve under U.S. Fish
and Wildlife Service management by permit so it rhayincluded in the overlay wildlife refuge.
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Based on the extensive public comments receivadi@LUP, the following changes were also
included in the selected alternative:

All conservation (mining and grazing) was changeddnservation (mining).

The National Wildlife Refuge designation was ex&tb include ALE, the Riverlands, and
McGee Ranch, and all river islands not in Benton®p. The selected alternative clarifies that the
refuge will be an overlay wildlife refuge, and tiHDE retains the right to mine a portion of ALE for
cover materials.

A railroad right-of-way through the Riverlands port of the proposed national wildlife refuge was
given status as a pre-existing condition and welsided in the U.S. Fish and Wildlife Service
permit to manage the refuge.

The White Bluffs town site was added to the sekkeleernative map as low-intensity recreation to
serve as the White Bluffs Memorial.

The low-intensity recreation comfort stations aldhg river, which could eventually serve as anchor
points for a river trail from Richland to the VeiaBridge, were moved to ensure that they have both
river and road access.

A high-intensity recreation triangle was addedh® $elected alternative map near Horn Rapids Park
on the Yakima River.

3.1 Physical and Surface Interface

The Hanford Site lies within the semi-arid PasesiB of the Columbia Plateau in southeastern
Washington State. The site occupies an area 6fl¥lsquare kilometers (~586 square miles) northef
confluence of the Yakima River with the Columbia®&i Within the geographic boundary of the site,
there are 36.42 square kilometers (14.1 squaresymifeColumbia River surface water, and one section
(2.6 square kilometers [1 square mile]) of land ed/by the state of Washington.

The Hanford Site is about 50 kilometers (30 miles}th to south and 40 kilometers (24 miles) east t
west. The Columbia River flows through the nontheart of the site and, turning south, forms pathe
site’s eastern boundary. The Yakima River rung tleasouthern boundary and joins the Columbia
River below the city of Richland, which bounds th&nford Site on the southeast. Rattlesnake Moantai
Yakima Ridge, and Umtanum Ridge form the southwastad western boundaries, and the Saddle
Mountains form the site’s northern boundary. Twa$ east-west ridges, Gable Butte and Gable
Mountain, rise above the plateau in the central glathe site. Adjoining lands to the west, nodhd
east are principally agricultural and range lamtie cities of Richland, Kennewick, and Pasco (also
referred to as the Tri-Cities) constitute the nspepulation center and are located immediately
southeast of the Hanford Site. A description efltanford Site can be found in the annual
environmental report (Poston et al. 2003). Detlsut Hanford Site groundwater can be found in the
annual monitoring report (Hartman et al. 2003).
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Figure 3.1a shows the current physical and suifaéeegface on the Hanford Site. Figure 3.1b shows
the End State Vision for the Hanford Site.

As discussed in Section 2.1, the Hanford Siteitigdhe Columbia Plateau. This plateau was formed
by a thick sequence of Miocene-Age basalt flowgedahe Columbia River Basalt Group. In addition t
the Columbia River Basalt Group, stratigraphic siniderlying the Hanford Site include, in ascending
order:

Ringold Formation — a mix of variably cemented and compacted graeld, silt, and clay
deposited by the ancestral Columbia and Snake RivEne system that deposited the sediment was
a braided stream channel with the two rivers jarimthe area of the present White Bluffs.

Plio-Pleistocene unit and Early Palouse soi#t a sequence of sidestream alluvial deposits and
buried soil horizons with significant caliche imse areas. The unit overlies the Ringold Formation
and is found only in the western part of the HathfBite.

Hanford Formation and Pre-Missoula gravels— coarse-grained sediment, ranging from sand to
cobble and boulder size gravel, deposited fronriasef cataclysmic floods during the Pleistocene
Age. The floods occurred when ice dams brokeasitg water from Lake Missoula, a large glacial
lake that formed in the Clark Fork River ValleyreMissoula (flood) gravels underlie the Hanford
formation gravel deposits in the central part & Hanford Site. The pre-Missoula deposits are
difficult to distinguish from the Hanford graveb they are usually grouped together.

Holocene surficial deposits- a discontinuous veneer of alluvium, colluviumgér eolian
sediment. In the 200 West Area and southern painead200 East Area, these deposits consist
dominantly of laterally discontinuous sheets ofavisiown silt and fine-grained sand. They are
generally found above the water table.

Groundwater within these sediments is presentriyath unconfined and confined aquifer conditions.
The unconfined aquifer is contained in the uncddatéd to semiconsolidated Ringold and Hanford
formations that overlie the basalt bedrock. Insameas, low permeability mud layers within thegeld
Formation form aquitards that create locally coafimydraulic conditions within the aquifer system.

The water table lies within the Hanford formatmrer most of the eastern and northern parts of the
Hanford Site (Figure 3.1c). The Hanford formatii@s entirely above the water table in the wespert
of the site and in some other localized areas.hiw/ithese areas, the water table is generally faund
hydrogeologic units associated with the Ringoldnkation. Also shown in Figure 3.1c are areas on the
Hanford Site where the basalt bedrock crop out altlbe water table in the vicinity of Gable Buttelan
Gable Mountain. Basalt bedrock also extends abwevater table in the southwest part of the Hahfor
Site as an extension of Yakima Ridge below the Rmfhce.

Figure 3.1d shows a geologic cross section oHdugford Site and the location of the water table
between Cold Creek Valley and the Columbia RivEhmis cross section represents A-A’ on the map in
Figure 3.1c and shows that the saturated sedinfi¢hé¢ ddanford formation represents a small portbn
the total saturated sediment above basalt when a@djio the total saturated thickness of the Rihgol
Formation.
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Figure 3.1a Site Physical and Surface Interface — CurreaeSt
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Figure 3.1b. Site Physical and Surface Interface — End Steien
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Figure 3.1c Major Hydrogeologic Units at the Water TableMarch 1999
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Figure 3.1d. West-East Cross Section Showing Major Hydrogealadiits at the Hanford Site and the
Water Table in 1999

The major stratigraphic and the corresponding diyelologic units contained within the Hanford and
Ringold formations, provided in Figure 3.1e, shay klifferences in sediment characteristics amoag th
major units. The geologic column on the right de$ the lithostratigraphic units, based on mappind
physical properties of the sediment, modified fliamdsey (1995). The hydrogeologic column on the
left defines hydrostratigraphic units based on hytic properties (Thorne et al. 1993).

A sequence of basalt-confined aquifers is preséhtn the Columbia River Basalt Group beneath the
Hanford Site. These aquifers are composed of sauary interbeds and the relatively permeable t¢dps
basalt flows. The dense interior sections of thealt flows form confining layers. The most recent
basalt flow underlying the Hanford Site is the Eapt Mountain Member of the Saddle Mountains
Basalt. However, the younger Ice Harbor Membéousid in the southern part of the site (DOE 1988).
The Rattlesnake Ridge interbed is the uppermastally extensive hydrogeologic unit of these sedi-
mentary interbeds and this unit represents therapmst confined aquifer unit.

The local unconfined aquifer flow system is bouhtg Yakima River and basalt ridges on the south
and west and by the Columbia River on the northesd. The Columbia River represents a point of
regional discharge for the unconfined aquifer systé&roundwater in the unconfined aquifer generally
flows from upland areas in the west and southwads pf the Hanford Site either north through tap g
between Gable Butte and Gable Mountain or eastribtie Columbia River where it eventually
discharges into the Columbia River. Groundwatgh@ebasalt-confined aquifers also generally flows
from elevated regions at the edge of the PascoBasiard the Columbia River (Spane and Webber
1995). However, the discharge zone locations lareiafluenced by geologic structures that increase
vertical permeability of the confining basalt lager
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Figure 3.1e Comparison of Generalized Hydrogeologic and Cgiol8tratigraphy
(from Thorne et al. 1993 and after Lindsey 1995)
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The amount of groundwater within the unconfined eonfined aquifers discharging to the Columbia
River and the lower reaches of the Yakima Rivex fanction of the local hydraulic gradient betwéles
groundwater elevation adjacent to the river andithex stage elevation. This hydraulic gradiertighly
variable because the river stage is affected l@asels from upstream dams. Estimates made using the
site-wide model indicate that groundwater dischagdo the Columbia River from the Hanford side of
the river would be less than 0.1 of 1% of the agerannual flow in the river of about 2,832 cubideng
(100,000 cubic feet) per second.

Existing plumes of tritium and iodine-129 migraieast from 200 East Area discharge into the
Columbia River near the Hanford town site. Plumiesitium and technetium-99 also migrating north
through the gap between Gable Mountain and Gabite Bave reached the river in the 100-B/C Area.
Plumes of various constituents also dischargeth®aiver in vicinity in all of the 100 Areas arfuket
300 Area.

Recharge to the unconfined aquifer system occars §everal sources including
Infiltration of precipitation falling across the hi@rd Site

Infiltration of runoff from elevated regions alotfye western and southwest boundary of the Hanford
Site

Infiltration of spring water and upwelling of grodwater that originates from the basalt-confined
aquifer system

Artificial recharge in vicinity of onsite wastewatkcilities, offsite irrigation, and nearby murpei
city of Richland water supply systems

Recharge from infiltration of precipitation is hig variable, both spatially and temporally, and
ranges from near zero to greater than 100 millisgf&9 inches) per year, depending on climate,
vegetation, and soil texture (Gee et al. 1992; Fagd Walters 1995). Recharge from precipitatgon i
highest in coarse-textured soil with little or negetation, which is the case for most of the inist
areas on the Hanford Site. A recharge distribudipplied in the site-wide model, described in Galal.
(1997, 2001) and shown in Figure 3.1f, is basedisimibutions of soil and vegetation types.

The majority of runoff from elevated regions alahg western and southwest boundary of the
Hanford Site infiltrates into the unconfined aqui$gstem within Cold Creek and Dry Creek Valleyd an
along the base of Rattlesnake Hills at the westsaathwest boundaries of the Hanford Site.

The aquifer also receives recharge from uppethesaof the Yakima River where water level in the
river is above the regional water table.

Intercommunication between the unconfined aquaifet the uppermost basalt-confined aquifer
occurs from several leakage processes. The najoces of leakage include

Leakage distributed areally through the uppermasah confining layer (that is, the Elephant
Mountain Member of the Saddle Mountains Basalt)
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Figure 3.1f Estimates (in millimeters) of Recharge for 1@#&hditions (Fayer and Walters 1995)
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Leakage at an erosional window through the upperow¥ining unit near Gable Mountain/Gable
Butte and near B Pond

Leakage along two thrust fault zones north of GMbeintain and Gable Butte and north of the
Yakima Ridge

Since the start of Hanford Site operations inrtte-1940s, the unconfined aquifer system has also
been significantly affected by artificial rechafgem onsite wastewater disposal facilities. Thiiaial
recharge has been several times greater thantthetsd recharge from natural sources. This caased
increase in the water-table elevation over mosh@fMHanford Site and the formation of groundwater
mounds beneath major wastewater disposal facilifiége regional rise in water table was at its bgh
historical levels in the early to mid-1980s whee thounds in 200 East and 200 West Areas were about
10 and 22 meters (33 and 66 feet) higher than astipre-Hanford water-table conditions, respelstive

Beginning in 1988, plutonium production activiti@s the Hanford Site ended, which resulted in a
decrease of wastewater disposal and subsequeptdesrin water-table elevation over much of thee sit
Remnants of the groundwater mounds that formedhduhie historical periods of highest wastewater
discharge are still evident in the vicinity of maghscharge facilities near 200 East and 200 Wesas

The unconfined aquifer system has also been affdotally by other sources of artificial rechaege
a result of irrigation in the upper Cold Creek eglin the western part of the Hanford Site, in agtural
areas south of the Hanford Site, and in the vigioftthe recharge basin/withdrawal well system usgd
the city of Richland for municipal water supply.

These past and current hydraulic impacts on tleenfmed aquifer system are predicted to subside in
the future and the aquifer system is expectedmétumore natural flow conditions over the next 390
400 years. Previous modeling analysis by Colé. é1897) suggests that as water levels drop in the
central areas of the Hanford Site, where the saff@salt features associated with Gable Butte adeG
Mountain crop out above the water table, the stgdrthickness of the unconfined aquifer will deseea
and the aquifer may actually dry out in certairagreThis thinning/drying of the aquifer is predutto
occur in the area just north of the 200 East Aetaveen Gable Butte and the outcrop south of Gable
Mountain; a potential exists for this northern ané#he unconfined aquifer to become hydrologically
separated from the area south of Gable MountairGaide Butte.

3.2 Human and Ecological Land Use

Land uses at the Hanford Site have changed dreatigtover the past 100 years. By the turn of the
century, settlers had moved into the area, devedpipiigated farmland and practicing extensive gz
In 1943, the federal government acquired the Han®te for production of nuclear materials to bedis
in development of the atomic bomb.

3.2.1 Land Use Adjoining the Hanford Site

Land use adjoining the Hanford Site includes alevel radioactive waste decontamination, super-
compaction, plasma gasification and vitrificatiantyoperated by Pacific EcoSolutions) and a com-
mercial nuclear fuel fabrication facility (operateg AREVA).
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3.2.2 Hanford Site Land Use

Land-use categories at the Hanford Site includetog operations, waste operations, administrative
support, operations support, sensitive areas, addueloped areas (Figure 3.2a). Remedial acsvaie
currently focused within or near the disturbed aredluch of the Hanford Site is undeveloped, primgd
a safety and security buffer for the smaller aresesi for operations. Public access to most faclieas
is restricted.

In 2000, the Hanford National Monument Proclama(i®5 FR 37253) became the dominant reser-
vation for many of the Wahluke Slope, Columbia Ri€erridor, McGee/Riverlands, and ALE lands.
These lands are still being managed by DOE argkitsittees under agreements that follow. DOE is in
the process of transitioning the administrative esghip and prime management of monument lands to
the U.S. Fish and Wildlife Service.

3.2.2.1  Wabhluke Slope

The area north of the Columbia River encompas86% square kilometers (~138 square miles) of
relatively undisturbed or recovering shrub-stepaleitat. The northwest portion of the area is madag
by the U.S. Fish and Wildlife Service under a peissued by DOE in 1971 as the Saddle Mountain
National Wildlife Refuge. The permit conditiongjtare that the refuge remain closed to the puldia a
protective perimeter surrounding Hanford operatiofnke closure has benefited migratory birds, ash
curlews, loggerhead shrikes, and waterfowl.

Until recently, in the northeast portion of the hiike Slope, the Washington Department of Fish and
Wildlife operated the Wahluke State Wildlife Rediea Area, which was established in 1971. In April
1999, the Washington Department of Fish and Wadiihd the U.S. Fish and Wildlife Service notified
DOE of their intent to modify their management sgibilities on the Wahluke Slope under the
1971 agreement, leaving only a small portion (~3@dtares [~800 acres]) northwest of the Vernita
Bridge under Washington Department of Fish and W&germit. The U.S. Fish and Wildlife Service
informed DOE that it intended to allow essentidifig same uses permitted by the state of Washington
under the Washington Department of Fish and Wédliimanagement of the Wahluke Slope. Therefore,
transfer of management of the Wahluke Slope fraaMttashington Department of Fish and Wildlife to
the U.S. Fish and Wildlife Service involves onlgleange in the agency managing the property and does
not involve any change in the management activitethe Wahluke Slope. Management of the entire
Wahluke Slope by the U.S. Fish and Wildlife Senasean overlay wildlife refuge is consistent witke t
1996 U.S. Department of Interior (DOI) ROD for tHanford Reach environmental impact statement
(DOI 1996). The ROD recommended the Wahluke Shepdesignated a wildlife refuge and the Hanford
Reach a wild and scenic river, and that the wigdlgfuge be managed by the U.S. Fish and Wildlife
Service.

The Washington Department of Fish and Wildlife heaked a total of ~43 hectares (~107 acres) of
the Wahluke State Wildlife Recreation Area for gltappping. The purpose of these agricultural keése
to produce food and cover for wildlife and managgeland for continued multi-purpose recreation. In
addition, the Washington Department of Fish and\N@ issued a grazing permit for ~3,756 hectares
(~9,280 acres), allowing up to 750 animal-unit-nherto graze the parcel. This grazing lease wawatl
to expire on December 31, 1998. But unBte Environmental Protection AMWAC 365-195-610)
regulations, for up to 10 years after the expirabbthe lease, the Washington Department of Fish a
Wildlife can reinstate the grazing lease withoublpureview.
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Figure 3.2a Site Human and Ecological Land Use — CurrenteSbastribution of Vegetation Types and
Land Use Areas on the Hanford Site Prior to th€admmand Fire of 2000 (Neitzel 2001).
Legend on following page.
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Figure 3.2a (contd) Legend for Figure 3.2a
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The Wahluke Wildlife Recreation Area is open te fublic for recreational uses during daylight
hours. According to data published in thenford Reach of the Columbia River, CompreherRiver
Conservation Study and Environmental Impact Statef@al - June 1994National Park Service
1994), the Wahluke State Wildlife Recreation Araa more than 40,000 visits per year by recrea-
tionalists. Most recreational visits are relatedport fishing in the Columbia River.

The Wahluke Slope once contained small, non-ratiiely contaminated sites (e.g., military and
farmstead landfills). In February 1996, a no fartaction ROD was signed documenting that previous
removal actions done in 1993 and 1994 removedaliaeninants to below the WAC 173-340
WashingtorModel Toxics Control AdCleanup Regulation cleanup levelsd that these areas do not
pose a threat to human health or the environm&hé DOE is not planning to alter the current lasdau
of the Wahluke Slope and is specifically prohibifemin causing any adverse impact on the values for
which the area is under consideration for wild acehnic river (DOl 1996).

3.2.2.2 Columbia River Corridor

Portions of the 111.6 square kilometers (43.1 smmdles) of the Columbia River Corridor, which is
adjacent to and runs through the Hanford Siteséliby the public and tribes for boating, wateinski
fishing, and hunting of upland game birds and niagsawaterfowl. While public access is allowed on
certain islands, access to other islands and attjaceas is restricted because of unique habitat$he
presence of cultural resources.

The 100 Area NPL site occupies ~68 square kiloragte26 square miles) along the southern shore-
line of the Columbia River Corridor. The area eams all of the facilities in the 100 Areas, indhugi nine
retired plutonium production reactors, associasaiifies, and structures. The primary land uges a
CERCLA remedial actions, reactor decommissionimg, eandeveloped areas used by wildlife. Future
use restrictions will be placed as appropriatehenGERCLA sites, such as institutional controls on
activities that potentially extend beyond 4.6 me{@5 feet) below ground surface.

The area known as the Hanford Reach includes emrage of a 402-meter (1,320-foot) strip of
federally owned land on either side of the Coluntier. The Hanford Reach is the last unimpounded,
non-tidal segment of the Columbia River in the EdiStates. In 1988, Congress paddwssl Hanford
Reach Study Actvhich required the Secretary of the Interior tegare an environmental impact study
(in consultation with the Secretary of Energy) valeate the outstanding features of the HanforccRea
and its immediate environment.

Alternatives for preserving the outstanding feasualso were examined, including the designation of
the Hanford Reach as part of the National Wild Sndnic Rivers system. The results of the studybean
found in the finaHanford Reach of the Columbia River, CompreherRiver Conservation Study and
Environmental Impact Statement Final - June 1@%dtional Park Service 1994). The ROD (DOI 1996)
issued as a result of this document recommendedhindianford Reach be designated a recreational
river, as defined by thiational Wild and Scenic Rivers Act of 196fhe ROD also recommended that
the remainder of the Wahluke Slope be establiseedNational Fish and Wildlife Refuge. Finallyeth
ROD recommended that the ~728 hectares (~1,808)aafrerivate land located in the Hanford Reach
Study Area be included in the recreational riveurmary but not the refuge boundary.
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On June 9, 2000, the President signed a proclamateating the Hanford Reach National Monu-
ment (65 FR 37253). The monument encompassesgi@8eskilometers (306 square miles) of lands
already owned by the federal government that wiznengd for preservation or conservation in the
land-use plan (DOE 1999a). No changes have oattoreelated land uses since the monument
designation.

The U.S. Fish and Wildlife Service is writing angorehensive conservation plan environmental
impact statement for all lands within the monunigith DOE-RL as a cooperating agency), which
should be completed in 3 years. DOE-RL is worlanga phased approach to transfer most of the
monument land to DOI by September 2005. DOE-H@egith DOE-RL and will provide support and
direction as needed.

3.2.2.3 Central Plateau

The 200 East and 200 West Areas occupy ~51 stuaneeters (~19.5 square miles) in the Central
Plateau of the Hanford Site. Facilities locatethim Central Plateau were built to process irradidtel
from the production reactors. The operation o¢hiacilities resulted in the storage, disposal, an
unplanned release of radioactive and non-radioaetizste. The primary land uses are waste opesation
and operations support. The CLUP (DOE 1999a) atdicthat deed or land-use restrictions for amvit
that potentially may extend beyond 4.6 meters éE5)fbelow ground surface are expected for CERCLA
and RCRA remediation areas in the Central Plateagrgphic study area under the rural residential
scenario and down to 3.6 meters (12 feet) in afogial scenario. In addition, it is anticipatéht the
Central Plateau will remain a waste managementfarebe foreseeable future.

In 1964, a 410-hectare (1,000-acre) tract waetbss Washington State to promote nuclear-related
development. A commercial low-level radioactivesteadisposal facility, run by US Ecology, Inc.,
currently operates on 41 hectares (100 acresedetisehold. The rest of the leasehold was naot lyge
the state, and this portion of the leasehold régeaterted to DOE. DOE constructed the Environtakn
Restoration Disposal Facility on this land.

The Environmental Restoration Disposal Facilitpjerated on the Central Plateau to provide
disposal capacity for environmental remediationte/és.g., low-level, mixed low-level, and dangerous
waste) generated during remediation of the 100, 200 300 Areas of the Hanford Site. The facibity
currently about 100 hectares (approximately 2589and can be expanded up to 414 hectares
(1,023 acres), as additional waste disposal capisciequired.

3.2.24 All Other Areas

The All Other Areas geographic area is 689 sgkidoeneters (266 square miles) and contains the
300, 400, 600, and 1100 Areas; Energy Northweditfas; and a section of land currently owned bg t
state of Washington.

The 300 Area is located just north of the cityRa¢hland and covers 1.5 square kilometers
(0.6 square mile). The 300 Area is the site ofniar reactor fuel fabrication facilities and is alke
principal location of nuclear research and develepnfacilities serving the Hanford Site. The
Environmental Molecular Sciences Laboratory andeiased research programs provide research
capability to advance technologies in support o ZXOmission of environmental remediation and waste
management.
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The 400 Area, located southeast of the 200 East,As the site of FFTF. FFTF is a 400-megawatt
thermal, liquid metal (sodium-cooled) nuclear reskaest reactor that was constructed in the 18#4
and operated from 1982 to 1992. Although not desighor operated as a breeder reactor, FFTF ogerate
during these years as a national research faflitthe Liquid Metal Fast Breeder Reactor Program t
test advanced nuclear fuels, materials, compongydtems, nuclear operating and maintenance
procedures, and active and passive safety techieslodhe reactor was also used to produce a large
number of different isotopes for medical and indaktisers, generate tritium for the United Stditesson
research program, and conduct cooperative, iniematresearch.

FFTF has been permanently shutdown and is currbathg deactivated including removal and
washing of fuel and draining of liquid sodium caglaln May 2003, DOE, EPA, and Ecology signed
into agreement the FFTF series of Tri-Party Agregmalestones to govern the deactivation activities
currently underway. A small-business solicitatvess published in September 2003 seeking offers to
achieve a safe and accelerated closure of FFTRDbE ®&hile reducing risk to the public and workers,
streamlining essential operations, minimizing costsl introducing new and innovative approaches for
the deactivation and decommissioning of FFTF faedi FFTF site tours and one-on-one sessions with
interested potential bidders were held in earlyoDet 2003. The FFTF Closure Project contract was
awarded in September 2004. Following a protesaraanded RFP was issued to the three offerorsin th
competitive range on April 29, 2005. Proposal sivris are due to DOE on May 31, 2005, and award of
the contract is projected for September with ti@msito begin October 1, 2005.

The 1100 Area, located just north of Richlandysdras the central warehousing, vehicle mainten-
ance, and transportation operations center foHtndord Site. A deed restriction has been filethwi
Benton County for the Horn Rapids Landfill, whiastricts future land uses in the vicinity of thedéll
because of asbestos disposal there. The Horn KRbaidlfill was included in the 1100 Area CERCLA
cleanup, although it is located on the Hanford Ritthe north of Horn Rapids Road; it remains el
ownership. Also, DOE transferred ~318 hectareS8-atres) of the former 1100 Area to the Port of
Benton. DOE prepared an environmental assessm&# (998) that resulted in a finding of no
significant impact on August 27, 1998, for the #fen of this portion of the 1100 Area and the seuth
rail connection to the Port of Benton. The Pofically took ownership and control of the 1100 Are
(consisting of 318 hectares [786 acres], 26 bujslimnd 26 kilometers [16 miles] of railroad track)
October 1, 1998. This portion of the 1100 Areaddonger under DOE control.

Together with the Washington State Departmentrah3portation and Legislature Transportation
Committee, the Port of Benton is currently fundanmajor study ($600,000) to determine the feagybili
of reconnecting the Hanford main rail line to EBbarg, Washington (as it was in the 1970s), as an
alternative route for Yakima Valley rail trafficofilving between the Puget Sound and the Tri-Citidse
current Yakima Valley route passes directly throaditthe cities in the Valley, including the citieé
Yakima and Kennewick, which have plans to develmirtdowntown areas to be more people friendly.
Specifically, the Port has expressed a desiregdhesHanford rail system and extend the currestesy
upriver where there is currently only an abandaédoad grade.

Additional land uses in all other geographic aieakide the following:

The Hazardous Materials Management and EmergensydRee (HAMMER) Volpentest Training
and Education Center, which is used to train haraanaterials response personnel. The
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HAMMER Volpentest Training and Education Centeloigated north of the 1100 Area and covers
~32 hectares (~80 acres).

Land was leased to Energy Northwest to construeetbommercial power reactors in the 1970s.
One plant, WNP-2, was completed and is currentbrating. Activities on the other two plants
were terminated and the plants will not be complete

In 1980, the federal government sold a 259-he¢&t@-acre) section of land south of the 200 East
Area, near State Route 240, to the state of Wasinrfgr the purpose of non-radioactive hazardous
waste disposal. This parcel is uncontaminatetidatih the underlying groundwater is contami-
nated) and undeveloped. The deed requires thatiére used for any purpose other than hazardous
waste disposal, ownership would revert to the faldgmvernment.

The Laser Interferometer Gravitational-Wave Obstenya built by the National Science Foundation
on the Hanford Site, detects cosmic gravitatioreeg for scientific research. The facility corsist
of two underground optical tube arms, each 4 kitensg2.5 miles) long, arrayed in an “L” shapeeTh
facility is sensitive to vibrations in the vicinjtwhich can be expected to constrain nearby laed.us

3.2.2.5  Fitzner/Eberhardt Arid Lands Ecology Reserve

The Fitzner/Eberhardt Arid Lands Ecology (ALE) Be& (also designated as the Rattlesnake Hills
Research Natural Area or ALE Reserve) encompa$#:8 3quare kilometers (119.2 square miles) in the
southwestern portion of the Hanford Site and isagad as a habitat and wildlife reserve and
environmental research center. A “research natued” is a classification used by federal land
management agencies to designate lands on whigusaratural features are preserved in an
undisturbed state solely for research and eductimmrposes. The ALE Reserve remains the largest
research natural area in the state of Washington.

The mineral rights to a 518-hectare (1,280-aare an the ALE Reserve are owned by a private
company. There are also two ongoing research emelapment projects under way on the ALE
Reserve: gravity experiments in underground Nikekiers located in the southern portion of the
Reserve, and online science education, teacheirtgaiand astronomy research in the observatory on
the top of Rattlesnake Mountain. Both are longatprojects using existing facilities.

Because public access to the ALE Reserve hasrbstritted since 1943, the shrub-steppe habitat
is virtually undisturbed and is part of a much &rglanford tract of shrub-steppe vegetation. This
geographic area contained a number of small conttet sites that were remediated in 1994 and 1995
and have been re-vegetated. There are two landfilthe ALE Reserve, at least one of which wad use
for disposal of a nhon-radioactive hazardous wastthough remediated, one of the landfills mayl stil
contain hazardous materials.

DOE granted a permit and entered into an agreeméntJ.S. Fish and Wildlife Service to manage
the ALE Reserve consistent with the existing ALEily Management Plan. The U.S. Fish and
Wildlife Service is preparing a comprehensive coveson plan pursuant to thidational Wildlife Refuge
System Improvement Act of 19874dentify refuge management actions and to bifvegALE Reserve
into the national wildlife refuge system.
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3.23 Selected Land-Use Alternative

In developing the selected alternative, DOE tauk aiccount its role as the long-term caretaker for
the Hanford Site for at least the next 50 yeandoration considered by DOE includes:

All surface waste sites, including those remediated
Groundwater contaminants and flow direction
Cultural and biological resources

Exclusive-use zones and emergency planning zossesiated with DOE and other Hanford
activities (e.g., Energy Northwest's nuclear povesxctor; US Ecology, Inc.’s low-level waste
disposal site; Laser Interferometer Gravitationawy/ Observatory)

DOE believes that the selected alternative woulliilifthe statutory mission and responsibilitiefs o
the agency and give adequate consideration to egonenvironmental, technical, and other factors.
DOE's selected alternative would establish polieied implementing procedures that would place
Hanford’s land-use planning decisions in a regi@oaitext.

DOE's selected alternative is illustrated in Feg8c2b and represents a multiple-use theme of
industrial-exclusive, industrial, research and dgwaent, high-intensity recreation, low-intensity
recreation, conservation (mining), and preservaaod uses that have been identified by the public,
cooperating agencies, and consulting tribal govemimas being important to the region.

The following paragraphs discuss the End Stat®Ni®r specific areas of the Hanford Site.

3.2.3.1  Wabhluke Slope

DOE's selected alternative allowed expansion efdkisting Saddle Mountain National Wildlife
Refuge as an overlay wildlife refuge to includeadlthe Wahluke Slope and consolidating management
of the Wahluke Slope under the U.S. Fish and Wédbervice, consistent with the Hanford Reach ROD
(DOI 1996). An overlay refuge is one where thall@elongs to one or more federal agencies, but is
managed by the U.S. Fish and Wildlife Service. Dgp&nted a permit and entered into an agreement
with U.S. Fish and Wildlife Service to manage mufsthe Wahluke Slope.

The entire Wahluke Slope was designated presenatiith the exceptions near the Columbia River.
The major reason for designating this area as pyat$en is to protect sensitive areas or species of
concern (e.g., wetlands, sand dunes, steep slop@&#ite Bluffs) from any impact associated with
intensive land-disturbing activities.

A comprehensive conservation plan for the Wahlskge is being developed by U.S. Fish and
Wildlife Service in accordance with tidational Wildlife Refuge System Improvement A&B6f.. This
act provides significant guidance for managemedtmrblic use of refuges allowing for
wildlife-dependent recreation uses such as huntisiging, wildlife observation and photography, and
environmental education and interpretation. Th®. Bish and Wildlife Service is consulting with DOE
during the development of this plan to ensure rezogsand appropriate buffer zones for ongoing and
potential future missions at the Hanford Site.
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Figure 3.2b  Site Human and Ecological Land Use — DOE’s Setetiand-Use Alternative (from DOE
1999a)
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3.2.3.2 Columbia River Corridor

The Columbia River Corridor has historically canéal reactors and associated buildings to support
Hanford’s former defense production and energyaiesemissions. Nevertheless, remediation planning
documents, public statements of advisory groupd sach planning documents as the environmental
impact statement for reactor decommissioning (DO&24) have determined that remediation and
restoration of the Columbia River Corridor wouldura the corridor to a non-developed, natural
condition. Restrictions on certain activities any remediated waste sites may continue to be sages
to prevent the mobilization of contaminants, thestiiely example of such restrictions being on
activities that discharge water to the soil or eata below 4.6 meters (15 feet). Although the lsigrp
reactor ROD (DOE 1993) calls for the reactor buidi to be demolished and the reactor blocks to be
moved to the Central Plateau, this action mighttaké place until 2068. As a result, the reactor
buildings could remain in the Columbia River Cooridhroughout the 50-year-plus planning period
addressed by the environmental impact statemerfRRe@1615) and would be considered a pre-existing
non-conformance into the future.

The Columbia River Corridor would include highénsity recreation, low-intensity recreation,
conservation (mining), and preservation land-usggtkations. The river islands and a 0.4-kilometer
(0.25-mile) buffer zone would be designated asgrkedion to protect cultural and ecological researc
Those islands not in Benton County would be inatLitiethe refuge.

The Hanford CLUP (DOE 1999a, pg. 3.21) indicaked four sites, away from existing contam-
ination, would be designated high-intensity redoeato support visitor-serving activities and féals
development. The B Reactor would be considered fouseum and the surrounding area could be
available for museum-support facilities. The higtensity recreation area near Vernita Bridge (wher
the current Washington State rest stop is located)d be expanded across State Highway 240 arteto t
south to include a boat ramp and other visitodifees. Two areas on the Wahluke Slope would be
designated as high-intensity recreation for postetclusive tribal fishing (DOE 1999a).

The plan also indicates that six areas would Isggdated for low-intensity recreation. The areatwe
of the B Reactor would be used as a corridor betwlee high-intensity recreation areas associatéa wi
the B Reactor and the Vernita Bridge rest stoplaat ramp. A second area near the D/DR Reacters si
would be used for visitor services along a propaseceational trail. The third and fourth areéas, t
White Bluffs boat launch and its counterpart on\ti@hluke Slope, are located between the H and
F Reactors and would be used for primitive boat¢aufacilities. A fifth area, near the old Hanfdddyh
School, would accommodate visitor facilities andess to the former town site and provide visitor
services for hiking and biking trails that coulddmveloped along the Hanford Reach. A sixth gits,
north of Energy Northwest, would also provide wsiervices for recreational trails (e.g., hikimgla
biking) along the Hanford Reach. On the Wahlul@p8lside of the Columbia River, the White Bluffs
boat launch would remain managed as is, with aildensity recreation designation. A low-intensity
recreation designation for the water surface ofGbkimbia River would be consistent with current
management practices and the wishes of many stlkehan the region.

The remainder of land within the Columbia Riveri@or outside the 0.4-kilometer (0.25-mile)
buffer zone would be designated for conservatioimifrg). Mining would be permitted only in support
of governmental missions or to further the biolagftinction of wetlands (i.e., conversion of a grgit
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to a wetland by excavating to groundwater). A eowation (mining) designation would allow DOE to
provide protection to sensitive cultural and biabadjresource areas, while allowing access to ggolo
resources. Activities that use or effect groun@watould continue to be restricted.

A preservation land-use designation for the Coliankbver islands would be consistent with the
Hanford Reach ROD (DOI 1996) and would provide &ddal protection to sensitive cultural areas,
wetlands, floodplains, Upper Columbia Run steelhaad bald eagles from impacts associated with
intensive land-disturbing activities. Remediatamtivities would continue in the 100 Areas
(i.e., 100-B/C, 100-KE, 100-KW, 100-N, 100-D, 10®RP100-H, and 100-F Areas), and would be
considered a pre-existing, hon-conforming use éngiteservation land-use designation.

DOE is considering whether each of these desigmais appropriate under the designation of the
Hanford Reach as a National Monument. For lancciwbhinder the control of the U.S. Fish and Wildlife
Service, future uses will be dealt with through @emprehensive Conservation Plan.

3.2.33 Central Plateau

The Central Plateau (200 Areas) geographic areddwie designated for industrial-exclusive use.
An industrial-exclusive land-use designation waalldw for continued waste management operations
within the Central Plateau geographic area. Tagghation would also allow expansion of existing
facilities or development of new compatible fagt Designating the Central Plateau as industrial
exclusive would be consistent with the Future Bises Working Group’s recommendations, current
DOE management practice, other governments’ recardat®ns, and many public stakeholder values
throughout the region.

3.2.34 All Other Areas

Within all other geographic areas, the selecttatrative would include industrial, research and
development, high-intensity recreation, low-intépnsécreation, conservation, and preservation lasel-
designations. The majority of all other areas wdé designated conservation (mining).

3.2.35 Gable Mountain

Gable Butte, the area west of State Highway 2dtfthe Columbia River across Umtanum Ridge to
the ALE Reserve, and the active sand dunes arealsl we designated for preservation, which would
provide additional protection of these sensitiveaar The extant railroad grade across the Riv@slan
area would be considered an active permitted itrfresire.

3.2.3.6  Fitzner/Eberhardt Arid Lands Ecology Reserve

Nearly all of the ALE Reserve geographic area wdd designated as preservation. This
designation would be consistent with current mansege practices of the Rattlesnake Hills Research
Natural Area and the U.S. Fish and Wildlife Seryieemit. A portion of the ALE Reserve would be
managed as conservation (mining) during the remiediaf the Hanford Site as a trade-off developed
during the cooperating agencies discussions fagpvation of a wildlife corridor through the McGee
Ranch and after public comment, the inclusion efMtGee Ranch within the refuge designation. The
wildlife corridor through the McGee Ranch/Umtanuidde area had been identified by DOE as the
preferred quarry site for basalt rock and siltyf smterials that could be required for large
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waste-management area covers (RCRA surface baori¢he Hanford Barrier) in the Central Plateaa. |
addition to the wildlife corridor function, the nuae shrub-steppe vegetation structure in the McGee
Ranch area has greater wildlife value than thetajr@as in the ALE Reserve quarry site.

3.3 Site Context Legal Ownership

The Hanford Site land holdings consist of thrd&edent real property classifications, all currgntl
under DOE jurisdiction (Figure 3.3a):

1. Lands acquired in fee by DOE or its predeceagencies

2. Bureau of Land Management public domain landsdrawn from the public domain for use as part
of the Hanford Site

3. Lands the Bureau of Reclamation has withdrawmfthe public domain or acquired in fee as part of
the Columbia Basin Project.

In addition, Figure 2.1b shows the ownership atllan a regional basis, beyond the boundary of the
Hanford Site.

The Bureau of Reclamation agreed to transfer dysfmossession, and use of certain acquired and
withdrawn lands situated within the control zonelef Hanford Works to the U.S. Atomic Energy
Commission on February 27, 1957. These lands stesof a checkerboard pattern of alternating
square-mile sections on the Wahluke Slope.

The alternating square-mile sections that woukhéyally revert to the Bureau of Land Management
or Bureau of Reclamation are an important constaerahat complicates land-use planning.

Under the end state land management/ownershiprvisi Hanford, all land except the Central
Plateau (200 Areas Core Zone and buffer zoneaisterred to another entity (federal, state, local
government or private). The LTS program will benaged by a DOE program secretarial office, other
than EM, that is to be defined in the future. D@t maintain liability for any residual waste ledn site
and institutional controls unless, as part of adfar agreement, the receiver has agreed to adsiume
liability.

More specifically, the Hanford Reach National Morant could potentially be transferred to the
U.S. Fish and Wildlife. Other Hanford land coulel tbansferred to other entities as opportunitiesear
All land will be managed consistent with the DOEngwehensive land-use plan environmental impact
statement (64 FR 61615). Figure 3.3b shows paskibbd ownership after cleanup is complete.

3.4 Site Context Demographics

This section describes a forecast of local pomriadensity in the region surrounding the Hanford
Site. In particular, DOE’'&uidance for Developing a Site Specific Risk-Bdsed State Vision
(September 11, 2003) directs that two maps be pdpaone showing current population density from
the 2000 Census and at least one map showing popuiensity at the “Risk-Based End State Vision.”
For the Hanford Site, the year 2035 was used foetid state.
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Figure 3.3a Site Context Legal Ownership — Current State
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Figure 3.3b Site Context Legal Ownership — End State Vision
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3.4.1 Method

Current population density was calculated and redfpigure 3.4a) by using the 2000 Census of
Population (Census 2003) 100-percent count datahendrc View geographic information system. The
2000 Census provided the most recent availabletaduntal population at the Census block leveheT
Census block is the smallest geographical uniittch the Census provides population counts. The
Census also provided the geographic area encongpbgsach Census block, allowing an accurate
estimate of population density for the year 2000.

Internally consistent detailed population foresadtthe county level are provided online by the
Washington State Office of Financial ManagementNFand the Oregon Office of Economic Analysis,
Department of Administrative Servicassing widely recognized and used cohort-compopgsjection
procedures. These two organizations are the deapbgranalysis arms of their state governments and
provide long-term population forecasts for longsigslanning in their respective states. Each county
population is subjected to projected age-sex-sigduifth and death rates to determine the number of
births and deaths during a given period, allowimgchanges in the vital rates over time. A segarat
assumption is made for the net migration estimabesthe migrants are subjected to the same vied.ra
OFM provides both a high and a low demographicdasefor each county in the state through the year
2025. Year 2035 county populations for the Wadloingounties were calculated by using a straigig-i
extrapolation of the OFM forecasts. Oregon prowidely a single long-range population forecast for
each county through the year 2040. The year 2068§dD forecasts for each county were used directly.

The 2000 Census provides the most recent avaitallet of total population at the Census block
level and can be used to calculate the future @ojoul that is resident in each Census block. yéas
2000 geographical population distribution was assdito apply to each Census block in each county.
The forecasted county population growth in eactedtaecasts was used to calculate county-level
population growth factors, which are shown in Tahte These county level factors were multiplied
times the block-level year 2000 Census populationsach county to produce block-level population
forecasts for each Census block in year 2035. dasted block level populations were divided by the
area in each Census to calculate forecasted papulignsities.

3.4.2 Results

The population forecast method provides an eséiaBpopulation density (Figures 3.4b and 3.4c)
that increases sharply by the year 2035 summaniz€dble 3.2. The forecast densities are partly a
consequence of populations that are forecasteldebgtates of Washington and Oregon to as much as
double during the forecast period. It is also aseguence of the relatively simple method usedrall-
area forecasting. In reality, because land isikgadailable in the area to accommodate additidoat
density population growth, it is not very likelyathalready developed areas will become much more
densely populated than they already are, everiptpulation doubles. Instead, relatively undgwetb

2 Washington State Office of Financial Managemevashington State County Population ProjectionsGoowth Management
by Age and Sex: 2000-ZR2Released January 2002. Available at http://vafrv.wa.gov/pop/gma/countypop.pdf. (Last
accessed August 23, 2004).

Oregon Department of Administrative Services, €ffof Economic Analysisstate and County Population Forecasts by Age
and Sex Released April 2004. Available at http://wwwaadas.state.or.us/DAS/OEA/demographic.shtml#Long-
term%20County%20Forecast. (Last accessed Augy&Q0P3).
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Figure 3.4a Site Demographics — Current State
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Table 3.1 County Level Population Growth Factors, 2000203

Year 2000 2035 Forecast 2035 Population

Population Population Growth Factor
County Total High Low High Low
Washington Counties
Adams 16,428 28,379 21,850 1.73 1.33
Benton 142,475 258,159 161,347 1.81 1.13
Franklin 49,347 97,338 63,913 1.97 1.30
Grant 74,698 131,458 78,990 1.76 1.06
Kittitas 33,362 61,861 38,074 1.85 1.14
Klickitat 19,161 35,692 23,170 1.86 1.21
Walla Walla 55,180 88,660 59,147 1.61 1.07
Yakima 222,581 378,063 254,871 1.70 1.15
Oregon Counties

Morrow 11,100 21,358 1.92
Umatilla 70,850 101,001 1.43

areas adjacent to currently developed areas will la¢ developed for housing. Thus, actual pofulati
density in 2035 is likely to be higher than showrsdme of the areas with very low current denséies
lower than shown in some of the areas with higlesisities. What is not available is a simple and
plausible rule that makes these adjustments. Tilimg factors will be such factors as zoning antlife
availability of infrastructure, both of which aresults of detailed and dynamic institutional andneanic
processes that cannot be forecasted. The derddithee likely will overestimate the risks to future
populations because higher densities are showe tbahe Hanford Site than are likely to exist 0832,
at least in the high forecast.

3.5 Hanford Current/End State Vision Descriptions

The purpose of this section is to describe theecticleanup plans reflectedtime Integrated Hanford
Baseline and to describe each End State Visiomafealternative. It is anticipated that the Enalt&t
Vision alternatives may be analyzed further alonity wther alternatives in the remedy selection pssc
Based on a conceptual model of the hazards andemppathways being developed and analyzed in
various risk assessments across Hanford, DOE lesligne end state vision alternatives would result i
interim and final remedies that are adequatelygutote of human health and the environment for the
land uses identified in the CLUP (DOE 1999a).Idbagrovides a basis to re-evaluate DOE’s current
cleanup activities and strategic approaches tameéte if it is appropriate to change site baseline
documents and renegotiate agreements if requireslifth changes. Changes will be proposed and
reviewed for approval as required by law, regulgtimr current agreements.
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Figure 3.4b. Site Demographics — End State Vision, High Eaten
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Figure 3.4c Site Demographics — End State Vision, Low Estéma
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Table 3.2

Summary of the Current (2000) and Forecasteds2P8pulation Densities in the Counties
Surrounding the Hanford Site

Number of Census Blocks by Population DensitieBeénsons per

Square Mile
>150 >500 >1000
Total and and and >5000 and
Blocks Scenario 150 500 1000 5000 10000 >10000
Washington Counties
Adams 1,728 Year 2000 1,344 53 27 179 95 30
2035, High 1,328 42 34 117 113 94
2035, Low 1,336 47 31 142 117 55
Benton 4,276 Year 2000 2,155 240 163 884 710 124
2035, High 2,061 219 144 513 638 701
2035, Low 2,133 234 165 773 786 185
Franklin 1,856 Year 2000 1,039 68 73 296 236 144
2035, High 1,018 47 44 195 176 376
2035, Low 1,032 58 62 234 226 244
Grant 4,368 Year 2000 2,879 195 138 614 420 122
2035, High 2,819 159 131 439 368 452
2035, Low 2,872 190 138 602 429 137
Kittitas 4,407 Year 2000 3,526 212 124 361 156 28
2035, High 3,404 231 120 287 212 153
2035, Low 3,502 211 126 342 183 43
Klickitat 3,132 Year 2000 2,694 92 45 183 99 19
2035, High 2,647 87 57 122 110 109
2035, Low 2,680 89 51 167 108 37
Walla 2,683 Year 2000 1,509 126 97 507 366 78
Walla
2035, High 1,479 108 77 351 341 327
2035, Low 1,501 125 99 467 388 103
Yakima 9,063 Year 2000 5,502 737 292 1,035 988 509
2035, High 5,146 781 381 759 750 1,246
2035, Low 5,406 757 324 929 951 696
Oregon Counties
Morrow 1,576 Year 2000 1,315 54 40 133 19 15
2035 1,303 35 32 116 59 31
Umatilla 5,219 Year 2000 3,707 241 152 581 378 160
2035 3,653 225 141 477 412 311
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3.5.1 Hanford End State Public Workshops

Facilitated public workshops were held in RichlaWéashington, to discuss end state issues related t
the 100 Area on June 23 and 24, 2004, the Ceratdd® on August 10 and 11, 2004, and the 300 Area
on May 19, 2005. Environmental Protection Agenashington Department of Ecology staff and
members of the Hanford Advisory Board actively abirated with DOE to prepare the format and topics
for discussion and jointly participated in and sogped the conduct of the workshops. Key members
from each of these organizations met weekly, moimtasivance of the workshops to help prepare for
success. In addition, DOE, regulatory agenciesHardford contractor staff gave briefings to educate
attendees on operational history of the Hanford &iid on the new DOE Office of Legacy Management.
The specific topics and questions for discussiensaown in Tables 3.3, 3.4, and 3.5.

Table 3.3 100 Area Workshop, June 23 and 24, 2004

Topics Questions for Discussion

100 Area Land-Use Activities A final regulatory d&@on must be made for the 100 Area cleanup.
Given the National Monument designation and the D&partment of
Energy Record of Decision on land use, what pastrolip activities do
you see for the 100 Areas?

Reactors Should the reactor blocks be moved t€#rgral Plateau? If so, now
or at the end of an interim storage period?

(B Reactor was considered separately because ibemyme a museum
and resulting need for public access is a possibili

River Pipelines, Groundwater Are the remedies completed at waste sites in tlheAt8a sufficient to
and Riparian Zone be considered final remedies?

Should the pipelines from the reactors into andeanike Columbia
River be removed or should they be left in place?

Groundwater in the 100 Area is expected to meelicgipe standards
by the end of the cleanup mission with the exceptibthe strontium-90
plume at 100 N. Is it acceptable to rely on radiive decay to
remediate this plume or are extensive efforts megluio perform further
treatment?

Following the briefings, the participants wereided into discussion groups. Each topic and the
related questions were discussed by each groughni@l and regulatory subject matter experts
representing each of the Tri-Parties also provid&armation to assist these discussions. Key Hahfo
Advisory Board members facilitated the discussiopugs. The comments and questions generated
during each group session were captured, and alidtadf common themes and, as appropriate, & draf
list of significant conflicting or opposing viewsane also developed. These draft lists were then
reviewed, modified after discussion, and agreduytall participants as a single group to captueertfain
feedback for the Tri-Parties in developing endestdbr the Hanford Site. However, all individual
guestions and comments gathered during these ssssiosubmitted shortly thereafter to expand or
clarify a point, have been retained by the Tri-learfor consideration.
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Table 3.4 Central Plateau Workshop, August 10 and 11, 2004

Topics

Questions for Discussion

Central Plateau Uses and
Activities (Exposure Scenario
Development)

Based on the possible post-cleanup land uses (piyrfecused on the
time frame of 50 years into the future and beyond)

- What range of activities could workers and/or aisitbe involved in
within the Core Zone?

- Outside the Core Zone?

- Should other alternative activities (beyond thosesistent with the
assumed land uses) be considered for comparisother purposes?

- Based on the desired land-use and exposure scgnatiat types of
institutional controls are appropriate, and oveattime frames?

Buried Waste and
Contaminated Soil

For solid and liquid waste sites end states, CER@dAlires that
decisions be made using nine criteria. In weighivese criteria:

- If waste is left in place under an engineered bgrihat factors
affecting public acceptance must the Tri-Partiessater?

- If waste must be removed for treatment and dispegat factors
affecting public acceptance must the Tri-Partiessater?

- What other options should be considered by thePariies and
when is it appropriate to consider them?

- How would these considerations change dependirigaation
inside or outside the Core Zone and could thessidas affect
how the Core Zone is defined?

- If data collection activities are purposely focuseddefining the
highest levels of contamination, how importantdsliional detailed
characterization information in making these decis? How does
this change for different end states or hazards?

Processing Facilities, Buildings
and Structures

,In order to develop some very specific tools angpectives to assist in
risk-balancing considerations associated with futisk assessments
and remedial/closure decisions:

- What end state do you envision for the varioussela®f facilities
(e.g., canyons, plutonium processing facilitiegilary facilities,
waste storage/treatment facilities) on the Cetftfaleau?

- How do you feel about leaving facilities in place ( fully
standing) versus demolishing them?

- Under what situations would you think it appropei& remove,
treat, and dispose of some or all of the wasteiw#hd/or under the
facility or is consolidation and isolation of wastéhin the facility
a viable option?

If a canyon facility is left in place or is partiademolished, can
additional waste be placed in it?

- How would the potentially high dose rates and hdg#m workers
encountered during cleanup activities affect thisgsions?

- If data collection activities are purposely focuseddefining the
highest levels of contamination, how importantdsliional detailed
characterization information in making these decis? How does
this change for different end states or hazards?

Hanford Site End State Vision
October 2005

3.35



DOE/RL-2005-57

Table 3.5 300 Area Workshop, May 19, 2005

Topics Questions for Discussion

300 Area Land-Use Activities Based on the possilst-cleanup land uses (primarily focused on the
time frame of 20 years into the future and beyond)

- What range of activities could the public, workexsd/or visitors be
involved in within the region now known as the (istrialized)
300 Area?

- Outside the industrialized 300 Area?

- Should other alternative activities (beyond thosesistent with the
assumed land uses) be considered for comparisother purposes?

- Based on the desired land-use and exposure scgnatiat types of
institutional controls are appropriate, and oveaitime frames?

Groundwater Remediation Are the alternatives we are considering for thaigdwater feasibility
Alternatives and Technologies| study appropriate?

Are you aware of any other potential groundwateht®logies which
should be considered?

Are there other considerations that should be exatl?

Groundwater Remedy SelectignGiven the possible types of surface uses and ttenpal groundwater
Considerations remediation alternatives, what considerations mortant for
groundwater remedy selection? (For example, whahiacceptable
period of time to achieve groundwater goals, ardeunvhat surface end
states would it make sense to continue with moadtaratural
attenuation or be necessary to pursue alterngpippaches?)

The agreed-to themes and conflicting or opposiaegys that were developed are discussed in this
section. All of the comments generated duringrtbekshops, as well as the materials used for
presentations during the workshops are postecedobtlowing website: www.hanford.gov/docs/rbes.
A summary of each of the workshops can also bedatithat site.

In addition to the public and stakeholder worksh)ydpOE recognized the importance of Tribal
Consultation in obtaining input to the end stagon development process. Shirley Olinger, Deputy
Manager for the Office of River Protection met widipresentatives of the affected Tribes in Aprid20
to initiate that process. Tribes were encourageqghtticipate in the workshops and representatves
technical staff from each of the Tribes participiteone or more of the workshops. To obtain aolait
Tribal input following the workshops, Shirley Oliegand several staff members met with each of the
federally recognized Tribes separately (the Contdd Tribes of the Umatilla Indian Reservatior, th
Nez Perce Tribe and the Yakama Nation) at the cgiah of the workshops to solicit end state
comments. To initiate the discussion, comments filoe workshop related to Tribal use and protection
of cultural resources were compiled and shared thighTribal representatives. The discussions &edd
summarized in Section 3.5.5.

3.5.2  Groundwater Baseline and End State Descriptions

Other than key facility surface source terms,pghmary pathway for Hanford contaminants to reach
the reasonably maximally exposed (RME) individuad $he environment for current, future, and end
state scenarios is through the groundwater pathwasg. locations where such exposure might occdr wil
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vary for current, future, and end state scenarRratection of Columbia River water quality anduratof
groundwater to beneficial use are the primary dhjes of groundwater remediation actions.

The current cleanup plans are reflected in themmpevater ROD for interim action (DOE 1999a) and
Hanford’s Groundwater Management Plan (DOE 20@8here current or planned in situ or ex situ treat-
ment has been shown to work effectively, the cunpéam and end state vision are essentially theesam
However, alternate concentration limits and poaftsompliance and technical impracticability waiwer
for ARARSs that may be needed during the remedigiemod will be identified following the CERCLA/
RCRA past practice regulatory cleanup approachdeourrent and end state vision scenarios, ground-
water use for consumption and irrigation will bstreeted through institutional controls for as |cag
necessary to maintain adequate protection. Whéesdelieved to be technically impracticable thiage
aquifer restoration to its highest beneficial us@a&ource of drinking water, plume control andrteéed
for further risk reduction is considered.

3521 Current Baseline End-State for Groundwater

Goals for Hanford groundwater cleanup have be@inatkin Hanford's Groundwater Management
Plan (DOE 2003) and include protection of the gobwater from further degradation, remediation of
existing groundwater plumes to reduce risk andregjroundwater resources, and monitoring the
groundwater conditions to support cleanup and mamagt decisions. Remediation of existing ground-
water plumes is performed to protect the ColumbieeiRand to meet specific interim goals such as to
stop further spreading of plumes in the Centrald@la, use currently available technologies to reduc
immediate risk to human health and the environméiie overall strategy is to restore the aquifétsto
highest beneficial use within a reasonable timmé&d# practicable.

There have been no final RODs written for Hanforaundwater cleanup. The Tri-Parties are using
interim remedial actions to protect human healtth thie environment from existing threat in the short
term, while final remedial solutions are being deped. There are five interim remedial action RODs
(ROD 1995, 19964, 1996b, 1997, 1999a).

Four of the interim action RODs (ROD 1995, 199897, 1999a) call for active remediation to
address hexavalent chromium that exceeds ambigat guaality criteria at 100-H, 100-D, and 100-K
Areas; strontium-90 that exceeds drinking watemddiads at 100-N Area; uranium and technetium-99 in
the southern half of 200 West Area; and carbomacatoride underlying the 200 West Area. In allséhe
sites, pump and treat is used as an active ren@tmtstem. In addition, an in situ geochemicatiba
is used for chromium treatment in the 100-D Ar&athe 100 and 300 Areas, a soil excavation/removal
technique was used to address source control/rdnvalvée in the 200 West Area, soil vapor extrantio
is continuing as a part of the source remediatiathé vadose zone. There is a ROD (ROD 1996b)
for natural attenuation and continued monitoringhef uranium plume at the 300 Area that is being
reassessed on the basis of effectiveness. ThArgd0uranium plume is not attenuating as envisioned
the ROD (ROD 1996b), and a focused feasibility gtuas been initiated to evaluate remedial
alternatives. The uranium plume was expectedtiémaate within 10 years from 1996. This has not
occurred. Recent geochemical investigations heae 1o a revised conceptual model that can betosed
better evaluate active remedial alternatives.
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The 100 and 300 Areas groundwater contaminantgsumll be assessed through CERCLA
5-year ROD review, the related CERCLA regulatorygasses, and a planned risk assessment covering
the River Corridor. Environmental risk from chramm, uranium, and strontium-90 plumes currently
reaching the Columbia River may drive cleanup asti@ther than attainment of drinking water
standards. The remedial actions addressing chronmuhe 100-H, 100-D, and 100-K Areas appear to
be successful in meeting their remedial actiongaat will be terminated in a reasonable time frame
The pump-and-treat system for strontium-90 at 1088k has failed in meeting remedial action goals.
The primary objective of the 100-N interim actient® reduce the flux of strontium-90 going to thver.
Evaluation of the past performance and the effeo@gs of the pump-and-treat system is currentlyggoi
on. As far as the reduction of mass of strontilimsSconcerned, natural decay is found to be more
effective than pump and treat. It is expected tiadtiral attenuation will restore the groundwater t
drinking water concentrations sooner than will pusngl treat. Other technologies are being evaluated
including geochemical sequestration and bioremextiatin summary, the current understanding and
performance of various remedial actions showsekegpt for the 100-N Area groundwater, the rest of
the 100 Area groundwater will be remediated toldnig water standards in a reasonable and acceptable
time frame.

Accelerated removal of irradiated lithium-aluminumaterials that are suspected to be the source of
tritium (from the few burial grounds where they atspected to be buried) will also decrease tlkeofis
further contamination of 300 Area groundwater.

Active remedial measures are underway for thearatbtrachloride plume underlying the
200 West Area and for a plume containing techne®@nand uranium in the 200-UP-01 Operable Unit
within the 200 West Area. The remedial actionscianbon tetrachloride in 200 West Area have removed
87 metric tons (96 tons) of the contaminant. Hasvefurther characterization is needed to desigremo
effective technologies. The pump-and-treat sygtartechnetium-99 and uranium in the 200-UP-01
Operable Unit may reach interim remedial actioreotiyes in the next several years. It is unlikéit
aquifer restoration can be fully achieved in th® ¥@est Area in the foreseeable future.

In addition to the interim action RODs, one punmg-areat system, located in the 200 East Area, was
terminated on the basis of a demonstration of mahimsk and technical impracticability. Two plunies
the 200 Area are candidates for technical imprabtiity waivers because there is currently no cost-
effective technology to remediate them; theselagdritium and iodine-129 plumes. The plumes will
attenuate to less than drinking water standartissithan 150 years. Tritium has a relatively tshor
half-life (12.5 years) and radioactive decay witeauate the concentrations. lodine-129 has a much
longer half-life and concentrations are expectedetdine through dispersion and diffusion.

The end state vision identifies proposed alteveatirom the baseline for Hanford cleanup
(see Chapter 5). These proposed alternativesoaexpected to result in additional contribution of
contaminants to the underlying groundwater in catregions that would degrade the aquifer. Thegefor
these actions should not affect groundwater cleateups. In February 2004, the Tri-Parties conclirre
on theHanford Site Groundwater Strategy: Protection, Monng and Remediatio(DOE 2004a). The
end state vision for groundwater is intended tedogsistent with this strategy.
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3.5.2.2 100 Area End State Workshop Feedback Related to Gumdwater

While those in attendance expressed strong pabtieptance for continued full implementation of all
approved interim remedial actions in the 100 Atkare was a fairly equal split of opinion on thedé¢o
continue to perform the interim remediation for g®ntium-90 plume in 100 N Area. Some felt it is
acceptable to devote the resources to other claathgrisk from strontium-90 contamination is land
if it is not practicable to cleanup by active measslescribed by DOE. For others, attenuationtsin
acceptable remedy and DOE should continue actoretdirn the water to pristine conditions by
developing and deploying an innovative technolgggraach. All expressed interest in more informatio
that an engineering evaluation might provide.

3.5.2.3  Central Plateau End State Workshop Feedback Relateth Groundwater

Participants agreed that protecting groundwatérsisand foremost consideration. The key
messages were as follows:

Remediate groundwater to highest beneficial useias reiterated that remedies must be protective
of groundwater and current contaminant plumesneguire some form of treatment, in or outside of
the Core Zone, to be restored for beneficial usggressive technology development should be done
to remediate contamination that could get intogtmindwater (particularly for technetium-99). In
some instances, nature may do the job, but inistitat controls must be established based on the
risks if the controls fail.

Address highest risks first.

Consider potential future influences on groundwatasture conditions that could alter current
assumptions about groundwater flow, including tbeeptial for nearby agriculture/irrigation or an
upgradient water reservoir (e.g., proposed BladkReservoir), should be considered.

3.5.2.4 300 Area End State Workshop Feedback Related to Gumdwater

The 300 Area End State Workshop focused on twstores related to groundwater. The first asked
participants to review the technologies currendinly considered and offer any suggestions for ehdit
technologies that should be considered. The segoestion asked the participants to identify comrsied
tions important for groundwater remedy selection.

Those in attendance identified a number of tealgies to be considered. They suggested
installation of a physical barrier (a grout curjaip gradient of the uranium contamination, or ansital
barrier that would change the chemistry of the wateving through the contaminated part of the aguif
that would reduce the mobility of uranium. Thegasuggested that Hanford look at the technologies
implemented at other DOE sites (such as Fernalddnérol uranium. One of the workshop participants
was involved in the groundwater remediation at Bletiand was able to brief the group on the technol-
ogies used at that site and indicated that thagetdogies had been considered for the 300 Area.
Another alternative discussed involved mobilizihg tiranium so that it could be readily removed
through a pump and treat system.
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Workshop participants identified a number of cdasations important to groundwater remedy
selection. They noted the need to think long tefithey believe the uses of the land in and arobad t
300 Area will change with time and cleanup needsltaw for a spectrum of potential future usesveai
uranium’s long half life and hazard as a metal aomhant as well as a radionuclide cleanup decisions
need to recognize this.

They asked DOE and the regulatory agencies tademthe effects of uranium on aquatic organisms
as well as human health and said that implemeitmneffective solution is more important than megtin
an accelerated cleanup schedule. Participantgtsgtidnderstanding the problem through adequate
characterization was important so that the solutimnd consider the distribution of the contaminiant
the environment as well as how future land usefimigpact the chemical form and mobility of the
material.

Additional detail on the workshop input can berfdwnline ahttp://www/hanford.gov/docs/rbes

3.5.2.5  Final Groundwater End State Based on Feedback froriVorkshops

Under the current implementation of the variousvaademedial actions, except for the N-Area
groundwater, the rest of the entire 100 Area gravater will be remediated to drinking water standard
in a reasonable, acceptable time frame. The purdgraat system at the 100-N Area for strontium-90,
which has a 30-year half-life, is not effectiveeducing the strontium-90 inventory or the oveflak of
strontium-90 reaching the river. The strontiumgdOundwater plume at 100-N Area will attenuate
through radioactive decay within approximately 38@rs. DOE is planning tests for assessing
alternative technologies designed to reduce thedfistrontium-90 to the river and reduce the
concentration of strontium-90 in groundwater atrikier. Under the end state vision, institutional
controls are expected to prevent the use of groatehin this area. While public and regulator
acceptance of protection afforded by institutiac@itrols as a long-term remedy is low, drinking evat
guality will be achieved by decay in about 250 gearhe plume concentrations do not negatively ohpa
river water quality, except that the drinking wadtandard can be assumed to be exceeded for the ver
small flow of contaminated groundwater at the pthat it enters the river. The end state visiartlie
strontium-90 plume is to sequester the near stwress of strontium-90 that could reach the Columbia
River and address the remainder through natuehadtion. Regulatory agencies and DOE are looking
at innovative technologies to address the ripazare contamination that is directly feeding theriv
Alternate technologies, in situ semi-permeableibaand phytoremediation are planned to be tested t
determine if they are effective for reducing thexfbf strontium-90 to the river. Preliminary evation
of the effectiveness of pump and treat of the $tmam90 plume inland to the riparian zone shows tha
pump and treat is not a viable alternative.

For the Central Plateau groundwater, the end sisitsn is the same as the baseline goals. These a
protection of the groundwater from further degramgtremediation of existing groundwater plumes to
reduce risk and restore groundwater resourcegteht beneficial use, and monitoring the groundwate
conditions to support cleanup and management desisiln general, DOE will strive to contain the
groundwater contamination from the 200 Areas inGkatral Plateau to the extent practicable.

For the 300 Area the end state vision for grourtdnia to re-evaluate the natural attenuation d&tis
for the uranium plume at the 300 Area and develpmpposed plan/focused feasibility study to detaemi
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if other more effective groundwater remedial aléeives are available to meet cleanup goals. Work t
meet the goals of no further degradation of growatdwabove drinking water standards and restore
groundwater to beneficial drinking water use wheacpcable. DOE’s ability to achieve drinking wate
standards will impact the type of activities thahde allowed on the land surface in the futurdinal
remedy for groundwater will be arrived at througk RI/FS process that is currently underway. DOE
will follow process outlined in state and federgulations to establish protective clean up gdals i
groundwater cannot be restored in a reasonableftamnmes.

3.5.3  River Corridor — Background, Baseline, and End Stag¢ Descriptions

The geographic area referred to as the River @mrgonsists of over 544 square kilometers
(210 square miles) of the Hanford Site adjacetii¢oColumbia River. The area includes a 0.4 kileme
(0.25 mile) strip of land along the entire lengttile Columbia River shore within the Hanford Shat
is included in the Hanford Reach National Monumerite River Corridor is divided into three majobsu
areas: (1) the 100 Areas, comprised of deactivaligdnium production reactors and support faesifi
(2) the 300 Area, comprised of former reactor fablication, research, and support facilities; é8jdthe
vacant land between the 100 and 300 Areas, extgiidim the Columbia River to the Central Plateau in
the middle of the Hanford Site.

3.5.3.1 100 Areas

The 100 Areas lie on the south bank of the Colanitiver and consist of six noncontiguous reactor
areas (100-B/C, 100-D, 100-F, 100-H, 100-K, and-ll08reas). Nine nuclear reactors (B, C, D, DR, F,
H, KE, KW, and N) are located in these areas. Tdreylarge, graphite moderated, plutonium produactio
reactors that used slightly enriched uranium maetdlel. The first eight reactors, which were con-
structed between 1943 and 1955, used Columbia Riatar in a single-pass process for cooling the
reactor core. There are 14 large pipelines ranigisize from 107 to 259 centimeters (42 to 102é®)
in diameter that extend into the river for reactooling water supply and discharge. The lengthgea
from 91 to 564 meters (300 to 1,850 feet), fortaltof nearly 4,267 meters (14,000 feet). The atien
is from 0.6 to 0.9 meter (2 to 3 feet) above totd.8 meters (8 to 10 feet) below the river bedat&V
that was not discharged back to the river was thdetio onshore liquid waste disposal sites, suatibs
or trenches, which contaminated the soil and graaer with CERCLA hazardous substances. The
N Reactor differed from the other eight reactorsaose it had the dual purpose of producing elégtric
as well as special nuclear material. The procgasing the heat produced by the reactor to gegerat
electricity required the reactor coolant to beiretdated rather than discharged after a single-paswas
the case for the other eight reactors. This raldtion process, however, caused much higher cencen
trations of radionuclides to accumulate in the t@acoolant system. Moreover, N Reactor operated o
a longer period of time than most of the othertaac Therefore, the soil receiving dischargesifthe
reactor has a much higher concentration of contantin

Soil contamination in the 100 Areas, in genegafgiated to the liquid waste (process water) diapo
sites, leaking pipelines, and burial grounds usetigpose of solid waste from each reactor, such as
contaminated and uncontaminated construction dabddrash. The 100 Areas contain a total of
550 waste sites of which 45 are burial grounds.o&pril 2005, 217 waste sites have been remediiate
including 7 burial grounds. The average depthusfab grounds is ~6.1 meters (~20 feet). Over
4.2 million metric tons (4.7 million U.S. tons; av&47,750 truckloads) have been excavated from the
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100 Area waste disposal sites and transported FER he estimated transportation risk, based on
statistical fatal accident rates per mile of trafeelthis campaign was 2xt0 No fatalities have occurred
as a result of the 100 and 300 Area cleanup campaddate; however, there has been one trandpartat
incident involving movement of material and equiptieom the 100 and 300 Areas.

In 1998, C Reactor was the first reactor placéadlimerim safe storage, or “cocooned,” pursuaat th
1993 environmental impact statemddécommissioning of Eight Surplus Production Reacttrthe
Hanford Site, Richland, Washingt¢s8 FR 4690) and the ROD (58 FR 48509; surplustoeanviron-
mental impact statement). The D, F, and DR Rese@ also now cocooned, and H Reactor interim safe
storage will be completed in 2005. Cocooning imeslfuel and equipment removal and demolition of
the facility down to the reactor biological shiedlls. The graphite core block is left in placehin the
shield walls. A new 75-year design life roof iefhinstalled to stabilize these facilities to allfmw
natural decay of the 5-year half-life cobalt-60\aation product within the graphite core, to redtice
worker radiation hazards before further removahny, of the core takes place. An inspection of
D Reactor after 5 years in interim safe storagevsidono problems with the integrity of the cocoon or
any deterioration of the core block. The N Reactwe has the highest inventory of radionuclidesragn
Hanford reactors. N Reactor’s radiological invepteas estimated to be almost 262,000 curies (about
96% cobalt-60 and 4% carbon-14) in 1985. If N Retawere to decay an additional 75 years from 2004,
it would have an inventory of just over 10,000 ear{carbon-14) (2079).

Estimates of worker exposure and cost were evaduatthe surplus reactor environmental impact
statement (58 FR 4690). Worker exposures wermatid to be 159 person rem for immediate one piece
removal, 28 person rem for deferred (75 year) oeegpremoval, and 509 person rem for deferred
dismantlement. Deferred dismantlement has higbsesidue to working inside the reactor block where
dose rates are higher than in the work area fop@we removal. Robotic advances would lessen the
dose for dismantlement.

The cost in 1990 dollars was estimated to be $@i#liyn for immediate one piece removal,
$235 million for deferred one piece removal, and¥8illion for deferred dismantlement. The time to
execute each alternative was estimated to be 215 per reactor for immediate or deferred one piece
removal and 6.5 years per reactor for deferred aliglament.

B Reactor is listed in the National Register aftdiic Places and the facility has been sufficientl
decommissioned so that safe, limited public acttessigh escorted tours is currently conducted. An
initiative to maintain this facility as a museunbising pursued. Resources are being provided for
maintenance and continued public access ratherctirashucting interim safe storage at this time.
Resources for establishing a museum are uncertain.

Reactor fuel from the final runs of N Reactor baen stored in the fuel storage basins in the
100-K Area. The material in the K Basins contaiBBdnillion curies of radioactivity, ~54.8 million
curies in fuel and 200,000 curies in the sludgdewand debris. Loadable fuel has been stabibzret
repackaged into a safe storage configuration abdirgy stored in the Canister Storage Building &ngi
final disposal at a geological repository. Approately 386 multi-purpose canister overpacks anedto
in the Canister Storage Building (plus 2 potert@itainers for any found fuel elements). Fuel reaho
was successfully completed in October 2004. Appnately 50 cubic meters (65.4 cubic yards) of
sludge remain in the fuel storage basins. Appratéty 1300 drums may be generated as a result of
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treating and packaging the sludge for disposal @PR\br in the 200 Area Core Zone in accordance with
waste acceptance criteria and CERCLA decision deosn

3.5.3.2 100 Area Current Baseline End State

RODs for interim actions (ROD 1996a, 1999a, 1939B)in place to excavate and remove
contaminated soil to ~4.6-meter (~15-foot) depttesehcontaminated reactor cooling water, and other
liquid waste were discharged to the solil in liewlwéct discharge to the Columbia River. The R@B®
require excavation to remove the contaminated otsmind soil from solid waste burial grounds ared th
removal of the reactor pipelines to the river. Theent Tri-Party Agreement milestone for compigti
cleanup required by the 100 Area RODs for intedmedial action is 2012.

Waste site and burial ground excavation may exteagber than 4.6 meters (15 feet), determined on a
site-specific performance assessment, for resichuyamination as a source removal action to prevent
further degradation of groundwater (4 mrem/yeankdng water standard). It also may be terminated
based on an analysis of technical feasibility. Beial action objectives for these activities arsigieed
so that hypothetical future site users do not ekeaeapproximate 3 x Tncreased cancer risk for a
rural resident (15 mrem/year for radionuclide camitation) for an unlimited surface use of the land.
Institutional controls are still required to preveiigging below 4.6 meters (15 feet). Remediatbn
waste sites is reducing risk from contaminatedssoim greater than 1 x £@o ~3 x 10" for radio-
nuclides and from greater than 1 x*16 ~1 x 1& for metals and organics based on protection of a
hypothetical rural resident farmer.

The exposure scenario consists of a resident fanine spends 80% of his life for 30 years on the
waste site (60% indoors, 20% outdoors, and 20%teffand eats plants, fish, milk, and meat raised o
the waste site. The farmer irrigates with 0.9 médeet) of water per year that can drive redidua
contamination toward the groundwater. For thessutaions, groundwater was considered only as a
clean future drinking water source to isolate tfieat of the individual waste site on the groundsvatnd
evaluate the non-degradation requirement. Thekataminants that contribute to this risk scenar@
cobalt-60, tritium, and silver-108. The scenapplaed did not consider the time period this scenar
would be applicable and did not apply any radia&ctlecay of these contaminants. The exposure
scenario was selected because it is inclusiverange of potential uses including tribal uses,aatonal
uses, and others. In these early decisions, itassismed that the environmental risk would be bednd
by the risk to human health. This assumption iedevaluated in the River Corridor ecological risk
assessments due to be completed by the end of 2007.

Current plans call for KE, KW, and N Reactors ¢opgbaced in interim safe storage before the end of
2012. Based on initiatives to preserve B Reacg@ museum, it has not been decided whether tmnoco
the core or leave the facility in place. The suspleactor environmental impact statement congidere
transporting the cocooned reactor graphite cotesrein a single piece as a block or in pieces afte
dismantling to the Central Plateau for permanenibuThe surplus reactor environmental impactesta
ment ROD (58 FR 48509) selected decommissioningpliy storage followed by one-piece removal, with
a commitment to reevaluate on an area-by-area bassdering the CERCLA RODs for the surrounding
waste sites. A single piece move would requireispéfting and transport mechanisms for the 7280
10,866-metric ton (8,000- to 12,000-ton) core b¥oakd building sufficient haul roads for the move.
Dismantling would present worker risks and posel@ase hazard from the remaining carbon-14 activity
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Pursuant to Tri-Party Agreement milestones, atuetan of final disposition of the reactor cores
must be submitted to EPA by DOE by September 30528nd a decision regarding removal of the
cocooned reactors made by July 2006.

All above-ground structures in the 100 Areas, pktlee cocooned reactors, will be demolished.
Contamination below structures will be remediatieailar to other waste sites in the 100 Area.
Uncontaminated structures are demolished and etexht@ 0.9 meter (3 feet) below grade.

Detailed ecological evaluations were not madetHerRODs for interim action. It was generally
assumed that the remedy, based on a qualitativ@ssessment for the protection of human healthjdvo
also be protective of the environment because aaruative exposure scenario was used. However, the
RODs (ROD 1996a, 1999c) for the remediation of ohiuon-contaminated groundwater are based on
exceedence of ambient water quality criteria (pide of biota) for hexavalent chromium in the
localized area where such plumes up well into ColanRiver gravel beds.

Final CERCLA RODs have not been written for 10@#s soil and groundwater cleanup. A baseline
risk assessment of the River Corridor has beeraied and will assess potential impact on humaitlnea
and the environment to support final RODs. Mudtipkposure scenarios are being developed and
evaluated in the River Corridor baseline risk assesnt. A reasonable tribal land-use scenarioalsth
be included to ensure the decision makers and [Miathons can compare cleanup levels and the ievel
protectiveness. The risk assessment will be apament and open CERCLA process and it will sesve a
the basis for final remedy decisions in the 100a&reActions under the RODs for interim action will
continue during the development of the final rerakdécisions.

The K Basin current end state specifies all fakeldge, debris, and water be removed from the
K Basins. The fuel has been stabilized and reggk#or interim storage in the Canister Storage
Building within the Central Plateau with final disgition at a geologic repository. The sludge bl
consolidated in the K West basin and interim stanetil treatment occurs at the 100 K Area. Sludge
treatment is scheduled to start in fiscal year 20Dated sludge will be stored at T Plant pending
disposal. Debris from the facility will be removeddring decommissioning of the basins and dispa$ed
in burial grounds on the Central Plateau or thrailghCentral Waste Complex. Water from the basins
would be treated and disposed of in the 200 Area.

3.5.3.3 100 Areas End State Workshop Feedback

In addition to groundwater in the 100 Area, disesabove in Section 3.5.1, the range of activities
for the 100 Area land uses, the reactor cores gradipes disposition, and cleanup of waste dispsises
were also discussed during the June 23 to 24, 2MMArea End States Public Workshop. Again, the
end state vision was not specifically discussetlthripublic and regulator input regarding endestat
issues and preferences is helpful in gauging thel l&f state and community acceptance for particula
aspects of the end state vision.

Reactor Cores (for all cores except B Reactoihe current interim safe storage approach was
acceptable to all so long as safety is assureriim safe storage performance should be evaluesied
the 5-year review process. The safety analysialdhoclude risks for incidents such as an impemtnf
an airplane, perhaps as an act of terrorism. @fiigipants believe a final disposition remedydquired,
but were split on whether the cores should be méwéelkde Central Plateau after decay or left in @lac
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While it may prove safe to leave them in placeeofactors, such as aesthetics, consolidation tmem
cost-effective institutional controls and possiiolierference with/by anticipated 100 Area uses draye
a decision to move. But, cores left in place miap @rovide a “reminder” of the Hanford Site legdoy
future generations and provide an institutionaltagnn and of itself.

Native American participants were comfortable vi#ghving cocooned cores in place for a while, but
strongly want them ultimately moved. All agreadéishould be allowed for further radioactive decay
before final disposition decision, but dispositeiould be done most preferably before DOE closes th
Hanford Site (e.g., 2035 — which still allows sifggant cobalt-60 decay). All cautioned against
presuming final disposition or technology now arghted to make and execute the decision in thedutur
DOE should make future removal possible and giveihg concerns, a trust fund may be required for
this assurance. Moving each reactor as an intackshould be avoided if possible because road
building and removal for a transporter that carigrar the task will impact the environment. Alsoet
potential for release of carbon-14 during the movdismantlement could complicate the decision.
Participants favored evaluating new technologies blecome available during periodic (e.g., 5-year)
reviews.

B Reactor There was very strong support for the histolycsifgnificant B Reactor to be preserved
for display as a museum if it can be maintained gafe configuration, which is assumed possible for
10 years with appropriate maintenance. The robfnsied replacement in 10 years. The reactor may
require use restrictions given possible other usése 100 Area and development of national monamen
plans. The B Reactor should be considered inthkiation for disposition of the other reactorheT
resources for establishing a museum still neectadsured, but the 2006 Tri-Party Agreement mifesto
to decide final core disposition could come befaraling is secured. There was no strong oppositon
a milestone extension for B Reactor while fundimgought.

100 Area Post-Cleanup ActivitiesFor the next 50 years, or as long as a fedetdyés controlling
the lands, activities will be consistent with tharford Reach National Monument designation and
conservation/preservation land uses. Near-terivitaes will include preservation of the last nadiv
shrub-steppe habitat in Columbia Basin and praiecti cultural and historical resources and use as
National Wildlife Refuge.

Recreational and tourism uses are expected todtng (motorized and non-motorized), fishing,
camping, hunting, swimming, hiking, and photography

Tribal Nations expect to use the area for tradéldishing, hunting, gathering, and sweathouses.
While traditional farming will more likely not occurestoration of plant species important to Native
Americans may be pursued.

There could also be Hanford Reach boat tours aRé&tor Museum tours with bus tours during
daylight hours, with a park area between Vernit@ds and B Reactor. A resident ranger and family i
the 100 Area is possible for the Hanford Reachawali Monument (but not near former waste sites).
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For post-cleanup long-term activities (after 50rggaa broader range of possible activities/expesis
envisioned. Beside the continuation of near-tectiviies, many other activities are seen to besfis
and perhaps reasonable:

Individual residences

Possible resurrection of the Hanford town site

Hotel with swimming pool near National Monument

Commercial activities (e.g., restaurant, souveminps

Agricultural uses (e.qg., fruit orchards, tree faffimswood pulp)
Industrial activities (e.g., gravel mining, manufaing)

Reinstated railroad access to 100 Areas

Wildfire protection and law enforcement personralging in 100 Areas
Oil and gas leasing

Reactor Pipelines in the Columbia RiveMany participants in the workshops strongly éxedid
that the pipelines are trash that should be remérezd the Columbia River, unless worker risk and
ecological damage during removal can be shown gidméficant. If the pipes are left in place, thayst
be stabilized to minimize physical hazard in thegléerm.

Disposal Sites and Burial GroundsAll remedy decisions need to provide a good gm&stion on the
science to support the decisjtime risk associated with the options and the erging incorporated in
solution. The Tri-Parties need to explain risksrircontaminants and risks associated with engingeri
options. Some concern with the strength of thersx® and the need to validate with monitoring was
expressed. Tribal members pointed out the neegdegrnment-to-government discussions on these
topics.

3.5.3.4  Final 100 Area End State Based on Feedback from Wkshops

Cleanup objectives for an end state vision woeldbased on adequate protection of human health
and environmental resources based on the CLUP (ID8QHa) identified conservation and preservation
land use and compliance with ARARs. The applicabiee of exposure scenarios to determine how
clean is clean for conservation and preservatitinities are envisioned to include the avid redat
alist, resident park ranger, and tribal fishermarttie next 50 years. Beyond 50 years unlimitedisis
anticipated.

The groundwater end state will be similar to tasddine (see Section 3.5.2). The groundwater
remediation goal is to return groundwater to ighleist beneficial use within a reasonable time frame
The strontium-90 plume is the only 100 Area grouatdrplume that will not be remediated during
cleanup. The end state vision for the strontiunpf@@ne is natural attenuation and monitoring for
meeting aquifer restoration goals while reducimgrgtum-90 concentrations at the river by instajlan
permeable reactive zone that sequesters the caraatin place. The plume will meet drinking water
standards in approximately 250 years. Alternaiahnologies are planned to be evaluated to meet th
goal of reducing the flux of strontium-90 to thel@ubia River.

Cocoon eight of nine reactors and leave in plaagtetay for up to 75 years. DOE will make a final
decision on whether to cut up and move reactorscir€entral Plateau after sufficient decay has
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occurred. The decision will be made prior to clganompletion. This delay will require a commitrhen
of future funds toward the final decision.

Keep the B Reactor in its current configuratiotildfonding is secured to support a museum. Should
the support not materialize, B Reactor will folltine path described for the other reactors. Cocwpof
B Reactor would be finished with the remainderha&f 100 Area cleanup completions and no later than
the end of the River Corridor Contract period.

The end state vision for 14 pipelines that extietalthe Columbia River is to leave them in plate,
risk levels are protective and ARARs are complieith @nd removal results in additional impact.
Stabilize the pipelines if required. This evalaatill be part of the final ROD (2008) via the CERA
process with removal and disposal if any sectiothefpipelines should wash up on shore. While smal
concentrations of radionuclides and metals, sucheasury and chromium, are in scale and sludge, the
are not in a form that is hazardous to fish thay erater the pipelines, nor do the contaminants pasek
to the public warranting remediation while the pipes remain in the river. There are a number of
hazardous conditions with potentially significadtzarse consequences associated with the pipeline
removal option. The receptors that appear to lbenpally at greatest risk are onsite workers (iyjand
exposure), salmon (river habitat disturbance), balgles (mating and nesting disturbance), andiaipar
and shrub-steppe biota (construction impact). uehssignificant measures would need to be undentak
during work performance to seek to prevent or ratéghese hazardous conditions wherever possible.

The end state vision for underground pipelinesvbeh the reactors and the liquid effluent disposal
facilities may remain in place in a stabilized citiod as determined by the final ROD.

The end state vision for the approximately 250vabground structures in the 100 Areas is the same
as the current baseline end state, to demoliskeraravate to 0.9 meter (3 feet) below grade.

The end state for the K Basins is also modifiednfthe baseline. The fuel has been stabilized and
repackaged for interim storage in the Canistergg@Building within the Central Plateau awaitinugfi
disposition at a geological repository. In additizvater from the basins will be treated and dispasf
in the 200 Areas. Fuel pieces make up approxim&td! cubic meters (0.5 cubic yards) of the 50 cubi
meters (65.4 cubic yards) of the sludge. The pieges will be removed with the sludge and dispaded
with the fuel. The sludge will not be stored ifPTaint but instead stabilized using in-containeid#o!
cation processes, similar to those used by comaleraclear power plants. Dispose the sludge atRVIP
or in a 200 Area Core Zone (if less than 100 nGrig)ccordance with waste acceptance criteria and
CERCLA decision documents. Grout remaining equiptnaed material in place and then cut up and
move to a disposal facility in the 200 Area. Tlasihs will then be cut into pieces and transpaideath
onsite disposal facility.

The end state vision for the land in the 100 Aisdkat it remains in federal control well beyahd
EM cleanup mission. The Hanford Reach National dMoent is currently being managed by the U.S.
Fish and Wildlife. A management plan is currenthder development by the U.S. Fish and Wildlife for
the next 15 years for the monument. The visiortferremainder of the 100 Area would be to fold the
land into the refuge system. DOE will maintainlggacy management responsibilities required by the
final remedy decisions including continued suragite and maintenance of the reactor cores and the
strontium-90 plume in 100-N Area and continued gobwater monitoring.
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3.5.35 300 Area

The 300 Area is located in the southeast portiaim®Hanford Site, along the west bank of the
Columbia River, 2.4 kilometers (1.5 miles) northttoé city of Richland. Some of the facilities ret
300 Area are still in use. Starting in 1943, tB8 Area was the location of uranium fuel fabricatio
facilities and provided fuel for reactors in thedl®rea. It also was the center for much of thefiiah
Site’s research and development activities. Raeslin the 300 Area include chemical processing
laboratories, test reactors, and numerous anddlapport structures. Later work included reseéoch
energy, waste management, biological, and envirotetheciences. Over the years, each contributed to
liquid and solid waste streams, contaminated bugjsli and unplanned releases to the environmerd. Th
300 Area contains a total of 165 waste sites ottwhi3 are burial grounds (includes 618-7, -10,-4A9.
Eight of these sites are outside of the 300 Ardastrial complex in remote locations. They are the
300 vitrification test site, 316-4 crib at 618-10rial ground, 600-47 dumping area north of 300 Area
600-63 a 300-N lysimeter facility, 600-259 a lysteresite, 618-7 drums of pyrophoric zircaloy chips,
618-13 contaminated soil mound, 618-10 transuremitaminated waste. Thirty-nine of the 165 waste
sites have been remediated of which 5 are burtalrgts. As of April 2005, over 643,000 metric tons
(709,000 U.S. tons; over 38,160 truckloads) haenlexcavated from the 300 Area and transported to
ERDF. The transportation risk of this campaign @#sx 10° fatalities. No fatalities have occurred as a
result of the 100 and 300 Area cleanup campaigdati& however there was one significant trans-
portation incident involving movement of materiadeequipment from the 100 and 300 Areas.

The primary source of groundwater contaminatidinds waste discharge to engineered facilities
such as trenches. The primary environmental corisarranium; a plume of uranium approximately one
mile long currently reaches the Columbia River.

3.5.3.6 300 Area Current Baseline End State

The land use for the 300 Area is industrial ret#d surface use. The 300 Area has one final ROD
(ROD 1996b). The remedial action objectives is RROD are based on the defdadlidel Toxics Control
ActCleanup RegulatioWWAC 173-340) industrial land-use scenario fol.s@lirect exposure,
inhalation, and ingestion are the primary pathwaysoncern. Direct exposure is based on an 8-hour-
per-day worker that is both indoors (4.6 metersfgEi] below grade) and outdoors. There is algo th
assumption that contamination from waste sitestaml grounds is at the surface. According to the
ROD (ROD 1996b), human health risk is being reddoethe industrial worker from greater thari*1t0
10° probability of additional cancer incidence for aistand organics and from <1 ~10" probability
of additional cancer incidence or 15 mrem per yearadionuclides based on EPA guidance on doge rat
to risk conversion.

Remedial actions at the 300-FF-1 Operable Unttridrmoved contaminated soil down to 4.6 meters
(15 feet) from 16 waste sites including the maiguit/process waste disposal sites, one burialrgtpu
and 3 small landfills are complete. To date, surfexposure rates meet unlimited surface use af man
site because whenever possible sites have beefilledclirst with excavated material that is belone
standard for industrial use (267 pCi/g uraniunihére was any). Backfilling is completed with cldiin
from a borrow site. Remedial actions at the 30e2RBperable Unit are underway to excavate solid
waste burial grounds and haul the contaminateceotsaind soil to the Environmental Restoration
Disposal Facility. As of April 2005, excavation @ waste sites including 5 burial grounds has been
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completed. Final RODs have not been written fereghtire 300 Area soil and groundwater cleanup. A
baseline risk assessment for the River Corridobleas started that will assess human health and the
environment to support final RODs.

Remedial actions will strive to prevent furthegosdation of groundwater through the leaching of
residual contaminants to the extent practicableu@dwater use will be restricted because of redidu
groundwater contamination. Contaminant dischatgéise Columbia River will be below levels
resulting in unacceptable risk to the environmerdroundwater control actions will be put in place.

Eight waste sites/burial grounds are outside ®f300 Area industrial complex in remote locations.
They are surrounded by undisturbed desert haditdtlay 2004, an explanation of significant differ-
ences (ESD) was issued for the 300-FF-2 ROD (ER# €004) documenting that these waste sites/
burial grounds will be cleaned up to unrestrictedace use standards for a residential non-farmer
scenario, even though the land use remains industrhis scenario is identical to current scergiiothe
100 Area RODs (ROD 1996a, 1999a, 1999b, 1999dydimy use of irrigation. Excavation of these
outlying waste sites/burial grounds is believetiém cost-effective way to shrink the contaminated
footprint along the River Corridor. The additiomalst to remediate the eight waste sites/burialmple
to meet the unrestricted surface use criteria bas lestimated to be $750,000 (or just over 1%)préy
imately $500,000 of the extra cost is attributabléhe 618-10 burial ground.

Relatively few facilities in the 300 Area have QERA decision documents associated with them.
However, ~150 buildings and structures need tebwwed to expose the 40 soil contamination areas
within the 300 Area industrial complex that needbéocleaned up pursuant to the ROD. About
220 facilities are slated to come down in the 308aA

3.5.3.7 300 Area End State Workshop Feedback

A broad range of activities are envisioned fordhea currently known as the industrialized 3008Are
and the surrounding region. The proximity to th@uthbia River and the City of Richland makes this
area attractive to many people for a broad rangese$. Current land-use plans identify this redoon
industrial reuse, but a study recently completethieyCity of Richland suggests that industry is not
interested in reoccupying this land. The City afiffand study did not involve input from the Tribal
Nations. Future land use identified during thekgbop included a number of industrial uses, as agll
recreational uses and a range of other ideas.tiught was expressed that an effort should be nwade
encourage industrial reuse to avoid continued dppaimdustrial development to currently undistudbe
land. Table 3.6 summarized the potential futuesudentified.

Workshop participants also identified a numbecaisiderations for future land-use decisions.
Proactive steps will need to be taken to succdgstihdustrialize the 300 Area. Work at otheesiin
the United States with contamination remainingstasvn that the new user’s liability must be capped
they are not taking the risk of being responsiblepireexisting contamination. Additional incensve
must also be provided to encourage the use ofqueblji contaminated land when lots of clean land is
available — tax reduction or other incentives.

Workshop participants identified the protectiorcoftural resources as an important consideration
during land-use decisions. A number of Native Awger burials were disturbed at the original site
identified for the Environmental Molecular Scient@doratory before the site was abandoned in fafor
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one farther south and away from the river. Worlsparticipants also indicated a preference for non
irrigated uses over irrigated uses to minimize ripdition of any uranium that remains in the vadosee
or groundwater.

Representatives of the Native Americans or treahnical staff indicated that the land should be
cleaned up so that Tribes to could safely exetbtise Treaty Rights and held in federal controtisat
they could continue to exercise those rights.

Reuse of the area will lead to better protectibany contamination that remains. People livind an
working in a region with remaining contaminatiordanstitutional controls will pay attention to tlees
controls which will lead to better protection. Arample given was the desecration of Civil Warleatt
fields that are not set aside and maintained.atsdllocations in the woods are much more oftetetbo
than those that are identified and maintained.

As with workshops for the other areas on the pigticipants expressed the concern that institatio
controls will fail. As a result, the consequenté¢he failure of institutional controls needs tolaler-
stood. If an obvious action needs to be takengtample a large hole dug, to violate the instiuzi
control and cause harm it will be much easier &v@nt than if minor actions result in exposuretti€ia
pants also indicated that development should restlpde further cleanup actions if monitoring idées
the need to do more or new technologies are desdltat could reduce the remaining contaminatidn.
complete listing of the notes taken at the worksteapbe found online attp://www/hanford.gov/docs/rbes

3.5.3.8  Final 300 Area End State Based on Feedback from Wkshops

Until final records of decision are produced, éxésting cleanup standards under the interim action
Record of Decision for the source operable unit @ghtinue to be utilized. Remediated sites wal b
backfilled to support unlimited surface use (irtiga and groundwater use may be restricted, based o
success of future groundwater cleanup activitidgre practicable. To date, this has been acconeglis
whenever possible by backfilling the excavated wages first with excavated material that is betbes
standard for industrial use (267 pCi/g uraniunihére was any) and finishing with clean fill from a
borrow site. DOE will continue this practice iretfuture where practicable.

The risk assessment for the River Corridor willcbenpleted to support final remedial decisionse Th
outcome of the River Corridor risk assessmentfitia¢ remedy for groundwater, the 5-year review of
land-use decisions, and the data gathered durengaHy stages of cleanup will be considered alwitiy
public input before final 300 Area site remedies identified.

3.5.4  Central Plateau — Background, Baseline, and End Sta Descriptions

The Central Plateau consists of ~194 square kiern¢~75 square miles) near the middle of the
Hanford Site. The plateau contains about 900 exiaadlities formerly used in the plutonium prodoat
process including five massive chemical procesfinijties (i.e., canyons) and Plutonium Finishing
Plant (PFP) as well as about 1,000 individual wakés including both buried solid waste and contam
inated soil.

The Central Plateau Core Zone of 64.7 square ktera (25 square miles) will be an industrial
exclusion zone land use for ongoing waste dispmsatations and infrastructure services, which are
needed for continued use to support the cleanugionis This collection of facilities, waste sites,
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canyons, and ongoing waste disposal operationzéad across the plateau. The rest of the Central
Plateau, ~129.5 square kilometers (~50 square ywésbe designated conservation/preservatiomnl lan
use with restricted surface use; the majority haldesignated as conservation use. The recepetisea
industrial nuclear workers, non-nuclear workersl anthorized visitors.
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Table 3.6 Potential Future Land Uses for the 300 Areatifled During the End State Workshop

Use Category Envisioned Uses

Industrial - Industrial business uses by DOE or Department dééixe, such as biological and
chemical research, high-tech engineering, and relsee how to get uranium out
of the environment.

- Agricultural uses (e.g., wineries)

- Passive Energy Generation

- Office Complex Development

- Energy Development

- Sustainable research and development for “greeefggrdevelopment.
- Redevelop the area with facilities for educaticunsed

- Redevelop with light industry — especially thosatttould make use of the
Treated Effluent Disposal Facility.

- Develop the area into a transportation hub becafide proximity to rail lines,
barge dock and major highways.

- The area could be used for future government nissio

Recreational - Retirement area (unconstrained uses similar teetidentified for the 100-Area
during the 100 Area End State Vision Workshop, sagh golf course, swimming
pools, walking path along the river)

- Recreation, especially along the River — bikingatigg, walking
- Entry to National Monument
Other - Any land with a river view should be unrestricté@¢ause of its high value).

- Leave the 300 Area as an open area with naturataggn — no irrigation will be
required resulting in less uranium being releasegroundwater, protect cultural
and historical resources

- The area could be developed for a variety of ukeghe Columbia Point area in
Richland

- One large marina (Excavating all the uranium comation and using the large
hole that remains as a marina)

- Bridge to Pasco

3541 Central Plateau Current Baseline End State

Most of the contaminant inventory from the Hanfprdduction era is stored or disposed in the
200 Areas within the Central Plateau. The 200 #wadao receive waste from cleanup operations ftam t
rest of the Hanford Site as well as offsite wasbenfother DOE sites as allowed by law. The entsta
for the Central Plateau, under current plans, sewdeed in the following paragraphs.

The200 Areas Remedial Investigation/Feasibility Studglementation PlagDOE 1999c) proposes
a standard dose of 15 mrem/year or a risk 8ftbQL0° for risk evaluations. Current baseline remedi-
ation goals for all waste sites incorporate a al@asiose rate standard of 15 mrem/year for inddistria
workers under an industrial-use scenario. Thismsed on an industrial scenario for all remediabas
inside the Central Plateau Core Zone. Outsid€thre Zone, land use is identified as conservation
(mining). The baseline remediation goals are baseithe risk range of 10to 10° under CERCLA using
an industrial scenario as a conservative estinmtthé conservation (mining) land use. Other scesa
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(residential, recreational, tribal) are also eveddao provide the DOE, regulatory agencies, Tribal
Nations, and stakeholders a comparison for evalgatitimate cleanup objectives.

The 200 Areas will continue to receive waste ftdanford cleanup activities and from offsite
sources. DOE has committed to the state of Watdnripat future radioactive low-level waste will be
disposed of in burial grounds equipped with lireadhate collection systems equivalent to RCRA
requirements. This is supported by some staketolulesed on the presumption that such systems
provide an increased environmental benefit at Hahfkiner/leachate systems are used to collect
precipitation and dust control water during activaste disposal operations. They have very sheigde
lives (~30 years) and are not relied on for possate performance, although they will collect lestehf
generated for some period. After waste operatease, containment of the waste site is controjed
the surface barrier. Liner/leachate systems areegpired in the commercial low-level burial groisn
licensed by the U.S. Nuclear Regulatory Commiskicated at Hanford. DOE estimates a need for up to
three more burial ground cells that will cost ~$#lion each for the liner and leachate system.

The five canyon facilities will be disposed in @awith a suitable surface barrier to prevent-nfil
tration of water and/or to prevent intrusion by famor ecological receptors. Existing contaminated
equipment from the canyon deck will be reducedZa and placed in the canyon process cells and
grouted. Additional wastes may be considered igpatal in the canyons, however, no specific waste
streams have been identified at this time. Thesupprt of the canyon building will then be demioéid
to approximately the level of the canyon deck. M¥fvom this partial demolition will be placed on
adjacent to the canyon deck and then filled withugto minimize voids. The partially demolished
building and debris will be covered with a surfaegrier. The PUREX tunnels will be filled with gro
and covered with a surface barrier.

The PFP had ~17 metric tons (18.7 tons) of bulikgulium-bearing material that has been stabilized
and repackaged into ~2,200 Specification 3013 amsting final disposition offsite and ~2,400 pipe
overpack containers stored at PFP and the Cenmatd\Complex awaiting shipment to WIPP. In addi-
tion, there is less than 0.1 metric ton (0.11 wilutonium hold-up that will be packaged as traagic
waste, for disposal at WIPP, or low-level waste disposal at an onsite disposal facility. PFP atier
200 Area ancillary facilities will be removed toogind level and disposed in an approved facility
(currently the Environmental Restoration Disposadiity or WIPP, as required). Potential sub-scefa
contaminants will be disposed in a manner condistéh waste site remedial alternatives discussed
below.

Approximately 15,000 cubic meters (19,619 cubidgaof suspect transuranic waste were placed in
retrievable storage trenches in four low-level @lugrounds starting in 1970. The waste is being
retrieved from the trenches and characterized tieraiéne if it is transuranic or low-level wastewd@
additional waste sites located outside the 200 #(648-10 and 618-11 burial grounds) contain
~10,000 cubic meters (~13,079 cubic yards) of stidpensuranic waste. The low-level fraction voidl
treated and disposed onsite as mixed low-levelevast permitted disposal facility, and the traasic
fraction will be shipped to WIPP. This could reguan estimated 3,000 shipments to WIPP. All
retrieval actions will be completed by 2018.
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The Central Plateau includes ~1,000 waste sitdgding 132 burial grounds/landfills/dumps.
Sixty-nine of these waste sites including 29 ldiglflumps are outside the Core Zone. There are
33 burial grounds inside the Core Zone.

No action is proposed for 17 of the 69 waste sitédside the Core Zone. Three of the waste sites
outside the Core Zone are landfills containingdsalaste or dangerous non-radioactive waste. Qmy o
soil waste site (the 200-B-57 crib) has been reatedj however, the CERCLA final ROD covering that
waste site has not been approved. This wastevageovered with the Hanford prototype surfaceiéarr
in 1994.

The cribs, trenches, ponds, and burial grounels waste sites, will be generally addressed byobne
four alternatives: (1) removed, treated, and dispgdo an approved disposal facility; (2) exissod
covers maintained under institutional controls aatural attenuation; (3) capped with a suitablésear
barrier; or (4) no action. Other actions may bedsel for site-specific remediations. Some casgs ma
call for a combination of remove, treatment angbagal of waste site contents followed by instadiaf
a surface barrier. Surface barriers will be desigio limit the infiltration of water and therebpw the
movement of contaminants currently in the vadoseznto the underlying groundwater. Barriers \wél
designed to reduce infiltration and prevent intwadby plants and animals so that the underlyingacon
ination is not dispersed. Smaller 200 Area waités snay be consolidated if cost efficiencies can b
gained and worker risk associated with moving tret@minated material is acceptable. Current basseli
cost estimates assume 32% of the waste sites Orhdégtares (1400 acres) will receive a suitabléasar
barrier, 40% of the waste sites will be removed disgosed, and 28% will be under natural attennatio
with appropriate monitoring or no action.

Disposition of over 643.7 kilometers (400 milegbaried pipelines in the Central Plateau has not
been resolved. However CERCLA-based work plan lopweent efforts are underway to delineate
remedial investigation needs and remedial altereavaluations in support of future remedial action
decision making. One possible remedial alternasihat limited sections may be removed, treaed,
disposed to ERDF, WIPP, or other approved dispfasdlties.

Institutional controls under federal control Wikt integral to appropriate remedies. Controls may
include restrictions to prevent intrusion or mochfions to the surface barrier, environmental nosimig,
and/or deed restrictions.

An extensive inventory of radionuclides exist$vim other forms that require disposition; the
German logs and the cesium and strontium caps@lesagreement between an agency of the Federal
Republic of Germany (FRG) and DOE resulted in tteglpction of 34 isotopic heat sources (“German
logs”) in the mid-1980s. Stainless steel canistene filled with radioactive borosilicate glasehe logs
contain a total of approximately 8.3 million curamsisting mainly of cesium-137 and strontium-{9,
also containing transuranic contamination. Orilijynidne logs were intended to be transported to
Germany for use in experimental programs associalidthe development of underground storage
facilities. Currently the German logs are managgdemote-handled transuranic waste (approximately
6 cubic meters) and are stored at the 2420-W dashge pad at the Central Waste Complex. They are
stored in casks that provide the needed shieldimgeet facility operational limits of 200 mrem/hFhe
storage pad has a roof but is not enclosed. Tliébavprocessed for certification for disposalVétPP
sometime after 2012 when plans show that the retmarnelled transuranic processing capability will
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become available. If at that time the German hmsot meet acceptance criteria for disposal atR\VIP
other alternatives will be evaluated.

Approximately 2,000 cesium and strontium capsstesed at Hanford contain ~130 million curies of
radioactivity, which amounts to ~37% of the totadlioactivity at the Hanford Site. Currently, the
capsules are stored under shielding water in alvashin the Central Plateau. DOE manages the
capsules as high-level mixed waste subject to agigul under RCRA. The previous planning assumption
was that the capsules would be transferred to tast$\Treatment Plant for vitrification and subsetue
disposal offsite. Because the present storagaguoation for the capsules presents challengesidiirg)
vulnerability to accidents, security threats, arghtannual surveillance and maintenance costs
(~%$5 million per year), DOE is considering placthg capsules in dry storage and believes they dmild
directly disposed at a national geologic repository

The main challenges for managing and disposirthetapsules are well described by the National
Research Council, Board of Radioactive Waste Mamagé, inimproving the Scientific Basis for
Managing DOE’s Excess Nuclear Materials and Sparti®ar Fuel(NRC 2003). The Board identified
the main challenges as intense radiation and thgvely large amount of heat that the capsuleslpce.
Dose rates range from 8,600 to 18,000 rem/houhfocesium-137 capsules and from 20 to 420 rem/hour
for the strontium-90 capsules. Compared to othelear materials in DOE’s inventory, cesium-137 and
strontium-90 have relatively short half-lives, 38ays and 29 years, respectively. Cesium and &tront
have limited mobility in the environment due to agigion on clays and other aluminosilicates. The
capsules are considered in good condition; how@&capsules have been overpacked, i.e., seaked in
larger stainless steel container.

In addition to the cesium and strontium capsutesisuranic waste and spent fuel from 100-N Area
will be packaged and disposed offsite in a selebigld-level waste or spent fuel geologic repository
(i.e. Yucca Mountain Nuclear Waste Repository oPRJ), for permanent disposal.

3.5.4.2 Central Plateau End State Workshop Feedback

The three discussion topics were each focusederaspect of cleanup and the recognition of the
risks posed by the waste likely to remain followiiganup to ensure remedies are protective. Howeve
there was a good deal of inter-relation betweeridpes. This inter-relatedness can be readilenled
in the feedback summaries presented here and fieatlity of the various themes and opinions doe
topic could, and in several cases did, easily ekterthe rest of the topics. This resulted infai®wing
overarching common themes, which appeared to hadespread participant support:

Remedial decision-making should include considenatif potential worker exposure. However,
maintaining worker safety was not viewed as a bata an aggressive cleanup. In other words,
potential worker exposures are not an ‘excuseéttuce cleanup efforts. Several participants noted
the skilled Hanford workforce that safely perfordangerous work on a daily basis. Moreover, the
principles of integrated safety management en$ate if a job cannot be performed safely, it witkn
be performed.

Institutional controls are unreliable and shouldubed only as a last resort. The bias in cleanup
decision-making should be for remedial actionrethedies are not feasible, engineered controls
should be pursued as a second priority with insbital controls utilized only as a last resort.
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Consistency in remedial decisions and treatmentaste is important. This issue arose during

discussions of transuranic waste. Of primary comegas DOE's policy distinguishing between

pre-1970 and post-1970 transuranic waste. Mankshap participants cited this as an artificial
designation that was inappropriate—particularlhaiy end state cleanup approach.

Tradeoff decisions rely heavily on site-specifitadaFor example, although Gable Pond is outside
the Core Zone, the risk posed by the pond doeappuar to warrant aggressive remedial action. On
the surface, this input appears to conflict withtipgants’ desire to limit the size of the Corengo

and ensure unrestricted use outside the Core Zdoeiever, the specifics of Gable Pond make this
a reasonable conclusion.

Site-specific decisions should consider holistipatts. The site needs to perform a cumulative
impact assessment to put site specific decisiotiseirontext of Hanford’s total impact.

Waste left in place requires long-term federal cament and attention. Waste left in place must be
monitored to ensure surface barriers or other exaged/institutional controls are performing as
designed. Further, monitoring plans should incliidgger points’ and action plans for remedial
actions in the event engineered controls fail.

High risk waste sites and facilities should be added first.

Bias for cleanup action. Increased cleanup

- increases potential future land-use option.

- decreases the likelihood additional cleanup wotklve required in the future.
- decreases DOE's obligations to restore injuredrabtasources.

- decreases reliance on institutional controls.

Feedback from each workshop topic is summarizéddriollowing paragraphs.

Land Uses and Exposure ScenarioSeveral key messages for future land uses argdities are
important in exposure scenario development foiGaetral Plateau.

The Core Zone

Active remediation and waste management shoulckpected for the next ~50 years. The Core
Zone will continue to accommodate continuing wastmagement activities such as US Ecology,
Inc. (through 2064), nuclear submarine reactor anpent disposal, other permitted disposal
facilities (e.g., Integrated Disposal Facility)nkawaste vitrification, and probably residual mastksr
from existing waste sites, facilities, and tankfariosures.

Remedies should be robust. Remedies, includimggian barriers and markers, should be
sufficiently robust to prevent intrusion by “rediicS future intruders in the event that institutain
controls fail. In addition, development of remedasnd development of institutional controls should
not be “decoupled” in time as they are today. Rdieseand institutional controls should be
integrated and mutually supportive.
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Shrink the Core Zone. DOE should consider shrigkive Core Zone perhaps into smaller
sub-zones that would release areas such as thédanwden the 200 East and 200 West Areas to less
restrictive uses. The Core Zone should be definjeithose areas with active waste management
functions.

Outside of the Core Zone

A buffer zone should be retained, but should shwitk time. A portion of the area outside of the
Core Zone should be used to establish a “buffee’ztivat restricts access in recognition of ongoing
Core Zone activities and to prevent exposure tagimg contamination within the buffer zone. It
is expected that this “buffer zone” will shrink abd eliminated over time. This buffer zone could
be compatible with “monitored natural attenuatioefhedies, if applied, at lower risk sites such as
Gable Mountain Pond.

Beyond a buffer zone, a broad range of uses sitailire 100 Areas should be considered. This
area may see “conservation/preservation” usesatieagimilar in nature to those under consideration
for the 100 Areas. Tribal use scenarios should laésconsidered and expected in the area outside of
the Core Zone.

Institutional Controls

Institutional controls will not last forever. Iitsttional controls can reasonably be expected to
remain intact for about 100 years beyond the pevfaattive waste management activities (perhaps
the next 50 years). Beyond that time, institutlaantrols would be much less reliable and a
broader range of potential uses should be consldere

Encourage compatible industrial uses to improvevifikility of institutional controls. One means to
strengthen the viability of long-term institutior@ntrols on the Central Plateau would be to
encourage compatible industrial uses that woulthbgvated to retain knowledge of the disposal
locations that remain. A variety of potential catiple uses was discussed including energy
production, environmental cleanup technology firoees requiring the remoteness of the Plateau
(e.g., low-light astronomy, bio-chemical reseastc,), continued waste management, and historical
preservation of Manhattan Project facilities.

Actively seek to preserve relevant information ndWe should seek ways to actively capture and
preserve current information to make it accessibleiture generations and users of the Central
Plateau. This step would include actively intewwigg retired workers.

Processing Facilities, Buildings, and Structureshe feedback for this topic was consistent imyna
respects to that for the land use and exposuregodnpic. Additional key messages for facilifies
buildings, and structures include the following:

Minimize the size of the Core Zond@he Core Zone should be used for consolidatingvsidie
contamination.
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Deal with the highest risk facilities first and badecisions regarding whether to leave or demolish
facilities on risk. “Robust” facilities (e.g., tlrmnyons) might be left in place if the contamioatis
contained to a similar degree as it would be ie@gineered waste disposal facility. It makesdlittl
sense to demolish facilities and move them to trBnmental Restoration Disposal Facility if
they can be made safe where they are.

Remove “less robust” facilities. For example, R&R high-risk facility and its construction makes
demolition relatively easy (use lessons learneohf283-S demolition) so get rid of the building and
the equipment inside it now.

Dispose of additional waste in the canyon facsiti€anyons could be as protective as, or even more
protective than, the Environmental Restoration Dgsph Facility. Waste acceptance criteria must
first be developed for any waste left inside oramed into a canyon building.

Compare current risks to workers to risks posddtire generations and the environment.
Consider worker radiation/chemical exposure, ingaishccidents, and maintenance activities for
specific remedial alternatives.

Develop a comprehensive remedial action work ptaritfe Central Plateauntegrate all
components in a logical, cost-effective, and pribteananner and includes life-cycle costs as well
as the pros and cons of remedial alternatives.

Take advantage of vast process knowledge of retic#iers. Conduct comprehensive interviews of
retired workers to capitalize on this informati@source. It could result in more economical and
more reliable characterization.

Develop monitoring systems for surface barriers mitdyation action plans to ensure barrier
performance and prepare for potential future prokle This is needed to address serious doubts
about the effectiveness and duration of institwtia@ontrols. (The unreliable nature of institutibn
controls was recognized as a general theme, kuastnot heavily discussed for this topic, probably
because the Core Zone concept assumes institutontbls will be a remedy component for quite
some time.)

Diverse opinions were also expressed about thexfirlg issues:

Surface barriers. Participants generally accejpteddea that surface barriers will work for canyon
facilities and are protective, but some felt thatace barriers are not necessary, and some &lt th
we would be better off without them. The reasamaibt capping included (1) the large facilities
would serve as a reminder of what has been lgftérarea, and (2) we would cause more environ-
mental damage digging up the huge volumes of bosmuvce materials needed for these surface
barriers.

Pipelines. Discussions included a request to use a consisogntal approach for all pipelines.
Some participants felt that pipelines should bselpassociated with the facilities they served, an
others felt that they should be considered separdtiees and not tied to any specific facilities.
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Worker safety. Some participants felt high-riskrikvehould be avoided by closing facilities in
place. Others felt that the Hanford workers hdneedxpertise to do the high-risk work and that we
should do it now while we have the funding andhistorical knowledge. There is a difference
between informed workers accepting risks todaywarichowing members of the public being
exposed to risks in the future. To some, movirgwhaste to reduce the footprint in the Core Zone
was a much greater concern than the concern oggratiential future human health, environmental,
and ecological risks/impacts from leaving wastesit@-and capping in-place.

Canyons.Some participants said to leave the canyon buimighout surface barriers to remind
people of the hazards. Others said to leave thgooes as is for 200 to 300 years so the beta and
gamma can decay, then go back and perform therénatdy, which may include surface barriers.
The benefits of waiting include reduced worker skl the possibility of better decontamination and
demolition technologies in the future.

Future weather pattern©ne participant felt that global climate changeynmarease precipitation,
which should be considered for remedial actions.

Buried Waste and Contaminated Soilhe key messages centered on protecting thexdveater as
a first and foremost consideration, which is alssalibed above in Section 3.5.2.

High risks waste sites should be addressed first.

Aggressive technology development is needddst address the contamination that could getéo th
groundwater (particularly the technetium-99).

Allow for “nature doing its job.” May not need teduce the footprint in certaoases
(Gable Mountain as an example of active and he&timgystem. Presents low risk if there is a
failure in institutional controls.

Maintain the appropriate institutional controlBuring a predetermined time period, need to
emphasize certainty of controls. To accomplish,theed good data and characterization. Also need
to consider human and ecological risk, and lookskioally.

3.5.4.3 Final Central Plateau End State Based on Feedbackdm Workshop

In addition to the views expressed in the encestairkshop, stakeholders, as articulatedhe
Future for Hanford: Uses and Cleanup — The FinapBrt of the Hanford Future Site Uses Working
Group (DOE 1992b) and consensus advice from the Hamdrdsory Board (ADVICE # 132;
http://www/hanford.gov/docs/rbes), have recogniloednany years that waste will remain in the
200 Areas post cleanup. This view is capturethénGLUP (DOE 1999a) by giving the Central Plateau
an industrial-exclusive land-use designation, ar.area suitable and desirable for treatmentagéprand
disposal of hazardous, dangerous, radioactive radivactive waste, and related activities. Adjacen
areas will be conservation areas, i.e., areasvesgdéor the management and protection of archecdbgi
cultural, ecological, and natural resources witeslde limited and managed mining within approriat
areas.
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Because the Central Plateau will remain an indstrea to be used exclusively for waste manage-
ment operations (nuclear and non-nuclear) for theskeeable future, CERCLA RODs for the 200 Area
will define cleanup and future exposure levelseabmpatible with an industrial-exclusive land use.
Cleanup will be designed so that workers undersiréal nuclear and non-nuclear worker scenariosire
acceptable exposure levels. A reasonable indusiqmosure scenario will be used that includesctlire
exposure to surface soil, exposure during limitecheation, inhalation, absorption, and ingestion of
contaminants. This scenario assumes no groundwseer\Waste sites containing contaminated salil wil
be remediated through the use of a surface banrierll be clean enough to not further degrade the
groundwater through leaching of residual contants & mrem/year drinking water standard) from
natural recharge, protect the environment, andeptdtuman health within the acceptable CERCLA risk
range for restricted surface use as allowed bystm exclusive land use.

Fluor Hanford, Inc. has developed a plan for alesaf the Central Plateau that adopts a regional or
“zone” approach to optimize and prioritize the dej of facilities, waste sites, and structuresctueve
closure. The end state vision is to continue dgraknt of and to finalize this approach for impleme
tation. The 200 Area will continue to receive vea@tadioactive and mixed) from Hanford cleanup
activities and from offsite sources. These maleuél continue to be disposed in trenches, and
resources will focus on measures to reduce intidinaat closed Hanford burial grounds. One alttivea
that was considered, but will not be pursued, irtonsider the commitment that was made to disalbse
future low-level radioactive waste in lined trenshgth leachate collection systems; DOE-EM-1 has
committed to the state of Washington that all fetswlid waste disposed at Hanford will be in lined
trenches. Liners will provide limited addition&@k benefit because waste for new cells must mastev
acceptance criteria that will minimize probabilitfyliquid generation. Long-term protection, inciugl
groundwater protection, can be adequately provijeslirface barriers. Putting waste in lined trexscis
not expected to result in significant risk reductéond increases costs for construction and operatm
estimated three more burial ground cells are neaditt Central Plateau Core Zone. RCRA
Subtitle C liners and leachate systems will co&.5$nillion for each cell. The end state visiongses
to focus resources on improving surface barrieteeatnany existing closed low-level waste burial
grounds at Hanford where minimal operational colenge been constructed.

Several options have been considered to dispoge afesium and strontium capsules. These options
include continued storage in the pools at the WBstmpsulation and Storage Facility, passive stitag
air at a new facility, overpacking and disposalhaf capsules at a geologic repository, and viaifon
into a glass or calcination into an oxide followsddisposal at a geologic repository.

DOE'’s current vision is to continue storage ofieesand strontium capsules in wet storage
in the Waste Encapsulation and Storage Facilithén200 Area in the near term (up to 5 years).
Onsite dry storage for up to 50 years in the CéRlieteau of the Hanford Site should be
considered as a potential cost effective risk-bageidn until the cesium capsules can be sent to
a geological repository and strontium capsulesbeadisposed of in the Central Plateau in
accordance with waste acceptance criteria and CRR{&cision documents. There are
regulatory issues and Ecology has serious conegthghis on-site disposal alternative. The
National Research Council (2003) states that:

“Intermediate or long-term storage on site hasatiantages of allowing monitoring and
surveillance, providing physical protection, savihg material as a potential resource,
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and maintaining the material in disposal-ready damdwhile avoiding interstate
transportation issues. Given their ~30-year ha#fd, the isotopes could decay
significantly during storage thus reducing theirdva and difficulty of eventual disposal.
Issues for long-term storage include the commitn@mbaintain the storage facility and
the capsule failure risk due to a lack of underditagnof the processes occurring in the
capsules. For dry storage, the capsules woulddwednusing robotics and stored in air
in a special facility designed to convectively exsicthe heat generated.”

The April 2004 draft end state document descranedpproach for the five canyon facilities to be
disposed in place with a suitable surface bardgrévent infiltration of water and/or to preventrusion
by human or ecological receptors. Additional wasty be disposed along with existing contaminated
material and equipment from the canyon deck ircdmg/on process cells, and/or on the canyon deck, an
then all voids filled with grout. The upper pafttioe canyon building would then be demolished to
approximately the level of the canyon deck. Defsam this partial demolition would be placed on or
adjacent to, the canyon deck and then filled withugto minimize voids. The partially demolished
building and debris would be covered with a surfaaeier. Grout in place the contaminated equigmen
in Plutonium-Uranium Extraction (PUREX) Plant tuisyand cover with a surface barrier.

However, for some canyons an alternative is tathiseanyon as an engineered disposal facility that
would not be demolished or capped. Waste insidda¢ility and waste from facilities associatedhwit
the canyon would be disposed of in the canyons @pjproach could reduce worker risks and potential
environmental harm because demolition would natdexled and surface barrier construction would not
be needed. This approach could be as protectiyierbaps more protective, than demolition and
capping. Facilities that are not robust canyoneliding portions of canyon facilities that are rutust)
would follow the demolition and engineered bargpproach.

The surface barrier for each partially demolishadyon will require considerable material for
construction. An estimated 460,000 cubic metedd @7 cubic yard®)f borrow source material will be
needed for the U Plant canyon. Other canyons m@wiire greater volumes so substantially more than
2.3 million cubic meters (3 million cubic yardsf)material or ~200,000 truck trips at 11.5 cubietens
(15 cubic yards) per truck will be needed to camtbarriers over all five canyons. Due to this
magnitude of material and the potential ecologitglact to the borrow source area and industriibris
an alternative to leave the canyon structure intétttout a surface barrier may be considered. Wiils
be carried as an alternative to the baseline pgrfdither trade-off studies and evaluation.

Ancillary facilities in the 200 Areas will be rewed to ground level and disposed under the surface
barrier of the nearest canyon facility. Potergig#b-surface contaminants will be disposed of coersis
with waste site remedial alternatives.

PFP and Plutonium Reclamation Facility will be ddished to slab-on-grade. Remove equipment,
debris and plutonium hold-up material from PFP disgposed at WIPP or onsite in accordance with
waste acceptance criteria and CERCLA decision deosn

More than 1,000 waste sites such as cribs, trenamel ponds, including 132 burial grounds,
landfills, and dumps will still be generally addsed by one of four baseline alternatives:

1. Capped with a suitable surface barrier
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N

Removed, treated, and disposed to an appraspdsal facility
Maintain existing soil covers under institui@bontrols and natural attenuation
4. No action

w

Other actions may be needed for site-specific itimmd, such as the presence of organic constsuent
Surface barriers will be designed to limit the lindition of water and thereby slow the movement of
contaminants currently in the vadose zone intaitigerlying groundwater. Barriers will be designed
reduce infiltration and prevent intrusion by plaatel animals so that the underlying contaminasamoit
dispersed. The CERCLA process will be used torgete which of the four options is most appropriate
for each waste sites. Consolidation of smaller 2@(a waste sites will be considered to optimize
placement and minimize the number of surface harifeost efficiencies can be gained.

One of the reasons for pursuing this approachaisworker risks associated with the remove, treat,
and dispose activities are greater than those iassdavith surface barriers. The risks to the workre
greater based on the multiple stages of operatioemove, treat, and dispose remediation activitigse
potential for both common industrial accidents andidents associated with exposure to radiological
contamination are increased. There is also argbsassociated with implementing the remove, treat
and dispose alternative, which is the cost of gtotg the workers from potential exposure duringoas
stages of operation.

Approximately 15,000 cubic meters (19,619 cubidgaof suspect transuranic waste that was placed
in four burial grounds after 1970 remain in pladthva surface barrier. The baseline assumes rdmova
and offsite disposition of the transuranic wastegonent (~1,000 shipments to WIPP) and treatmesht an
on or off site disposal of any low-level waste cament resulting from removal activities. The catre
cost estimate to complete waste retrieval in bgialnds 218-E-12B and 218-W-3A is about
$355 million. Estimated treatment costs for tha-transuranic waste retrieved from the low-leveiidlu
grounds are about $340 million and for thermakating 600 cubic meters (784 cubic yaafanixed
low-level waste about $36 million. Under the etatesvision, retrievably stored suspect TRU waste w
be retrieved treated, and the TRU portion shippati¢ Waste Isolation Pilot Plant (WIPP). The low-
level portion of the retrieved waste will be treshtend disposed of on-site. Wastes containing tiramsc
materials buried pre-1970 will be managed per CER@é&cisions.

Disposition the miles of buried pipelines in placdéhe Central Plateau using the Resource
Conservation and Recovery Act (RCRA) and CERCLAcpsses, by remove-treat-dispose, or stabilize in
place.

Institutional controls under federal control Wik an integral component for appropriate remedies.
Controls may include restrictions to prevent inimasor modifications to the surface barrier environ
mental monitoring and/or deed restrictions.

Future 200 Area waste management and disposadtapes will be designed, in concert with non-
degradation policies, to minimize the contaminatibnderlying groundwater to the extent practieabl
Current and future groundwater remediation willieon contaminant plumes that are currently
contained within the Central Plateau but have ttergial to migrate outside the plateau. CERCLA
processes under the Tri-Party Agreement will bel tisgeach final RODs for the 200 Area groundwater
plumes. It is expected that remediation effortthia region will focus on carbon tetrachlorideanium,
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and technetium-99. It is also expected that nbadtenuation processes will be used to address the
tritium, iodine-129, and nitrate plumes that haugrated from the 200 East Area.

3.5.4.4 Tank Farms

Tank Farm Background DOE and its predecessor agencies, dating batletblanhattan Project,
created a variety of radioactive and chemical wastby-products of producing fissile materials for
defense purposes. Today, ~2E+008 liters (>53aniljjallons) of liquid, sludge, and saltcake waste
containing ~200 million curies of radioactive madeare stored in 149 single-shell tanks and 28
double-shell tanks. Those tanks are distributedrmyri8 tank farms within the 200 East and 200 West
Areas on the Central Plateau. DOE-ORP was createxecute cleanup of the Hanford tank farms. Its
responsibilities include retrieving wastes from taeks in accordance with the Tri-Party Agreement
(Ecology et al. 1989), treating and disposing tlaeste to authorized disposal locations, executirgetad
remediation actions when necessary if soil andioillary equipment contamination levels so warrant,
and closing the tank farms in a manner that witt@ct human health and the environment for extrgmel
long times (hundreds or thousands of years) ireduture.

DOE-ORP’s cleanup approach integrates its comnmtsnender the Tri-Party Agreement with its
responsibilities under thistomic Energy Act of 195#heNational Environmental Policy AGNEPA),
and applicable DOE Orders and environmental reigmathat flow from those acts. While the Tri-Rart
Agreement cleanup and closure requirements artéveiaprescriptive, the Tri-Party Agreement and th
regulations it encompasses do include moderatdsle¥dlexibility to deploy risk-based solutionsrfo
cleanup and closure actions. Examples include AgigeH to the Tri-Party Agreement (Ecology et al.
1989), which provides for alternative retrievaldéyvif the 99% goal cannot be reasonably attained.
Under Appendix H, a balance can be struck betwaeg-ierm risk, risk to workers, technical practical
ity, and cost to arrive at alternate levels. Santyl, while Tri-Party Agreement’'s RCRA roots temd t
focus on achieving clean closures, provisions éRest can lead to landfill closures based on simila
tradeoffs considered under Appendix H. The rdsuhat while some cleanup actions will be taken to
meet prescriptive objectives, exercising the fldities within Tri-Party Agreement will result inrptec-
tive conditions existing at the completion of cleprand closure with risk analyses being a factor in
determining the final end states. The tank farch &ates are within the final closure of the HadBite
and groundwater protection that are regulated utide€ERCLA using risk-based principles.

Tank Farm End State Vision The end state envisioned by DOE-ORP for the fanks is that the
bulk of the radionuclides will be disposed of disas high-level waste, and the bulk of the comated
chemical waste equipment (e.g., pumps, piping,tanks) will be disposed of onsite in a protective
manner that complies with Tri-Party Agreement apprapriate laws, regulations, and DOE Orders. This
end state is the current baseline and requires lediop of the tank closure environmental impactesta
ment. The baseline is premised on the expect#tamrRCRA landfill closure will be adopted follovgn
tank waste retrieval to levels specified by theHarty Agreement. By this method, residuals and
ancillary equipment would be stabilized in pladeplementation of this path requires a ROD from the
environmental impact statement that specifies idrdibsure as the path forward. Further details
regarding the end state are as follows:
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1. Waste will be retrieved at, near, or beyondgbals established by Tri-Party Agreement barring
currently unforeseen obstacles. This should resu®9% of the waste volume being retrieved and
treated.

2. High-level waste, containing >90% of the cutrtetal tank radioactive material inventory, wié b
vitrified and disposed of at the national high-llewaste and spent nuclear fuel repository.

3. Transuranic waste retrieved from the tanks beltreated, packaged, and characterized in a manne
that should enable disposal offsite at the WIPRsuweganic geologic repository.

4. Low-activity waste and secondary low-level ntixeaste will be treated and put into stabilizedrfer
that enable disposal onsite within the Centralgdlatin DOE-authorized and Ecology-permitted
(RCRA) mixed waste disposal facilities.

5. Residual materials that cannot be removed tharanks will be stabilized with grout formulatgon
and/or other materials engineered to isolate anthgoany radioactive and hazardous constituents
associated with the residuals. The tank void spaléde back-filled with natural and/or engineered
materials selected to both contribute to the defémslepth containment and isolation of the waste
and to stabilize the tank against structural fail@.g., dome collapse.

6. Above grade structures within the tank farmi$ lvé decommissioned and brought to grade level.
Contaminated rubble and other materials will b@algd of in RCRA and/or CERCLA compliant
facilities. Ancillary equipment, pits, and pipimgll have any liquid removed to the extent it is
possible and be backfilled to fill major void spagior to final closure (pending the single-shatik
closure plan and single-shell closure environmeniphct statement).

7. Engineered barriers will be placed over thé fanms to divert precipitation from contactingitksl
waste in the tanks, ancillary equipment, and sdilmn underlying the tank farms. The surface
barriers will also provide protection against ptamtnimals, and certain forms of possible human
intrusion, e.g., shallow excavations.

8. Tanks and tank farms will be landfill closedianthe Tri-Party Agreement, which integrates the
RCRA and CERCLA processes and provides for end stadlyses. Active and passive institutional
controls (guards; fences; permanent surface aneddelnl markers; government held land, water, and
mineral rights; extensive public records delinegtime location and content of the closed tank farms
will be used to reduce the risk of inadvertentuston, e.g., major excavation or drilling to obtain
groundwater for irrigation or potable purposes. niflaring systems will be put into place and main-
tained for an indefinite period of time in the frayhundreds of years) to measure parameters that
affect contaminant transport and determine whethgrwaste migration may be occurring. Specific
approaches will be determined nearer the time viinahclosure of the Hanford Site occurs using
appropriate information/technology available at tirae.

3.5.5  Summary of Tribal Discussions

As mentioned in Section 3.5.1 DOE recognize thgoirtance of Tribal Consultation in obtaining
input to the end state vision development proc@ss following is a summary of the discussions
between DOE and Tribal representatives followirgfthal End State Workshop in June 2005
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3.55.1 Confederated Tribes of the Umatilla Indian Reservabn

The CTUIR provided a detailed written responsB@E'’s request for clarification on their endstate
vision for Hanford as a whole and for individuatas. The memo can be found in it's entirety onetin
states web page (http://www/hanford.gov/docs/rb@$)e portions of the memo that responded to the
topics discussed at the end state workshops drelett here.

Each of the areas of the Hanford Site discussé#usrdocument is very important to the CTUIR for
natural resource and cultural reasons. The Cdpkasau, river, River Corridor, and adjacent laaids
locations included in the Treaty as locations whkeeCTUIR have reserved rights of access and use.
Additionally, the CTUIR have natural resource tegstesponsibilities pertaining to the Hanford Sithe
CTUIR land use for all locations at Hanford is #ane year-round lifestyle, with fishing,
hunting/livestock, gathering/gardening, pasturanyg participating in sweatlodge ceremonies that is
described in the CTUIR exposure scenario (Harristdarper 2004). The CTUIR scenario should be
used to evaluate risk and set cumulative (multialy, multi-media, and multi-contaminant) health-
based remedial goals. If the risks are reducedteptable levels as confirmed by the use of this
scenario, there will be no further lost or resattuse.

The CTUIR emphasized that all cleanup decisioowfan natural resource trustee obligations.

100 Area Summary Statement.he CTUIR consider the 100 Area and the River @orrto be part of

the same unit. The CTUIR also consider groundwaatersoil sites to be linked, and believe that aod
groundwater cannot be closed independently evédaorifjractical reasons, they have been designated a
separate operable units and are on separate sekedul

It makes sense to allow the entombed the reaotesdo remain where they are for several decades
in order that radioactive decay can occur and rsaksequent removal less risky and less ecological
damaging. The CTUIR are concerned about the asseiat future funding and have suggested that a
bond be posted to ensure that future removal wilio

The CTUIR prefer that the reactor outfall pipefire removed from the bed of the Columbia River if
the environmental damage is not too great, butahaiptions should be explored for removal (sush a
during a time when the river is lowered by the dgparations) before simply deciding to leave them in
place.

The N-Area groundwater plume must be addresséé. CITUIR exposure scenario includes access
and use of groundwater.

The 100 Area should be transferred to another&adgency, and the preferred agencies to the
CTUIR are the Bureau of Indian Affairs and the UF8h and Wildlife Service jointly.

200 Area Summary Statement.he 200 Area and Central Plateau are very impottatite CTUIR for
natural resource and cultural reasons. The CTulistate vision and land use in the Central Plateau,
including the Core Zone, is full traditional uséhe CTUIR never agreed to a permanent disposal and
sacrifice zone in this area, despite the CLUP.

The best closure of the U-Plant (the first cangaitding) is clearly full removal, which is one tfe
cheapest in short-term project costs, is by facctteapest in terms of lifecycle costs (monitorimgyrier
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replacement), allows adjacent waste to be excayvsteast permanent, uses by far the least amdunt o
clean fill (with its associated natural resourgeny and associated costs), and protects the tebds
public the most.

The tanks should not be filled with grout. Weoagly support full removal so that the tanks and
associated soil contamination can be removecdhelf tannot be removed in the short term, then DOE
should not take irreversible interim actions susliiling the tanks with grout. We strongly oppdke
reclassification of residual high level waste as &xctivity waste, which would result in leaving hitgvel
waste in near-surface disposal or storage siteishvigh prohibited by law.

Contamination from tank leaks has clearly readredndwater and is moving toward the Columbia
River. We may have only decades until it beginaftect the last salmon spawning area in the mamst
Columbia River. The contamination that is in tlaelese zone should be excavated to a depth that need
to be negotiated. If residual soil uranium islfaimmobile for the present, this makes it easier t
excavate; and immobility is not a valid reasonei@vk it in place, but fortuitously aids in removal.
Associated pipes, trenches, cribs, ditches, etettines and other waste should be removed.

300 Area Summary Statement.he 300 Area should remain under federal contrefgpably jointly
BIA and USFWS.

In the 300 Area, there may be uncontaminated imgifdthat could be reused. This is to be
encouraged, as long as there is not soil contammbeneath them, and as long as no irrigation or
landscaping is added, since this could mobilizeuttamium in the soil.

The uranium in the soil and groundwater need®taduressed. If a remedy such as soil flushing is
proposed, it must be accompanied by catch-systeneh @s a freeze barrier) so that the uranium cloies
simply get flushed into the river.

3.55.2 Nez Perce Tribe

Discussions with the Nez Perce Tribal staff begdh a review of information gathered at the
workshop on the 300 Area held on May 19, 2005. Sth# pointed out that no water quality criteridsge
for uranium that can be used to assess whethex dietbeing protected by the cleanup achieved. The
Nez Perce would like to see additional work donilémtify the concentration at which uranium is
harmful to aquatic and riparian species so thaematality criteria can be established for urangimilar
to the criteria that have been established forroium in the 100 Areas.

There is a concern that moving the 300 Area fredefal ownership to private ownership and
development will exclude the Tribes from havingesxto the area for their uses and will put cultanal
archaeological resources at risk. They would fikeee the area remediated to allow unrestrictefed i
use, vegetated in native vegetation and protectedeserve the ecological, cultural and archaecébgi
resources.

The cleanup of waste sites in the 300 Area isgodome independently of the cleanup of the uranium
contamination in groundwater. The Nez Perce techsitaff commented that the cleanup of these two
problems should be done in a more integrated fashio
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There has been discussion of turning the 300 Avea to local county or city governments following
cleanup such as was done with the 1100 Area. Tibe &isked that consideration be given to transigrr
this land to the Tribes once cleanup is completed.

During the workshop on the 200 Areas there wasiderable discussion on the canyon facilities
such as U Plant. An alternative that had a |Ietupiport during the workshop was to take the bugslin
down and cover them in place. The Nez Perce agviéhdhat approach for the U Plant pilot; however
as DOE looks at other canyons (e.g. PUREX Plantlaa@UREX tunnels) will need to consider each
one individually with the aim of keeping the contaated footprint left in the Central Plateau as lfam
is reasonable and feasible. They support movingayy sites including buildings to ERDF as posssale
that more of the Central Plateau is available dture use.

In a discussion of the disposition of the reablocks in the 100 Areas, Tribal staff said it is
acceptable to leave them in place for 75 yeardwaadioactive decay to reduce the risk to woskand
the environment before they are moved to the Celatadeau. They also indicated that it would be
preferable to cut the blocks up prior to removadkgsen the environmental impact of transportirgritio
the Central Plateau for burial.

The Nez Perce are concerned about not just themamants remaining at the end of cleanup but the
appearance of the land. Large surface barriereacmbned buildings that remain in the future will
disrupt the appearance of the landscape — whiah important aspect of the Hanford Site from auzalt
point of view

Many of the discussions about cleanup optionsaaifétd include extensive discussions about the
cost of cleanup. The United States spent a gesdtal money on the plutonium production missicat th
created the waste sites and should spend wh&ei ta restore the site so that Tribal uses casatsdy
carried out at the site. The staff also mentiaied their ultimate goal is to see the Hanford fioiott
entirely removed but they recognize that the tetdgyois not yet available to protect the environtnem
the workers. They asked that DOE recognize tletreip does not end with the EM mission, but that as
new technologies become available in the futurétiad@dl cleanup should occur.

In reflecting on the workshop discussion on remguthe pipelines from the river the Nez Perce staff
are concerned that removing the pipelines willghirsediment in the river that will move downstream
into important salmon spawning beds and may disalphon spawning for years. Disrupting spawning
for several years may result in decimating the fadfmn in the Hanford Reach forever and that wdaéd
unacceptable.

3,553 Yakama Nation

The Yakama Nation provided a written response®@&3 request for clarification on their endstate
vision for Hanford. The memo can be found in &fgirety on the end states web page
(http://www/hanford.gov/docs/rbes). The represerga of the Yakama Nation strongly made the point
that the final end state alternatives proposedif®mHanford Site end state must comply with thegeof
the Treaty of 1855 between the Yakama Nation aedUthited States. The Yakama Nation has agreed to
cooperate with and assist DOE in achieving an &até svhich complies with the treaty.
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Tribal representatives pointed out that Yakamadalnmembers are documented to be the highest risk
population affected by Hanford contaminants. Tigeytified two reports to be referenced in endestat
analysis as documentation of significant exposateyays and risk factors for Yakama Nation Tribal
members:

Columbia River Basin Fish Contaminant Survey, 12988, United States Environmental
Protection Agency, Office of Environmental AssesstnEPA 910/R-02-006, July 2002

A Risk-Based Screening Analysis for Radionucligdethe Columbia River from Past Activities at
the U.S. Department of Energy Nuclear Weaponsisittanford, Washington, Department of Health
and Human Services, Centers for Disease ControPagxkntion, RAC Report No. 3-CDC - Task
Order 7 — Final, John E. Till, November, 2002.

The ensuing discussion pointed out that the caniams contributing to the risk identified in the
EPA study are heavy metal and organic contaminafte study does not identify Hanford as a
significant contributor of these contaminants. sT$tudy also indicates that the potential canc&sri
from consuming fish collected from the Hanford Redae to radionuclide content were similar to cance
risks from consuming fish collected from the upfeake River outside of the region influenced by
Hanford. However, the EPA study included only texdi measurements of a few radionuclides in
Columbia River fish. The Yakama Nation supportemgrehensive analysis of radionuclides in
Columbia River sediments from Hanford operations.

Tribal representatives also stated that a defneifid state requires a credible Yakama Tribal risk
scenario. To date, no risk scenario which canppdied to Yakima Nation Tribal members has been
developed. Development of such a scenario is @lmundertaking, as evidenced by the risk studies
cited, each of which were multi-million dollar, nityear efforts conducted by specialists in the
appropriate disciplines.

The Yakama Nation proposes a cooperative appnodblDOE to arrive at the Hanford end states
which complies with Treaty rights and protects @fimembers at risk levels no greater than those
established for other populations (1 x*16 1 x 1¢° lifetime risk).

The discussion also touched on removing the reatoharge pipelines from the river. The Yakama
are concerned that removing the pipelines will iotE@lmon spawning and other aspects of the ecology
of the river. As such they would like to understaine risks associated with leaving the pipelimeglace
and unless they are significant they would likeee them left in place to reduce disturbance ofittes
ecosystem. They also agreed that the reactord stay in place to allow for decay of radionuclidest
remain in the cores. At some point though, thegdrte be removed from the River Corridor for disgos

In the end the Yakamas reiterated that if DOE metize Tribes treaty rights and applies a
meaningful risk scenario for the Yakama lifestyleyt will support the DOE end states.
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