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3.0 Site-Specific End State Description

The goal of cleanup of the Hanford Site is to protect human health and the environment from
hazardous substances that will remain after cleanup for the reasonably anticipated future land uses of the
site. This chapter describes DOE’s end state vision for the Hanford Site based on consideration of the
land uses selected in the CLUP (DOE 1999a) and record of decision (ROD) (64 FR 61615) in order to
define a set of actions that will meet this cleanup goal. Thus, the end state vision describes what DOE
believes is a protective and regulatory-compliant outcome of the final remedial decisions for cleanup of
the Hanford Site. See Section 3.2.3 for a discussion of the current land uses and anticipated future land
use.

This end state vision has been modified in response to feedback from stakeholders and regulatory
agencies received during the development of the final document. Public and regulator input was solicited
through issuance of an April 2004 Draft Hanford Site Risk-Based End State Vision document that was
made publicly available and through several briefings regarding the April 2004 Draft. In addition, this
final document has benefited from feedback received from three Hanford End State Workshops, held in
June and August 2004 and May 2005 (see http://www/hanford.gov/docs/rbes). The workshops were held
as part of the end state initiative of the Tri-Parties IAMIT. The purpose of this initiative is to develop a
clear picture of the Hanford Site when cleanup is complete. These end state workshops did not assume or
limit possible future uses of the Hanford Site to the CLUP (DOE 1999a) land uses, so they were not
specifically focused on the Hanford Site End State Vision document. However, much of the workshop
feedback was relevant in developing assumptions, approaches, and recommendations and influenced the
final Hanford End State Vision. This section provides information on these workshops, summarizes the
feedback received and indicates how the April 2004 draft document changed based on consideration of
this feedback.

This document is not a cleanup decision document, but provides information that may help focus
remedial investigations, feasibility studies, work planning, and execution and consultation with the
regulatory agencies and the public towards decision making. In particular, DOE believes that this end
state vision provides information to form the basis for a reasonable cleanup alternative in the context of
the CERCLA remedy decision process. The role of alternatives in this process is recapped in the
following paragraphs.

Cleanup actions are selected based upon remedial action objectives for an area and media of concern,
and an evaluation of remedial action alternatives to achieve the cleanup goal using criteria specified in the
CERCLA implementing regulations, 40 CFR 300.430." The development and selection of alternatives
that will be evaluated for a particular area is an iterative process that includes, as appropriate, a screening
of potentially effective remedies that will undergo a detailed analysis to provide relevant information
regarding cleanup options to the decision maker. Interim remedial actions have been selected based upon
an abbreviated alternatives evaluation to accelerate the cleanup process and obtain early reduction of risks
in a way that is expected to be consistent with the final remedial actions.

' While this discussion focuses on CERCLA remedy selection, the evaluation criteria and remedy selection process under

federal and state hazardous waste response action requirements are generally consistent with CERCLA requirements.
Hazardous waste and hazardous waste constituents are also hazardous substances under CERCLA.
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In the detailed analysis, selected alternatives are evaluated against the “nine CERCLA criteria” at
40 CFR 300.430(e)(9)(iii). In addition to the evaluation of the no action alternative, or no further action
alternative if an interim action has been taken, a reasonable number of alternatives should be considered
for comparison to the nine CERCLA criteria and to each other to gage their relative performance. This
information and identification of a preferred alternative is provided in a proposed plan that is subject to
public review and comment before a remedy is selected after consideration of public comments.

e While not favored, CERCLA does provide for an ARAR waiver based on a showing of technical
impracticability. While not determined at this point, it is assumed that this type of waiver may be
relevant not just under the end state vision, but also under other alternatives.

® The protectiveness risk range provides flexibility to balance short-term risks posed by hazards
encountered during remedy implementation, such as risks to workers from handling hazardous
substances, risks from treatment processes, and risks from transportation. Thus, remedies that
achieve adequate protection at the higher end of the risk range, but that avoid short-term risks posed
by remedies achieving the lower end of the range, are appropriate to consider.

In accordance with the CERCLA remedy selection process, the nine evaluation criteria are grouped
into Threshold, Balancing, and Modifying categories. The conduct of the alternatives analysis is
generally organized based on the nine criteria in three categories as follows:

e Similarly, use of risk range flexibility to avoid short-term risks in determining adequate long-term

e Two Threshold Criteria — A remedy must (1) be adequately protective of human health and the 3 R A . )
effectiveness and permanence, and reduction in toxicity, mobility, or volume through treatment is

environment and (2) must meet applicable or relevant and appropriate requirements (ARARs) unless ; ;
a requirement is properly waived. appropriate to consider.

e While the end state vision alternative is believed to provide overall effectiveness, the overall cost
effectiveness of the End State Vision alternative is not determined. Areas of possible significant cost
savings are recognized and stated where known or estimated at this time. However, a detailed
analysis may show that long-term operation and maintenance costs could increase as short-term costs
decrease.

* Five Balancing Criteria — Alternative remedies that meet the Threshold Criteria are further evaluated
for overall effectiveness using the following three Balancing Criteria (3) long-term effectiveness and

permanence; (4) reduction in toxicity, mobility, or volume through treatment; and (5) short-term
effectiveness.

The overall effectiveness of each alternative is compared to the Balancing Criteria, i.e., cost, to
determine overall cost effectiveness of an alternative. Cost-effective alternatives are then evaluated
for implementability. Thus, the last two Balancing Criteria are (6) cost and (7) implementability.

e The federal government will own and, therefore, control the land use for the foreseeable future.
However, based on consultation with the regulatory agencies and the community, such as through
the dialogue and feedback at the three Hanford End State Workshops, the degree of acceptance of the

* Two Modifying Criteria — Cost-effective, implementable alternatives are balanced against (8) state CLUP (DOE 1999a) as the land use end state and DOE’s ability to control land use long-term varies
acceptance and (9) community acceptance. for specific areas of the site. While this feedback is discussed in this document, the end state vision
assumes adequate institutional controls for as long as necessary to maintain and implement a
The end state vision is not a detailed analysis of these criteria, but some consideration was given to protective remedy.
each criteria. In developing the end state vision, however, several criteria were more important to
determining the risk basis of the end state and were given more weight than others. Key factors in this The CLUP anticipates multiple uses of the Hanford Site, including anticipated future DOE missions,
regard were: non-DOE federal missions, and other public and private-sector land uses. DOE’s selected land-use

‘ alternative includes the following elements:
. ® “Adequate protection” is taken to be within the CERCLA acceptance range of 10 to 10 lifetime
excess cancer risk for carcinogens and a hazard index below 1 for systemic toxicants for humans and ® Cleanup Mission —consolidate waste management operations on 50.1 square kilometers
within the range that does not cause unacceptable damage to ecological resources on a population (20 square miles) in the Central Plateau of the Hanford Site
basis, or in the case of protected species on an individual basis.

Economic Development Mission — allow industrial development in the eastern and southern portions
® While hazardous substances may pose a threat of exposure, adequate protection assumes exposure of Hanford and increase recreational access to the Columbia River

pathways and exposure models based on the CLUP (DOE 1999a) land uses, while recognizing that

land-use controls to preserve this use for very long periods are important in some instances. ® Natural Resource Trustee Mission — expand the existing Saddle Mountain National Wildlife Refuge

to include all of the Wahluke Slope, consistent with the 1994 Hanford Reach environmental impact
® Many ARARs are standards based, but usually provide for some flexibility based upon site-specific statemf:nt .(POI 1?94) and 1996 Hanford R.each‘(DOI 199_6); place .the ALE Reservia “f‘der U.S. Fish
circumstances to allow application of “risk based” compliance approaches if adequate protection of and Wildlife Service management by permit so it may be included in the overlay wildlife refuge.
human health and the environment will be achieved. While this flexibility is discretionary,

reasonable applications include establishing groundwater points of compliance that recognize
groundwater is not used as a drinking water or irrigation source.
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Based on the extensive public comments received on the CLUP, the following changes were also

. ; ; Figure 3.1a shows the current physical and surface interface on the Hanford Site. Figure 3.1b shows
included in the selected alternative:

the End State Vision for the Hanford Site.

* All conservation (mining and grazing) was changed to conservation (mining). As discussed in Section 2.1, the Hanford Site lies in the Columbia Plateau. This plateau was formed

by a thick sequence of Miocene-Age basalt flows called the Columbia River Basalt Group. In addition to
the Columbia River Basalt Group, stratigraphic units underlying the Hanford Site include, in ascending
order:

¢ The National Wildlife Refuge designation was extended to include ALE, the Riverlands, and
McGee Ranch, and all river islands not in Benton County. The selected alternative clarifies that the
refuge will be an overlay wildlife refuge, and that DOE retains the right to mine a portion of ALE for

cover materials. ¢ Ringold Formation — a mix of variably cemented and compacted gravel, sand, silt, and clay

deposited by the ancestral Columbia and Snake Rivers. The system that deposited the sediment was

A railroad right-of-way through the Riverlands portion of the proposed national wildlife refuge was a braided stream channel with the two rivers joining in the area of the present White Bluffs.

given status as a pre-existing condition and was included in the U.S. Fish and Wildlife Service

permit to manage the refuge. ¢ Plio-Pleistocene unit and Early Palouse soil — a sequence of sidestream alluvial deposits and

buried soil horizons with significant caliche in some areas. The unit overlies the Ringold Formation

o i f i i - ity r i . . ,
The White Bluffs town site was added to the selected alternative map as low-intensity recreation to and is found only in the western part of the Hanford Site,

serve as the White Bluffs Memorial,

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

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

® A high-intensity recreation triangle was added to the selected alternative map near Horn Rapids Park
on the Yakima River.

¢ Holocene surficial deposits — a discontinuous veneer of alluvium, colluvium, and/or eolian
sediment. In the 200 West Area and southern part of the 200 East Area, these deposits consist
dominantly of laterally discontinuous sheets of wind-blown silt and fine-grained sand. They are
generally found above the water table.

3.1 Physical and Surface Interface

The Hanford Site lies within the semi-arid Pasco Basin of the Columbia Plateau in southeastern
Washington State. The site occupies an area of ~1,517 square kilometers (~586 square miles) north of the
confluence of the Yakima River with the Columbia River. Within the geographic boundary of the site,
there are 36.42 square kilometers (14.1 square miles) of Columbia River surface water, and one section .
(2.6 square kilometers [1 square mile]) of land owned by the state of Washin gton.

Groundwater within these sediments is preéént under both unconfined and confined aquifer conditions.
The unconfined aquifer is contained in the unconsolidated to semiconsolidated Ringold and Hanford
formations that overlie the basalt bedrock. In some areas, low permeability mud layers within the Ringold

The Hanford Site is about 50 kilometers (30 miles) north to south and 40 kilometers (24 miles) east to | Formation form aquitards that create locally confined hydraulic conditions within the aquifer system.

west. The Columbia River flows through the northern part of the site and, turning south, forms part of the
site’s eastern boundary. The Yakima River runs near the southern boundary and joins the Columbia
River below the city of Richland, which bounds the Hanford Site on the southeast. Rattlesnake Mountain,
Yakima Ridge, and Umtanum Ridge form the southwestern and western boundaries, and the Saddle
Mountains form the site’s northern boundary. Two small east-west ridges, Gable Butte and Gable
Mountain, rise above the plateau in the central part of the site. Adjoining lands to the west, north, and
east are principally agricultural and range land. The cities of Richland, Kennewick, and Pasco (also
referred to as the Tri-Cities) constitute the nearest population center and are located immediately
southeast of the Hanford Site. A description of the Hanford Site can be found in the annual
environmental report (Poston et al. 2003). Details about Hanford Site groundwater can be found in the
annual monitoring report (Hartman et al. 2003).

The water table lies within the Hanford formation over most of the eastern and northern parts of the
Hanford Site (Figure 3.1c). The Hanford formation lies entirely above the water table in the western part
of the site and in some other localized areas. Within these areas, the water table is generally found in
hydrogeologic units associated with the Ringold Formation. Also shown in Figure 3.1c are areas on the
Hanford Site where the basalt bedrock crop out above the water table in the vicinity of Gable Butte and
Gable Mountain. Basalt bedrock also extends above the water table in the southwest part of the Hanford
Site as an extension of Yakima Ridge below the land surface.

Figure 3.1d shows a geologic cross section of the Hanford Site and the location of the water table
between Cold Creek Valley and the Columbia River. This cross section represents A-A’ on the map in
Figure 3.1c and shows that the saturated sediment of the Hanford formation represents a small portion of
' the total saturated sediment above basalt when compared to the total saturated thickness of the Ringold
Formation.
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Figure 3.1d. West-East Cross Section Showing Major Hydrogeologic Units at the Hanford Site and the
Water Table in 1999

The major stratigraphic and the corresponding hydrogeologic units contained within the Hanford and
Ringold formations, provided in Figure 3.1e, show key differences in sediment characteristics among the
major units. The geologic column on the right defines the lithostratigraphic units, based on mapping and
physical properties of the sediment, modified from Lindsey (1995). The hydrogeologic column on the
left defines hydrostratigraphic units based on hydraulic properties (Thorne et al. 1993).

A sequence of basalt-confined aquifers is present within the Columbia River Basalt Group beneath the
Hanford Site. These aquifers are composed of sedimentary interbeds and the relatively permeable tops of
basalt flows. The dense interior sections of the basalt flows form confining layers. The most recent
basalt flow underlying the Hanford Site is the Elephant Mountain Member of the Saddle Mountains
Basalt. However, the younger Ice Harbor Member is found in the southern part of the site (DOE 1988).
The Rattlesnake Ridge interbed is the uppermost laterally extensive hydrogeologic unit of these sedi-
mentary interbeds and this unit represents the uppermost confined aquifer unit.

The local unconfined aquifer flow system is bounded by Yakima River and basalt ridges on the south
and west and by the Columbia River on the north and east. The Columbia River represents a point of
regional discharge for the unconfined aquifer system. Groundwater in the unconfined aquifer generally
flows from upland areas in the west and southwest parts of the Hanford Site either north through the gap
between Gable Butte and Gable Mountain or east toward the Columbia River where it eventually
discharges into the Columbia River. Groundwater in the basalt-confined aquifers also generally flows
from elevated regions at the edge of the Pasco Basin toward the Columbia River (Spane and Webber
1995). However, the discharge zone locations are also influenced by geologic structures that increase the
vertical permeability of the confining basalt layers.
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e [Leakage at an erosional window through the uppermost confining unit near Gable Mountain/Gable
Butte and near B Pond

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

Since the start of Hanford Site operations in the mid-1940s, the unconfined aquifer system has also
been significantly affected by artificial recharge from onsite wastewater disposal facilities. The artificial
recharge has been several times greater than the estimated recharge from natural sources. This caused an
increase in the water-table elevation over most of the Hanford Site and the formation of groundwater
mounds beneath major wastewater disposal facilities. The regional rise in water table was at its highest
historical levels in the early to mid-1980s when the mounds in 200 East and 200 West Areas were about
10 and 22 meters (33 and 66 feet) higher than estimated pre-Hanford water-table conditions, respectively.

Beginning in 1988, plutonium production activities on the Hanford Site ended, which resulted in a
decrease of wastewater disposal and subsequent decreases in water-table elevation over much of the site.
Remnants of the groundwater mounds that formed during the historical periods of highest wastewater
discharge are still evident in the vicinity of major discharge facilities near 200 East and 200 West Areas.

The unconfined aquifer system has also been affected locally by other sources of artificial recharge as
a result of irrigation in the upper Cold Creek Valley in the western part of the Hanford Site, in agricultural
areas south of the Hanford Site, and in the vicinity of the recharge basin/withdrawal well system used by
the city of Richland for municipal water supply.

These past and current hydraulic impacts on the unconfined aquifer system are predicted to subside in
the future and the aquifer system is expected return to more natural flow conditions over the next 300 to
400 years. Previous modeling analysis by Cole et al. (1997) suggests that as water levels drop in the
central areas of the Hanford Site, where the surface basalt features associated with Gable Butte and Gable
Mountain crop out above the water table, the saturated thickness of the unconfined aquifer will decrease
and the aquifer may actually dry out in certain areas. This thinning/drying of the aquifer is predicted to
occur in the area just north of the 200 East Area between Gable Butte and the outcrop south of Gable
Mountain; a potential exists for this northern area of the unconfined aquifer to become hydrologically
separated from the area south of Gable Mountain and Gable Butte.

3.2 Human and Ecological Land Use

Land uses at the Hanford Site have changed dramatically over the past 100 years. By the turn of the
century, settlers had moved into the area, developing irrigated farmland and practicing extensive grazing.
In 1943, the federal government acquired the Hanford Site for production of nuclear materials to be used
in development of the atomic bomb.

3.2.1 Land Use Adjoining the Hanford Site

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

Land-use categories at the Hanford Site include reactor operations, waste operations, administrative
support, operations support, sensitive areas, and undeveloped areas (Figure 3.2a). Remedial activities are
currently focused within or near the disturbed areas. Much of the Hanford Site is undeveloped, providing
a safety and security buffer for the smaller areas used for operations. Public access to most facility areas
is restricted.

In 2000, the Hanford National Monument Proclamation (65 FR 37253) became the dominant reser-
vation for many of the Wahluke Slope, Columbia River Corridor, McGee/Riverlands, and ALE lands.
These lands are still being managed by DOE and its permittees under agreements that follow. DOE is in
the process of transitioning the administrative ownership and prime management of monument lands to
the U.S. Fish and Wildlife Service.

3.2.21 Wahluke Slope

The area north of the Columbia River encompasses ~357 square kilometers (~138 square miles) of
relatively undisturbed or recovering shrub-steppe habitat. The northwest portion of the area is managed
by the U.S. Fish and Wildlife Service under a permit issued by DOE in 1971 as the Saddle Mountain
National Wildlife Refuge. The permit conditions require that the refuge remain closed to the public as a
protective perimeter surrounding Hanford operations. The closure has benefited mi gratory birds, such as
curlews, loggerhead shrikes, and waterfowl.

Until recently, in the northeast portion of the Wahluke Slope, the Washington Department of Fish and
Wildlife operated the Wahluke State Wildlife Recreation Area, which was established in 1971. In April
1999, the Washington Department of Fish and Wildlife and the U.S. Fish and Wildlife Service notified
DOE of their intent to modify their management responsibilities on the Wahluke Slope under the
1971 agreement, leaving only a small portion (~324 hectares [~800 acres]) northwest of the Vernita
Bridge under Washington Department of Fish and Wildlife permit. The U.S. Fish and Wildlife Service
informed DOE that it intended to allow essentially the same uses permitted by the state of Washin gton
under the Washington Department of Fish and Wildlife’s management of the Wahluke Slope. Therefore,
transfer of management of the Wahluke Slope from the Washington Department of Fish and Wildlife to
the U.S. Fish and Wildlife Service involves only a change in the agency managing the property and does
not involve any change in the management activities for the Wahluke Slope. Management of the entire
Wahluke Slope by the U.S. Fish and Wildlife Service as an overlay wildlife refuge is consistent with the
1996 U.S. Department of Interior (DOI) ROD for the Hanford Reach environmental impact statement
(DOI'1996). The ROD recommended the Wahluke Slope be designated a wildlife refuge and the Hanford
Reach a wild and scenic river, and that the wildlife refuge be managed by the U.S. Fish and Wildlife
Service.

The Washington Department of Fish and Wildlife had leased a total of ~43 hectares (~107 acres) of
the Wahluke State Wildlife Recreation Area for sharecropping. The purpose of these agricultural leases is
to produce food and cover for wildlife and manage the land for continued multi-purpose recreation. In
addition, the Washington Department of Fish and Wildlife issued a grazing permit for ~3,756 hectares
(~9,280 acres), allowing up to 750 animal-unit-months to graze the parcel. This grazing lease was allowed
to expire on December 31, 1998. But under State Environmental Protection Act (WAC 365-1 95-610)
regulations, for up to 10 years after the expiration of the lease, the Washington Department of Fish and
Wildlife can reinstate the grazing lease without public review.
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Figure 3.2a. Site Human and Ecological Land Use — Current State Distribution of Vegetation Types and
Land Use Areas on the Hanford Site Prior to the 24 Command Fire of 2000 (Neitzel 2001).
Legend on following page.
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: Abandoned Old Agricultural Ficlds
I Alkali Saltgrass - Cheatgrass
|| Big Sagebrush - Bitterbrush / Bunchgrass
B Big Sagebrush - Bitterbrush / Needle-and-Thread Grass
[ Big Sagebrush - Bitterbrush / Sandberg's Bluegrass
[ Big Sagebrush - Rigid Sagebrush / Bunchgrass
| Big Sagebrush - Rock Buckwheat / Bunchgrass
[ Big Sagebrush - Spiny Hopsage / Bunchgrass
[T Big Sagebrush - Spiny Hopsage / Sandberg's Bluegrass - Cheatgrass
I Big Sagebrush / Bluebunch Wheatgrass
[ Big Sagebrush / Bunchgrass
Big Sagebrush / Needle-and-Thread Grass
[ Big Sagebrush / Sand Dropseed
Big Sagebrush / Sandberg's Bluegrass - Cheatgrass
[ Bitterbrush / Bunchgrass
[0 Bitterbrush / Indian Ricegrass
[ Bitterbrush / Needle-and-Thread Grass
[ Black Greasewood / Alkali Saltgrass
11111 Bluebunch Wheatgrass - Needle-and-Thread Grass
[ Bluebunch Wheatgrass - Sandberg's Bluegrass
[7 Bunchgrass - Cheatgrass
I Crested Wheatgrass
Disturbed
Gray Rabbitbrush - Snow Buckwheat / Bunchgrass
[ Gray Rabbitbrush / Bunchgrass
[ Gray Rabbitbrush / Cheatgrass
I Gray Rabbitbrush / Needle-and-Thread Grass
B Gray Rabbitbrush / Sand Dropseed
[ Gray Rabbitbrush / Sandberg's Bluegrass - Cheatgrass
I Needle-and-Thread Grass - Indian Ricegrass
[777] Needle-and-Thread Grass -Sandberg's Bluegrass
[ Non-Riverine Wetlands and Associated Deepwater Habitats
I Rabbitbrush / Bunchgrass
[ Rigid Sagebrush / Sandberg's Bluegrass
I Riparian
Riverine Wetlands and Associated Deepwater Habitats
[ Sand Dropseed - Sandberg's Bluegrass - Cheatgrass
[ Sandberg's Bluegrass - Cheatgrass
Snow Buckwheat - Bitterbrush / Bunchgrass
I Snow Buckwheat / Bunchgrass
[ Snow Buckwheat / Sandberg's Bluegrass - Cheatgrass
[ Spiny Hopsage / Sandberg's Bluegrass - Cheatgrass
I Talus
Threetip Sagebrush / Bunchgrass
[ Thymeleaf Buckwheat / Sandberg's Bluegrass
B Vernal Pool
B White Bluffs
I Winterfat / Bunchgrass

Figure 3.2a. (contd) Legend for Figure 3.2a
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The Wahluke Wildlife Recreation Area is open to the public for recreational uses during daylight
hours. According to data published in the Hanford Reach of the Columbia River, Comprehensive River
Conservation Study and Environmental Impact Statement Final - June 1994 (National Park Service
1994), the Wahluke State Wildlife Recreation Area has more than 40,000 visits per year by recrea-
tionalists. Most recreational visits are related to sport fishing in the Columbia River.

The Wahluke Slope once contained small, non-radioactively contaminated sites (e.g., military and
farmstead landfills). In February 1996, a no further action ROD was signed documenting that previous
removal actions done in 1993 and 1994 removed all contaminants to below the WAC 173-340
Washington Model Toxics Control Act Cleanup Regulation cleanup levels and that these areas do not
pose a threat to human health or the environment. The DOE is not planning to alter the current land uses
of the Wahluke Slope and is specifically prohibited from causing any adverse impact on the values for
which the area is under consideration for wild and scenic river (DOI 1996).

3.2.2.2 Columbia River Corridor

Portions of the 111.6 square kilometers (43.1 square miles) of the Columbia River Corridor, which is
adjacent to and runs through the Hanford Site, is used by the public and tribes for boating, water skiing,
fishing, and hunting of upland game birds and migratory waterfowl. While public access is allowed on
certain islands, access to other islands and adjacent areas is restricted because of unique habitats and the
presence of cultural resources.

The 100 Area NPL site occupies ~68 square kilometers (~26 square miles) along the southern shore-
line of the Columbia River Corridor. The area contains all of the facilities in the 100 Areas, including nine
retired plutonium production reactors, associated facilities, and structures. The primary land uses are
CERCLA remedial actions, reactor decommissioning, and undeveloped areas used by wildlife. Future
use restrictions will be placed as appropriate on the CERCLA sites, such as institutional controls on
activities that potentially extend beyond 4.6 meters (15 feet) below ground surface.

The area known as the Hanford Reach includes an average of a 402-meter (1,320-foot) strip of
federally owned land on either side of the Columbia River. The Hanford Reach is the last unimpounded,
non-tidal segment of the Columbia River in the United States. In 1988, Congress passed The Hanford
Reach Study Act, which required the Secretary of the Interior to prepare an environmental impact study
(in consultation with the Secretary of Energy) to evaluate the outstanding features of the Hanford Reach
and its immediate environment.

Alternatives for preserving the outstanding features also were examined, including the designation of
the Hanford Reach as part of the National Wild and Scenic Rivers system. The results of the study can be
found in the final Hanford Reach of the Columbia River, Comprehensive River Conservation Study and
Environmental Impact Statement Final - June 1994 (National Park Service 1994). The ROD (DOI 1996)
issued as a result of this document recommended that the Hanford Reach be designated a recreational
river, as defined by the National Wild and Scenic Rivers Act of 1968. The ROD also recommended that
the remainder of the Wahluke Slope be established as a National Fish and Wildlife Refuge. Finally, the
ROD recommended that the ~728 hectares (~1,800 acres) of private land located in the Hanford Reach
Study Area be included in the recreational river boundary but not the refuge boundary.
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On June 9, 2000, the President signed a proclamation creating the Hanford Reach National Monu-
ment (65 FR 37253). The monument encompasses 793 square kilometers (306 square miles) of lands
already owned by the federal government that were planned for preservation or conservation in the
land-use plan (DOE 19992). No changes have occurred to related land uses since the monument
designation.

The U.S. Fish and Wildlife Service is writing a comprehensive conservation plan environmental
impact statement for all lands within the monument (with DOE-RL as a cooperating agency), which
should be completed in 3 years. DOE-RL is working on a phased approach to transfer most of the

monument land to DOI by September 2005. DOE-HQ agrees with 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 square kilometers (~19.5 square miles) in the Central
Plateau of the Hanford Site. Facilities located in the Central Plateau were built to process irradiated fuel
from the production reactors. The operation of these facilities resulted in the storage, disposal, and
unplanned release of radioactive and non-radioactive waste. The primary land uses are waste operations
and operations support. The CLUP (DOE 1999a) indicates that deed or land-use restrictions for activities
that potentially may extend beyond 4.6 meters (15 feet) below ground surface are expected for CERCLA
and RCRA remediation areas in the Central Plateau geographic study area under the rural residential
scenario and down to 3.6 meters (12 feet) in an ecological scenario. In addition, it is anticipated that the
Central Plateau will remain a waste management area for the foreseeable future.

In 1964, a 410-hectare (1,000-acre) tract was leased to Washington State to promote nuclear-related
development. A commercial low-level radioactive waste disposal facility, run by US Ecology, Inc.,
currently operates on 41 hectares (100 acres) of the leasehold. The rest of the leasehold was not used by

the state, and this portion of the leasehold recently reverted to DOE. DOE constructed the Environmental
Restoration Disposal Facility on this land.

The Environmental Restoration Disposal Facility is operated on the Central Plateau to provide
disposal capacity for environmental remediation waste (e.g., low-level, mixed low-level, and dangerous
waste) generated during remediation of the 100, 200, and 300 Areas of the Hanford Site. The facility is
currently about 100 hectares (approximately 250 acres) and can be expanded up to 414 hectares
(1,023 acres), as additional waste disposal capacity is required.

3.2.24 All Other Areas

The All Other Areas geographic area is 689 square kilometers (266 square miles) and contains the

300, 400, 600, and 1100 Areas; Energy Northwest facilities; and a section of land currently owned by the
state of Washington,

The 300 Area is located just north of the city of Richland and covers 1.5 square kilometers
(0.6 square mile). The 300 Area is the site of former reactor fuel fabrication facilities and is also the
principal location of nuclear research and development facilities serving the Hanford Site. The
Environmental Molecular Sciences Laboratory and associated research programs provide research

capability to advance technologies in support of DOE’s mission of environmental remediation and waste
management.
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The 400 Area, located southeast of the 200 East Area, is the site of FFTF, FFTF is a 400-megawatt
thermal, liquid metal (sodium-cooled) nuclear research test reactor that was constructed in the late 1970s
and operated from 1982 to 1992. Although not designed nor operated as a breeder reactor, FFTF operated
during these years as a national research facility for the Liquid Metal Fast Breeder Reactor Program to
test advanced nuclear fuels, materials, components, systems, nuclear operating and maintenance
procedures, and active and passive safety technologies. The reactor was also used to produce a large ‘
number of different isotopes for medical and industrial users, generate tritium for the United States fusion
research program, and conduct cooperative, international research.

FFTF has been permanently shutdown and is currently being deactivated including removal and
washing of fuel and draining of liquid sodium coolant. In May 2003, DOE, EPA, and Ecology si gned
into agreement the FFTF series of Tri-Party Agreement milestones to govern the deactivation activities
currently underway. A small-business solicitation was published in September 2003 seeking offers to
achieve a safe and accelerated closure of FFTF by 2012 while reducing risk to the public and workers,
streamlining essential operations, minimizing costs, and introducing new and innovative approaches for
the deactivation and decommissioning of FFTF facilities. FFTF site tours and one-on-one sessions with
interested potential bidders were held in early October 2003. The FFTF Closure Project contract was
awarded in September 2004. Following a protest, an amended RFP was issued to the three offerors in the
competitive range on April 29, 2005. Proposal revisions are due to DOE on May 31, 2005, and award of
the contract is projected for September with transition to begin October 1, 2005.

The 1100 Area, located just north of Richland, served as the central warehousing, vehicle mainten-
ance, and transportation operations center for the Hanford Site. A deed restriction has been filed with
Benton County for the Horn Rapids Landfill, which restricts future land uses in the vicinity of the landfill
because of asbestos disposal there. The Horn Rapids Landfill was included in the 1100 Area CERCLA
cleanup, although it is located on the Hanford Site to the north of Horn Rapids Road; it remains in federal
ownership. Also, DOE transferred ~318 hectares (~786 acres) of the former 1100 Area to the Port of
Benton. DOE prepared an environmental assessment (DOE 1998) that resulted in a finding of no
significant impact on August 27, 1998, for the transfer of this portion of the 1100 Area and the southern
rail connection to the Port of Benton. The Port officially took ownership and control of the 1100 Area
(consisting of 318 hectares [786 acres], 26 buildings, and 26 kilometers [16 miles] of railroad track) on
October 1, 1998. This portion of the 1100 Area is no longer under DOE control.

Together with the Washington State Department of Transportation and Legislature Transportation
Committee, the Port of Benton is currently funding a major study ($600,000) to determine the feasibility
of reconnecting the Hanford main rail line to Ellensburg, Washington (as it was in the 1970s), as an
alternative route for Yakima Valley rail traffic flowing between the Puget Sound and the Tri-Cities. The
current Yakima Valley route passes directly through all the cities in the Valley, including the cities of
Yakima and Kennewick, which have plans to develop their downtown areas to be more people friendly.
Specifically, the Port has expressed a desire to use the Hanford rail system and extend the current system
upriver where there is currently only an abandoned railroad grade.

Additional land uses in all other geographic areas include the following:

¢ The Hazardous Materials Management and Emergency Response (HAMMER) Volpentest Training
and Education Center, which is used to train hazardous materials response personnel. The
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HAMMER Volpentest Training and Education Center is located north of the 1 100 Area and covers
~32 hectares (~80 acres).

e Land was leased to Energy Northwest to construct three commercial power reactors in the 1970s.
One plant, WNP-2, was completed and is currently operating. Activities on the other two plants
were terminated and the plants will not be completed.

e In 1980, the federal government sold a 259-hectare (640-acre) section of land south of the 200 East
Area, near State Route 240, to the state of Washin gton for the purpose of non-radioactive hazardous
waste disposal. This parcel is uncontaminated (although the underlying groundwater is contami-
nated) and undeveloped. The deed requires that if it were used for any purpose other than hazardous
waste disposal, ownership would revert to the federal government.

® The Laser Interferometer Gravitational-Wave Observatory, built by the National Science Foundation
on the Hanford Site, detects cosmic gravitational waves for scientific research. The facility consists
of two underground optical tube arms, each 4 kilometers (2.5 miles) long, arrayed in an “1.” shape. The
facility is sensitive to vibrations in the vicinity, which can be expected to constrain nearby land uses.

3225 Fitzner/Eberhardt Arid Lands Ecology Reserve

The Fitzner/Eberhardt Arid Lands Ecology (ALE) Reserve (also desi gnated as the Rattlesnake Hills
Research Natural Area or ALE Reserve) encompasses 308.7 square kilometers (119.2 square miles) in the
southwestern portion of the Hanford Site and is managed as a habitat and wildlife reserve and
environmental research center, A “research natural area” is a classification used by federal land
management agencies to designate lands on which various natural features are preserved in an
undisturbed state solely for research and educational purposes. The ALE Reserve remains the largest
research natural area in the state of Washin gton.

The mineral rights to a 518-hectare (1,280-acre) area on the ALE Reserve are owned by a private
company. There are also two ongoing research and development projects under way on the ALE
Reserve: gravity experiments in underground Nike bunkers located in the southern portion of the
Reserve, and online science education, teacher trainin g, and astronomy research in the observatory on
the top of Rattlesnake Mountain. Both are long-term projects using existing facilities.

Because public access to the ALE Reserve has been restricted since 1943, the shrub-steppe habitat
is virtually undisturbed and is part of a much larger Hanford tract of shrub-steppe vegetation. This
geographic area contained a number of small contaminated sites that were remediated in 1994 and 1995
and have been re-vegetated. There are two landfills on the ALE Reserve, at least one of which was used
for disposal of a non-radioactive hazardous waste. Although remediated, one of the landfills may still
contain hazardous materials.

DOE granted a permit and entered into an agreement with U.S. Fish and Wildlife Service to manage
the ALE Reserve consistent with the existing ALE Facility Management Plan. The U.S. Fish and
Wildlife Service is preparing a comprehensive conservation plan pursuant to the National Wildlife Refuge
System Improvement Act of 1997 to identify refuge management actions and to bring the ALE Reserve
into the national wildlife refuge system,
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3.2.3 Selected Land-Use Alternative

In developing the selected alternative, DOE took into account its role as the long-term caretaker for
the Hanford Site for at least the next 50 years. Information considered by DOE includes:

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

® Exclusive-use zones and emergency planning zones associated with DOE and other Hanford
activities (e.g., Energy Northwest’s nuclear power reactor; US Ecology, Inc.’s low-level waste
disposal site; Laser Interferometer Gravitational-Wave Observatory)

DOE believes that the selected alternative would fulfill the statutory mission and responsibilities of
the agency and give adequate consideration to economic, environmental, technical, and other factors.
DOE’s selected alternative would establish policies and implementing procedures that would place
Hanford’s land-use planning decisions in a regional context.

DOE'’s selected alternative is illustrated in Figure 3.2b and represents a multiple-use theme of
industrial-exclusive, industrial, research and development, high-intensity recreation, low-intensity
recreation, conservation (mining), and preservation land uses that have been identified by the public,
cooperating agencies, and consulting tribal governments as being important to the region.

The following paragraphs discuss the End State Vision for specific areas of the Hanford Site.

3.2.3.1 Wahluke Slope

DOE'’s selected alternative allowed expansion of the existing Saddle Mountain National Wildlife
Refuge as an overlay wildlife refuge to include all of the Wahluke Slope and consolidating management
of the Wahluke Slope under the U.S. Fish and Wildlife Service, consistent with the Hanford Reach ‘ROD
(DOI 1996). An overlay refuge is one where the land belongs to one or more federal agencies, but is
managed by the U.S. Fish and Wildlife Service. DOE granted a permit and entered into an agreement
with U.S. Fish and Wildlife Service to manage most of the Wahluke Slope.

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

A comprehensive conservation plan for the Wahluke Slope is being developed by U.S. Fish and ‘
Wildlife Service in accordance with the National Wildlife Refuge System Improvement Act of 1997. This
act provides significant guidance for management and public use of refuges allowing for
wildlife-dependent recreation uses such as hunting, fishing, wildlife observation and photography, and
environmental education and interpretation. The U.S. Fish and Wildlife Service is consulting with DOE
during the development of this plan to ensure necessary and 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 Selected Land-Use Alternative (from DOE
1999a)
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3.2.3.2 Columbia River Corridor

The Columbia River Corridor has historically contained reactors and associated buildings to support
Hanford’s former defense production and energy research missions. Nevertheless, remediation planning
documents, public statements of advisory groups, and such planning documents as the environmental
impact statement for reactor decommissioning (DOE 1992a) have determined that remediation and
restoration of the Columbia River Corridor would return the corridor to a non-developed, natural
condition. Restrictions on certain activities at many remediated waste sites may continue to be necessary
to prevent the mobilization of contaminants, the most likely example of such restrictions being on
activities that discharge water to the soil or excavate below 4.6 meters (15 feet). Although the surplus
reactor ROD (DOE 1993) calls for the reactor buildings to be demolished and the reactor blocks to be
moved to the Central Plateau, this action might not take place until 2068. As a result, the reactor
buildings could remain in the Columbia River Corridor throughout the 50-year-plus planning period
addressed by the environmental impact statement (64 FR 61615) and would be considered a pre-existing
non-conformance into the future.

The Columbia River Corridor would include high-intensity recreation, low-intensity recreation,
conservation (mining), and preservation land-use designations. The river islands and a 0.4-kilometer
(0.25-mile) buffer zone would be designated as preservation to protect cultural and ecological resources.
Those islands not in Benton County would be included in the refuge.

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

The plan also indicates that six areas would be designated for low-intensity recreation. The area west
of the B Reactor would be used as a corridor between the high-intensity recreation areas associated with
the B Reactor and the Vernita Bridge rest stop and boat ramp. A second area near the D/DR Reactors site
would be used for visitor services along a proposed recreational trail. The third and fourth areas, the
White Bluffs boat launch and its counterpart on the Wahluke Slope, are located between the H and
F Reactors and would be used for primitive boat launch facilities. A fifth area, near the old Hanford High
School, would accommodate visitor facilities and access to the former town site and provide visitor
services for hiking and biking trails that could be developed along the Hanford Reach. A sixth site, just
north of Energy Northwest, would also provide visitor services for recreational trails (e.g., hiking and
biking) along the Hanford Reach. On the Wahluke Slope side of the Columbia River, the White Bluffs
boat launch would remain managed as is, with a low-intensity recreation designation. A low-intensity
recreation designation for the water surface of the Columbia River would be consistent with current
management practices and the wishes of many stakeholders in the region.

The remainder of land within the Columbia River Corridor outside the 0.4-kilometer (0.25-mile)
buffer zone would be desi gnated for conservation (mining). Mining would be permitted only in support
of governmental missions or to further the biological function of wetlands (i.e., conversion of a gravel pit
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to a wetland by excavating to groundwater). A conservation (minin g) designation would allow DOE to
provide protection to sensitive cultural and biological resource areas, while allowing access to geologic
resources. Activities that use or effect groundwater would continue to be restricted.

A preservation land-use designation for the Columbia River islands would be consistent with the
Hanford Reach ROD (DOI 1996) and would provide additional protection to sensitive cultural areas,
wetlands, floodplains, Upper Columbia Run steelhead, and bald eagles from impacts associated with
intensive land-disturbing activities. Remediation activities would continue in the 100 Areas
(i.e., 100-B/C, 100-KE, 100-KW, 100-N, 100-D, 100-DR, 100-H, and 100-F Areas), and would be
considered a pre-existing, non-conforming use in the preservation land-use desi gnation.

DOE is considering whether each of these designations is appropriate under the desi gnation of the
Hanford Reach as a National Monument. For land which under the control of the U.S. Fish and Wildlife
Service, future uses will be dealt with through the Comprehensive Conservation Plan.

3.2.33 Central Plateau

The Central Plateau (200 Areas) geographic area would be designated for industrial-exclusive use.
An industrial-exclusive land-use designation would allow for continued waste management operations
within the Central Plateau geographic area. This designation would also allow expansion of existing
facilities or development of new compatible facilities. Desi gnating the Central Plateau as industrial-
exclusive would be consistent with the Future Site Uses Working Group’s recommendations, current

DOE management practice, other governments’ recommendations, and many public stakeholder values
throughout the region.

3.2.34 All Other Areas

Within all other geographic areas, the selected alternative would include industrial, research and
development, high-intensity recreation, low-intensity recreation, conservation, and preservation land-use
designations. The majority of all other areas would be designated conservation (mining).

3.2.35 Gable Mountain

Gable Butte, the area west of State Highway 240 from the Columbia River across Umtanum Ridge to
the ALE Reserve, and the active sand dunes areas would be desi gnated for preservation, which would
provide additional protection of these sensitive areas. The extant railroad grade across the Riverlands
area would be considered an active permitted infrastructure.

3.2.3.6 Fitzner/Eberhardt Arid Lands Ecology Reserve

Nearly all of the ALE Reserve geographic area would be designated as preservation. This
designation would be consistent with current management practices of the Rattlesnake Hills Research
Natural Area and the U.S. Fish and Wildlife Service permit. A portion of the ALE Reserve would be
managed as conservation (mining) during the remediation of the Hanford Site as a trade-off developed
during the cooperating agencies discussions for preservation of a wildlife corridor through the McGee
Ranch and after public comment, the inclusion of the McGee Ranch within the refuge designation. The
wildlife corridor through the McGee Ranch/Umtanum Rid ge area had been identified by DOE as the
preferred quarry site for basalt rock and silty soil materials that could be required for large

Hanford Site End State Vision
3.24 October 2005

DOE/RL-2005-57

waste-management area covers (RCRA surface barriers or the Hanford Barrier) in the Central Plateau. In
addition to the wildlife corridor function, the mature shrub-steppe vegetation structure in the McGee
Ranch area has greater wildlife value than the cheat grass in the ALE Reserve quarry site.

3.3 Site Context Legal Ownership

The Hanford Site land holdings consist of three different real property classifications, all currently
under DOE jurisdiction (Figure 3.3a):

1. Lands acquired in fee by DOE or its predecessor agencies

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

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

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

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

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

Under the end state land management/ownership vision for Hanford, all land except the Central
Plateau (200 Areas Core Zone and buffer zone) is transferred to another entity (federal, state, local
government or private). The LTS program will be managed by a DOE program secretarial office, other
than EM, that is to be defined in the future. DOE will maintain liability for any residual waste left on site

and institutional controls unless, as part of a transfer agreement, the receiver has agreed to assume future
liability.

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

3.4 Site Context Demographics

This section describes a forecast of local population density in the region surrounding the Hanford
Site. In particular, DOE’s Guidance Jfor Developing a Site Specific Risk-Based End State Vision
(September 11, 2003) directs that two maps be prepared: one showing current population density from
the 2000 Census and at least one map showing population density at the “Risk-Based End State Vision.”
For the Hanford Site, the year 2035 was used for the end state.

——
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Figure 3.3a. Site Context Legal Ownership — Current State
Figure 3.3b. Site Context Legal Ownership — End State Vision
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3.4.1 Method

Current population density was calculated and mapped (Figure 3.4a) by using the 2000 Census of
Population (Census 2003) 100-percent count data and the Arc View geographic information system. The
2000 Census provided the most recent available count of total population at the Census block level. The
Census block is the smallest geographical unit for which the Census provides population counts. The
Census also provided the geographic area encompassed by each Census block, allowing an accurate
estimate of population density for the year 2000.

Internally consistent detailed population forecasts at the county level are provided online by the
Washington State Office of Financial Management (OFM)? and the Oregon Office of Economic Analysis,
Department of Administrative Services’ using widely recognized and used cohort-component projection
procedures. These two organizations are the demographic analysis arms of their state governments and
provide long-term population forecasts for long-term planning in their respective states. Each county
population is subjected to projected age-sex-specific birth and death rates to determine the number of
births and deaths during a given period, allowing for changes in the vital rates over time. A separate
assumption is made for the net migration estimates and the migrants are subjected to the same vital rates.
OFM provides both a high and a low demographic forecast for each county in the state through the year
2025. Year 2035 county populations for the Washington counties were calculated by using a straight-line
extrapolation of the OFM forecasts. Oregon provides only a single long-range population forecast for
each county through the year 2040. The year 2035 Oregon forecasts for each county were used directly.

The 2000 Census provides the most recent available count of total population at the Census block
level and can be used to calculate the future population that is resident in each Census block. This year
2000 geographical population distribution was assumed to apply to each Census block in each county.
The forecasted county population growth in each state forecasts was used to calculate county-level
population growth factors, which are shown in Table 3.1. These county level factors were multiplied
times the block-level year 2000 Census populations for each county to produce block-level population
forecasts for each Census block in year 2035. Forecasted block level populations were divided by the
area in each Census to calculate forecasted population densities.

3.4.2 Results

The population forecast method provides an estimate of population density (Figures 3.4b and 3.4c)
that increases sharply by the year 2035 summarized in Table 3.2. The forecast densities are partly a
consequence of populations that are forecasted by the states of Washington and Oregon to as much as
double during the forecast period. It is also a consequence of the relatively simple method used for small-
area forecasting. In reality, because land is readily available in the area to accommodate additional low-
density population growth, it is not very likely that already developed areas will become much more
densely populated than they already are, even if the population doubles. Instead, relatively undeveloped

ra

Washington State Office of Financial Management, Washington State County Population Projections for Growth Management
by Age and Sex: 2000-2025. Released January 2002. Available at http://www.ofm.wa.gov/pop/gma/countypop.pdf. (Last
accessed August 23, 2004).

Oregon Department of Administrative Services, Office of Economic Analysis, State and County Population Forecasts by Age
and Sex. Released April 2004, Available at http://www.oea.das.state.or.us/DAS/OEA/demographic.shtmi#Long-
term%20County%20Forecast. (Last accessed August 23, 2004).
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Table 3.1. County Level Population Growth Factors, 2000-2035

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 63,913 197 1.30 )
Mosés Lake
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 254871 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 also be developed for housing. Thus, actual population
density in 2035 is likely to be higher than shown in some of the areas with very low current densities and
lower than shown in some of the areas with higher densities. What is not available is a simple and
plausible rule that makes these adjustments. The driving factors will be such factors as zoning and future
availability of infrastructure, both of which are results of detailed and dynamic institutional and economic
processes that cannot be forecasted. The densities shown likely will overestimate the risks to future
populations because higher densities are shown close to the Hanford Site than are likely to exist in 2035,
at least in the high forecast.

3.5 Hanford Current/End State Vision Descriptions

The purpose of this section is to describe the current cleanup plans reflected in the Integrated Hanford
Baseline and to describe each End State Vision cleanup alternative. It is anticipated that the End State
Vision alternatives may be analyzed further along with other alternatives in the remedy selection process.
Based on a conceptual model of the hazards and exposure pathways being developed and analyzed in
various risk assessments across Hanford, DOE believes the end state vision alternatives would result in
interim and final remedies that are adequately protective of human health and the environment for the
land uses identified in the CLUP (DOE 1999a). It also provides a basis to re-evaluate DOE’s current
cleanup activities and strategic approaches to determine if it is appropriate to change site baseline
documents and renegotiate agreements if required for such changes. Changes will be proposed and
reviewed for approval as required by law, regulation, or current agreements.
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Table 3.2. Summary of the Current (2000) and Forecasted (2035) Population Densities in the Counties
Surrounding the Hanford Site

- Number of Census Blocks by Population Densities in Persons per

Square Mile
>150 >500 >1000
Total and and and >5000 and
Blocks Scenario <150 <500 <1000 <5000 <10000 >10000
Washington Counties
Adams ],?28 Year 2000 1,344 53 29 179 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
Hanford Site End State Vision
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3.5.1 Hanford End State Public Workshops

i i i ted to
Facilitated public workshops were held in Richland, Washington, to dlS;lJlSlS ezrz}% Ztate Cllsts;;l:z ggllr "
acili =
al Plateau on August 10 an ; !
n June 23 and 24, 2004, the Centr : s
g:]ehl/g; ?;eaZSOS Environmental Protection Agency, Washlndgtofltthgt':)}(J)agze;:e%fjec?ﬁ:gi‘zriaat :nd it
’ . i ively collaborated wi
of the Hanford Advisory Board active s
?elfiljszssion and jointly participated in and supported the conduct of the workshops. hl;ey I:; el
. f these organizations met weekly, months in advance of the workshops t(? elp p pd =
o 33‘-‘}; Oa:id?tion %)OE regulatory agencies and Hanford contractor staff gave briefings ;t; ;nau e
Sltlt{;idsesm;,s :}11'1 operati(’ma] history of the Hanford Site and on the new DOE Offlcedog E,egacy g
'E'ifhe specific topics and questions for discussion are shown in Tables 3.3, 3.4, and 3.5.

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

Topi Questions for Discussion
opics

100 Area Land-Use Activities

A final regulatory decision must be mac?e for the 100 AI’E]:;I cle[ia::;.léjr.“ ”
Given the National Monument designation and the U.S. epat_ ek
Energy Record of Decision on land use, what post-cleanup activ

you see for the 100 Areas? :

Should the reactor blocks be moved to the Central Plateau? If so, now
or at the end of an interim storage period?

(B Reactor was considered separatel_y becaus_s i_t.rnay become a museum
and resulting need for public access is a possibility.)

Reactors

Are the remedies completed at waste sites in the 100 Area sufficient to
be considered final remedies? ’
Should the pipelines from the reactors in‘to and u;lclcr the Columbia
River be removed or should they be left in place?

Groundwater in the 100 Area is expected to meet _applicalt:le frtigﬂiﬁﬁgo
by the end of the cleanup mission with the exception ot(‘i the s 0

plume at 100 N. Is it acceptable to rely on ;adloaguve ecar)ti D
remediate this plume or are extensive efforts required to perfo
treatment?

River Pipelines, Groundwater
and Riparian Zone

i i ic and the
ici ivided into discussion groups. Each topic an
i i articipants were divided into .
Following the briefings, the p : iy
related questiins were discussed by each group. Techmcall and regu.latory su?ea::lt1 Sms;;; © Kgy A
senting each of the Tri-Parties also provided information to assist these ;sc estion.s o g
o ili i i The comments and qu
i discussion groups. :
Board members facilitated the gre e TA
?d‘-usoglch roup session were captured, and a draft list of common themes andti z;s z:pprop:3 i
i S werl
1;51: lcl:fg signifi%:ant conflicting or opposing views were also de\«tel.oped. Thes§ d1l*a tr:)su B s
reviewed, modified after discussion, and agreed to by all partlclpam(:is ;15 a S;-TII gleg ; ;aJH s
: €
; i ies i i d states for the Hanford Site. However,
k for the Tri-Parties in developing en . . il
feeec:;l:iaocns and comments gathered during these sessions, or submitted shortly thereafter p
u . . . .
glarify a point, have been retained by the Tri-Parties for 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 (primarily focused on the
time frame of 50 years into the future and beyond)

‘® What range of activities could workers and/or visitors be involved in
within the Core Zone?

e QOutside the Core Zone?

® Should other alternative activities (beyond those consistent with the
assumed land uses) be considered for comparison or other purposes?

* Based on the desired land-use and exposure scenarios, what types of
institutional controls are appropriate, and over what time frames?

Buried Waste and
Contaminated Soil

For solid and liquid waste sites end states, CERCLA requires that
decisions be made using nine criteria. In wei ghing these criteria:

® If waste is left in place under an engineered barrier, what factors
affecting public acceptance must the Tri-Parties consider?

e If waste must be removed for treatment and disposal, what factors
affecting public acceptance must the Tri-Parties consider?

® What other options should be considered by the Tri-Parties and
when is it appropriate to consider them?

® How would these considerations change depending on location

inside or outside the Core Zone and could these decisions affect
how the Core Zone is defined?

e If data collection activities are purposely focused on defining the
highest levels of contamination, how important is additional detailed
characterization information in making these decisions? How does
this change for different end states or hazards?

Processing Facilities, Buildings,
and Structures

In order to develop some very specific tools and perspectives to assist in

risk-balancing considerations associated with future risk assessments
and remedial/closure decisions:

® What end state do you envision for the various classes of facilities
(e.g., canyons, plutonium processing facilities, ancillary facilities,
waste storage/treatment facilities) on the Central Plateau?

¢ How do you feel about leaving facilities in place (i.e., fully
standing) versus demolishing them?

® Under what situations would you think it appropriate to remove,
treat, and dispose of some or all of the waste within and/or under the

facility or is consolidation and isolation of waste within the facility
a viable option?

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

* How would the potentially high dose rates and hazards to workers
encountered during cleanup activities affect these decisions?

e If data collection activities are purposely focused on defining the
highest levels of contamination, how important is additional detailed
characterization information in making these decisions? How does

this change for different end states or hazards?

Hanford Site End State Vision
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Table 3.5. 300 Area Workshop, May 19, 2005

Questions for Discussion

Based on the possible post-cleanup land uses (primarily focused on the
time frame of 20 years into the future and beyond)

e What range of activities could the public, workers, and/or visitors be
involved in within the region now known as the (industrialized)

300 Area?
e Qutside the indusirialized 300 Area?

e Should other alternative activities (beyond those consistent with the
assumed land uses) be considered for comparison or other purposes?

e Based on the desired land-use and exposure scenarios, what types of
institutional controls are appropriate, and over what time frames?

Topics
300 Area Land-Use Activities

Groundwater Remediation Are the alternatives we are considering for the groundwater feasibility

Alternatives and Technologies study appropriate?

Are you aware of any other potential groundwater technologies which
should be considered?

Are there other considerations that should be evaluated?

Given the possible types of surface uses and the potential groundwater
remediation alternatives, what considerations are important for
groundwater remedy selection? (For example, what is an acceptable
period of time to achieve groundwater goals, and under what surface end
states would it make sense to continue with monitored natural
attenuation or be necessary to pursue alternative approaches?)

Groundwater Remedy Selection
Considerations

The agreed-to themes and conflicting or opposing views that were developed are discussed in this
section. All of the comments generated during the workshops, as well as the materials used for
presentations during the workshops are posted at the following website: www.hanford.gov/docs/rbes.

A summary of each of the workshops can also be found at that site.

In addition to the public and stakeholder workshops, DOE recognized the importance of Tribal .
Consultation in obtaining input to the end state vision development process. Shirley Olinger, Deputy
Manager for the Office of River Protection met with representatives of the affected Tribes in April 2004
to initiate that process. Tribes were encouraged to participate in the workshops and representatives or
technical staff from each of the Tribes participated in one or more of the workshops. To obtain additional
Tribal input following the workshops, Shirley Olinger and several staff members met with each of the
federally recognized Tribes separately (the Confederated Tribes of the Umatilla Indian Reservation, the
Nez Perce Tribe and the Yakama Nation) at the conclusion of the workshops to solicit end state
comments. To initiate the discussion, comments from the workshop related to Tribal use and protection
of cultural resources were compiled and shared with the Tribal representatives. The discussions held are

summarized in Section 3.5.5.
3.5.2 Groundwater Baseline and End State Descriptions

Other than key facility surface source terms, the primary pathway for Hanford contaminants to reach
the reasonably maximally exposed (RME) individual and the environment for current, future, and end
state scenarios is through the groundwater pathway. The locations where such exposure might occur will

DOE/RL-2005-57

vary for current i i
T i}futmje,. and end state scenarios. Protection of Columbia River water quality and return of
0 beneficial use are the primary objectives of groundwater remediation actions ’

The i
H&nford,csuz::& It}:{liia;l:;[s I;;}ans are reflected in the groundwater ROD for interim action (DOE 1999a) and
i e R glag:;ner.lt Plan (DOE 2003). Where current or planned in situ or ex situ treat-
i, tr e e?t‘??]y’ the C}Jrrent plan and end state vision are essentially the same
P i en 1;?[::1 03 11111113 and pomt's (?f compliance and technical impracticability waivel:s
Sy Practiceyre :;efo e }urmg the remediation period will be identified following the CERCLA/
o Y e ﬁ “ : rc}]z cleanup approach. Ur?der current and end state vision scenarios, ground-
G o p ; an 1rr1gatr<?n will be re§tr1cted through institutional controls for as I:)n a
ntain adequate protection. Where it is believed to be technically impracticable togacljjeve

aquifer restoration to its hi ici
ghest beneficial use as a source of drinki
for further risk reduction is considered. i = i

3.5.2.1 Current Baseline End-State for Groundwater

Goal ;
Bisn (DOSEfcz)i) I(;I;)nzﬁiidi i?sg:wa:? c.leanup have been defined in Hanford’s Groundwater Management
exiviing roundvater i tPr gctlon. of the groundwater from further degradation, remediation of
S T s 0 ;:[ 1;ce risk and restore groundwater resources, and monitoring the
WS H10ES 1§ performnd tQI'JPr t c e:;nup and management decisions. Remediation of exi sting ground-
stop frther epreadingof lump 0. e«ctlf:1 the Columbia River and to meet specific interim goals such as to
immediate risk to human Eealt}isal;]d ﬂfﬂiflll?:}l Plateau, use currently available technologies to reduce
highest beneficial use within a reasonable timenf;r:;;t' jgﬁ:a:;:;illlestmtegy is to restore the aquifer to its

ng

term, while final remedial solutions are bei
a il _ o ; d
R e L e i g developed. There are five interim remedial action RODs

Four o interi i
i he;: ;‘ljzlztte:hr?oacrjmn l?]ODs (ROD 199.5’ 1996a, 1997, 1999a) call for active remediation to
PYG s tJhatnmlm td at E:-XC&jedS ambient water quality criteria at 100-H, 100-D, and 100-K
R ;{cex dll'mkmg water standards at 100-N Area; uranium and technetium-99 in
sites, pump and treat is usczs:ts a: tcatiilf-: izrmbzcrili;?:gicmof s “?derlying el 2
it . system. In addition, an in situ geochemical barri
i was?;;];sl?ot;zegmcnt in the 100-D Area. In the 100 and 300 Areas, a soil .f:)(c::1\a'altion;’rerncnfzzlr
I cottntg et s l:ess source cont{o]{'removal, while in the 200 West Area, soil vapor extraction
> continu attenualt)- rt of the source remed.lat.lf)n in the vadose zone. There is a ROD (ROD 1996b)
reassessed on the b:-.l(;?s a;r)lfde;?et::ttljr:fl;is? Ol;lizr;r;)%{ji - uran'ium i o -
! . - The 3 rea uranium plume is not attenuatin isi i
alllti i(;)ti éROTI‘;)l I996b'), and a focused feasibility study has been initiated to evaluate re;gnzzglmm edin
§. Lhe uranium plume was expected to attenuate within 10 years from 1996. This has not

Hanford Site End State Vision
3.36 October 2005

Hanford Site End State Vision

October 2005
3.37



DOE/RL-2005-57
___ DOB/RL-2005-57

The 100 and 300 Areas groundwater contaminant plumes will be assessed through CERCLA 3.52.2

5-year ROD review, the related CERCLA regulatory processes, and a planned risk assessment covering
the River Corridor. Environmental risk from chromium, uranium, and strontium-90 plumes currently
reaching the Columbia River may drive cleanup actions rather than attainment of drinking water
standards. The remedial actions addressing chromium in the 100-H, 100-D, and 100-K Areas appear to
be successful in meeting their remedial action goals and will be terminated in a reasonable time frame.
The pump-and-treat system for strontium-90 at 100-N Area has failed in meeting remedial action goals.
The primary objective of the 100-N interim action is to reduce the flux of strontium-90 going to the river.
Evaluation of the past performance and the effectiveness of the pump-and-treat system is currently going
on. As far as the reduction of mass of strontium-90 is concerned, natural decay is found to be more

1
00 Area End Sta?e Workshop Feedback Related to Groundwater

While those in a
tte i
vl gi&;naji?pr.es:ﬁd jt(;gng public acceptance for continued full implementation of all
: ns in the Area, there was a fairl i ini
s i lal ac he. ; a fairly equal split of opinio
. tg dec;rm the interim remediation for the strontium-90 plume in 1(;90 N ArfI:Ja Sgr;)ln th;a T_le?d ¢
P o '0[?13 the resources to other cleanup if the risk from strontium-90 contar.ninati N ; ey
acceptableprem :;a € to cleanup by active means as described by DOE. For others attenuat'on is e
y and DOE should continue actions to return the water to prisﬁne ’conditj 101; e
ons by

] . . . .
:l 1 : A . .

effective than pump and treat. It is expected that natural attenuation will restore the groundwater to
drinking water concentrations sooner than will pump and treat. Other technologies are being evaluated 3.5.2.3 Central Plateau End State Workshop Feedback Rel
including geochemical sequestration and bioremediation. In summary, the current understanding and Partici : elated to Groundwater
: . 4 cipants agreed that i o
erformance of various remedial actions shows that except for the 100-N Area groundwater, the rest of g at protecting groundw. . :
p p g messages were s follows: g8 ater is first and foremost consideration. The key

the 100 Area groundwater will be remediated to drinking water standards in a reasonable and acceptable

time frame. . : ® Remediat d
¢ groundwater to highest benefici '
1al use. It was reit : ;
of Brotidwater ; : erated that remedies must be i

) ‘ e and current contaminant plumes will require some form of treatment, i protetftlve
it (oo v B Zone, to be restored for beneficial use, Agegressive technology devel = )
further contamination of 300 Area groundwater. to fem_edlate contamination that could get into the groundwater (Partifusga Tvi Opmehnt s g

some Instances, nature may do the i il e rly for technetium-99), In

e ’ . e job, but institu ; :
E——_—. tional controls must be established based on the

Accelerated removal of irradiated lithium-aluminum materials that are suspected to be the source of
al grounds where they are suspected to be buried) will also decrease the risk of

Active remedial measures are underway for the carbon tetrachloride plume underlying the

200 West Area and for a plume containing technetium-99 and uranium in the 200-UP-01 Operable Unit
within the 200 West Area. The remedial actions for carbon tetrachloride in 200 West Area have removed ® Address highest risks first.
87 metric tons (96 tons) of the contaminant. However, further characterization is needed to design more W i _
effective technologies. The pump-and-treat system for technetium-99 and uranium in the 200-UP-01 : R def‘ potential future influences on groundwater. Future co diti
Operable Unit may reach interim remedial action objectives in the next several years. It is unlikely that assamguons about groundwater flow, including the potential f e nons thaF el a_] (SEGIITTE)
upgradient water reservoir (e.g., proposed Blackrock Reservoj:.))r Zﬁzﬂﬁ Egrlcult.u(;‘eﬁrrigation or an
i ’ d be considered.

aquifer restoration can be fully achieved in the 200 West Area in the foreseeable future.

In addition to the interim action RODs, one pump-and-treat system, located in the 200 East Area, was 3.5.24 300 Area End State Workshop Feedback Related to Ciimileater
terminated on the basis of a demonstration of minimal risk and technical impracticability. Two plumes in The 300 Area End S :
the ZQO Area are candidates fqr technical impracticabili‘tj.; waivcr§ be.cau se there is currently no cost-l e th;atfcg}?)ﬁs?:p focused on ltwo ques‘tions related to groundwater. The first asked
effective technology to Ten}edlate them; these are the tritium and 1od1ne-12.9 plumes. Thf: plumes will lechnaleples har sholihe condeg (51 currently being considered and offer any suggestions for additional
attenuate to less than drinking water standards in less than 150 years. Tritium has a relatively short tions important for ground ered. The second question asked the participants to identify consid
undwater remedy selection. st

half-life (12.5 years) and radioactive decay will attenuate the concentrations. Iodine-129 has a much
longer half-life and concentrations are expected to decline through dispersion and diffusion. Those in attendance identified e
a number of technol

installation of a physical barrier (a grout curtain ogies to be considered. They suggested

) up gradient of the uranium contamination, or a chemical

The end state vision identifies proposed alternatives from the baseline for Hanford cleanup barrier that would change the chem
(see Chapter 5). These proposed alternatives are not expected to result in additional contribution of R nfobil ii c :ml sn?' of the water moving through the contaminated part of the aquife
contaminants to the underlying groundwater in concentrations that would degrade the aquifer. Therefore, implemented at other DOE ty of uranium. They also suggested that Hanford look at the technolo iqes Iy
these actions should not affect groundwater cleanup plans. In February 2004, the Tri-Parties concurred was involved in the zround si t{tes (such as lfemald) to control uranium. One of the workshop pzuticig LR
on the Hanford Site Groundwater Strategy: Protection, Monitoring and Remediation (DOE 2004a). The ogies used at that siti and ir‘:(;a'i er rzmedlatmn at Fernald and was able to brief the group on the techﬁol-
end state vision for groundwater is intended to be consistent with this strategy. Anoithice altamaivs discussed]?;‘t,i lvt:{;itn?;?jlei;%htzglogies had been considered for the 300 Area.

ing the uranium so that it could be readily removed

through a pump and treat system,
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identified a number of considerations important to groundwater remedy
They believe the uses of the land in and around the
iven

Workshop participants
selection. They noted the need to think long term.
300 Area will change with time and cleanup needs to allow for a spectrum of potential future uses. G

uranium’s long half life and hazard as a metal contaminant as well as a radionuclide cleanup decisions

need to recognize this.

They asked DOE and the regulatory agencies to consider the effects of uranium on aquatic organisms
as well as human health and said that implementing an effective solution is more important than meeting
an accelerated cleanup schedule. Participants said that understanding the problem through adequate

s important so that the solution could consider the distribution of the contaminant in

characterization wa:
mical form and mobility of the

the environment as well as how future land uses might impact the che

material.

Additional detail on the workshop input can be found online at http://www/hanford.gov/docs/rbes.

3.5.2.5 Final Groundwater End State Based on Feedback from Workshops

Under the current implementation of the various active remedial actions, except for the N-Area

100 Area groundwater will be remediated to drinking water standards
ame. The pump-and-treat system at the 100-N Area for strontium-90,
ventory or the overall flux of

groundwater, the rest of the entire
in a reasonable, acceptable time fr:
which has a 30-year half-life, is not effective at reducing the strontium-90 in
strontium-90 reaching the river. The strontium-90 groundwater plume at 100-N Area will attenuate
through radioactive decay within approximately 250 years. DOE is planning tests for assessing
alternative technologies designed to reduce the flux of strontium-90 to the river and reduce the
concentration of strontium-90 in groundwater at the river. Under the end state vision, institutional

revent the use of groundwater in this area. While public and regulator

utional controls as a long-term remedy is low, drinking water
250 years. The plume concentrations do not negatively impact
o be exceeded for the very

controls are expected to p
acceptance of protection afforded by instit
quality will be achieved by decay in about
river water quality, except that the drinking water standard can be assumed t
small flow of contaminated groundwater at the point that it enters the river. The end state vision for the
strontium-90 plume is to sequester the near shore source of strontium-90 that could reach the Columbia
River and address the remainder through natural attenuation. Regulatory agencies and DOE are looking
at innovative technologies to address the riparian zone contamination that is directly feeding the river.
Alternate technologies, in situ semi-permeable barrier and phytoremediation are planned to be tested to
determine if they are effective for reducing the flux of strontium-90 to the river. Preliminary evaluation
of the effectiveness of pump and treat of the strontium-90 plume inland to the riparian zone shows that

pump and treat is not a viable alternative.

For the Central Plateau groundwater, the end state vision is the same as the baseline goals. These are

er degradation, remediation of existing groundwater plumes to
reduce risk and restore groundwater resources to highest beneficial use, and monitoring the groundwater
conditions to support cleanup and management decisions. In general, DOE will strive to contain the
groundwater contamination from the 200 Areas in the Central Plateau to the extent practicable.

protection of the groundwater from furth

For the 300 Area the end state vision for groundwater is to re-evaluate the natural attenuation decision
for the uranium plume at the 300 Area and develop a proposed plan/focused feasibility study to determine
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if other mo i i .

o e gor:] :i;f:it;\;i i-rhounddwater r_emedla] alternatives are available to meet cleanup goals. Work to

it heneﬁCialt:; ‘ ekgjradatron of groundwater above drinking water standards and restore

S oy rinking v?falte.r use when practicable. DOE’s ability to achieve drinking water

s e t)(pe of ac‘tlvmes that can be allowed on the land surface in the fut Afi
groundwater will be arrived at through the RI/FS process that is currently under\L::r; DCI)nEa]

will follow process outlined i
ined in state and federal re i i
gulations to establi i i
groundwater cannot be restored in a reasonable time frame i, e A L

3.53 i i
River Corridor - Background, Baseline, and End State Descriptions

The geo i i
s Squgre ﬁ;alﬁ];co?rtii r;fer;cd to as tha: River Corridor consists of over 544 square kilometers
o S almal.n tc;'d S;tfa adjacent to the Columbia River. The area includes a 0.4 kjlometer
s o o ég he I::I:nt.lre length of the Columbia River shore within the Hanford Site that
rim i ach ;nonal M.onument. The River Corridor is divided into three major sub
o 000 fea . dmpnse of deactivated plutonium production reactors and support facilities;
; prised of former reactor fuel fabrication, research, and support facilities; and E’a’l;:il,le

3.5.3.1 100 Areas

The 100 Areas lie on the south b
ank of the Columbia Rive i i
. : r and consist of six nonconti
o KE? KWBL(IZ}:leg())a?é 11:,)0?;11-00;11{, 100-K, and 100-N Areas). Nine nuclear reacto?so?ggl(ljog r]?;lgto};
, KE, s cated 1n these areas, They are lar i it
B : : : ge, graphite moderated, plutoni i
Structcr; Ll::v isedlsél ghtly enriched uranium metal as fuel. The first ei ght reactors v.:'nlf::hlilczn;n:1 iy
ruted bet ;;ere :3 a;z:] 1955, l:lseq Columbia River water in a sin gle-pass proc’ess for COZ;?DCOE;]'
e ;hat g l'ct]E‘ large Prpelmes ranging in size from 107 to 259 centimeters (42 to ]Og i ch
P’ nd into the river for reactor cooling water supply and discharge. The length oy
o s Orgr)leters (300 to 1,850 feet), for a total of nearly 4,267 meters ( 14,000. feet) Thi e? range
P ;IOI p : hmeter (2 to 3 feet) above to 2.4 to 3 meters (8 to 10 feet) below the I‘iVC]" bed Wevatlon
o was e w}}sc harged haF:k to the river was diverted to onshore liquid waste disposal sites e’s . h . i
B s é'ff 1cd§:contannnated thg soil and groundwater with CERCLA hazardous substa iy ;S o
o plecz;::n r(])m the other eight reactors because it had the dual purpose of ;:u:rocll.u:it:1 g (::j;ect }'le't
1l as ial nuclear material. The process of using the h g
;:ectncuﬁf required the reactor coolant to be re-circulate%l ratheiat;pmduced e B
e case i i i
e eas 01{:11: ;(tilleoothe;del ght reactors. This recirculation process, however, caused much highe
lonuclides to accumulate in the reactor coolant system. Moreover, N Reactgr 0;;’011‘33“‘
; rated over

a longer period of time th
an most of the other reacto
' rs. Therefore, the soi iVl i
reactor has a much higher concentration of contaminants ’ N

an discharged after a single-pass, as was

Soil contamination in the 100 i
‘ Areas, in general, is related iqui
i, Jean . . , . ed to the liquid waste i
- Hf}:;::tr; % plpé:hnes, and burial grounds used to di spose of solid waste from cagl)lr(r):sstsowatcridlsposa]
- - . r
= Site?:) . un};o?ltzrsmnated construction debris and trash. The 100 Areas contain a t:):;]cofas
: whic are burial grounds. As of April i
B ; ; pril 2005, 217 waste sites h i
ing 7 burial grounds. The average depth of burial grounds is ~6.1 meters ( 23 ‘;zct:)ec?)remedlawd
; ~ . Over
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ion risk, based on
100 Area waste disposal sites and transported to ERDF. The t?st1mated tiﬁfpcgta?;tglﬁf:s, h:iz o
statistical fatal accident rates per mile of travel for this campalg;ll was 2X the;.c hzs i
leanup campaigns to date; however,
a result of the 100 and 300 Areac : ; 4
?tjcident involving movement of material and equipment from the 100 and 300 Area

* g (&

In 1998, C Reactor was the first reactor placed into interirg safe storag;, 0; u;o;;?lo;g:;t f;r::z;;:i th
1993 enviro’nmanta] impact statement, Decommissionéni ofR%gDhi g’i:guigsrgg; e o
Ha“fm’ff Site Rt twa';‘ﬁfanf)m; fj:{?;iiglz:s ar: also now cocooned, and H Reactor ir{tz?ﬁm ;afe
s lm'PaCt Statemlzttlezil in 2005 ; ‘Cocooning involves fuel and equipment rem?val apd demoht’l{;:.l oﬂu3
vl ‘_’"1“ o COmph reactor biological shield walls. The graphite core block 1s']e:31?t in place within
thﬁ_" B s t?f‘:j- ear design life roof is then installed to stabilize these facilities to allow for .
— Afn:w5~ e{tr half-life cobalt-60 activation product within the graphite core, to redt}cct e
- de;fiy.o th:zar)c;s before further removal, if any, of the core takes p]a(.:e. AI'] inspection o .
 E ot 13“‘3'“5 ars in interim safe storage showed no problems with the integrity of Fhe cof:oo &
. Reacmf 3&?1" : Y: the core block: The N Reactor core has the highest inventory of rad:onucyldes zm t g
o lar— 0N Reeactor’s radiological inventory was estimated to be almc.us.t 262,000 curies (a 3304
Hanforc:)ria ?szl;d 49 carbon-14) in 1985. If N Reactor were to decay an additional 75 years from ;
ié\‘f)oﬁfd ;ave an inventory of just over 10,000 curies (carbon-1 4) (2079).

deferred (75 year) one piece removal, and 509 person rem for deferred

removal, 28 person rem for ik RS

i ing inside the reac
dismantlement. Deferred dismantlement has higher doses due to workmg 1n‘(311de D e 11
dose rates are higher than in the work area for one piece removal. Robotic advan

dose for dismantlement.

e . . ; 1
i Tlion for immediate one piece removal,
in 1990 dollars was estimated to be $228 mi : ! .
23;[‘ he- ;:3;; lf?)rl cgieferred one piece removal, and $311 million for det?crred c?l511151111;16:1;1611t;:l "CI}‘:: t1i1':1Cee
zxecu?:each alternative was estimated to be 2.5 years per reactor for immediate or deferre o
~ removal and 6.5 years per reactor for deferred dismantlement.

: ey - . l
B Reactor is listed in'the National Register of Historic Places and the facility has been sufficiently
eac

limited public access through escorted tours is currently conducted. An

decommissioned so that safe, ey

is bei s are being pr
initiative to maintain this facility as a museum is being pursuc.',d. Besgurce e be f a}z ity
aintenance and continued public access rather than conducting interim sa g
m

Resources for establishing a museum are uncertain.

Reactor fuel from the final runs of N Reactor has bsen‘stlored in‘ the fuel gtorage. bas'le;S;l 11; ie} .
100-K Area. The material in the K Basins contained 55 ﬂl?pscuf;:dci 1;2(1; E;CE;;?QGH St.abﬂized -
ies i ris. :
s fue'l e 22?,O{ggrzu:iilgi?ui;:?oigzh:?:i;;r; stgred in the Canister _Storage Building awai'nrl1 g
repaCR’agEd laras e}; ica:ig repository. Approximately 386 multi-purpose canister overpacks are stort‘:1
fmai dlSPC‘_Sal rom guilding (plus 2 potential containers for any found fuel 3lements?. Fuel ren;ova
poap s Storagf:]ctcd in October 2004. Approximately 50 cubic meters (65.4 cubic yards)‘ 0 '
:fii;:iﬁ:ﬁlz f}?en;lljlel storage basins. Approximately 1300 drums may be generated as a result o
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treating and packaging the sludge for disposal at WIPP or in the 200 Area Core Zone in accordance with
waste acceptance criteria and CERCLA decision documents.

3.5.3.2 100 Area Current Baseline End State

RODs for interim actions (ROD 19963, 1999a, 1999b) are in place to excavate and remove
contaminated soil to ~4.6-meter (~15-foot) depth where contaminated reactor cooling water, and other

liquid waste were discharged to the soil in lieu of direct discharge to the Columbia River. The RODs also

require excavation to remove the contaminated contents and soil from solid waste burial grounds and the

removal of the reactor pipelines to the river. The current Tri-Party Agreement milestone for completing
cleanup required by the 100 Area RODs for interim remedial action is 2012,

Waste site and burial ground excavation may extend deeper than 4.6 meters (15 feet),
site-specific performance assessment, for residual contamination as a source removal action to prevent
further degradation of groundwater (4 mrem/year drinking water standard). It also may be terminated
based on an analysis of technical feasibility. Remedial action objectives for these activities are designed
so that hypothetical future site users do not exceed an approximate 3 x 10™ increased cancer risk for a
rural resident (15 mrem/year for radionuclide contamination) for an unlimited surface use of the land.
Institutional controls are still required to prevent digging below 4.6 meters (15 feet). Remediation of
waste sites is reducing risk from contaminated soils from greater than 1 x 10” to ~3 x 10 for radio-

nuclides and from greater than 1 x 107 to ~1 x 107 for metals and organics based on protection of a
hypothetical rural resident farmer.

determined on a

The exposure scenario consists of a resident farmer who spends 80% of his life for 30 years on the
waste site (60% indoors, 20% outdoors, and 20% offsite) and eats plants, fish, milk, and meat raised on
the waste site. The farmer irrigates with 0.9 meter (3 feet) of water per year that can drive residual
contamination toward the groundwater. For these calculations, groundwater was considered only as a
clean future drinking water source to isolate the effect of the indj vidual waste site on the groundwater and
evaluate the non-degradation requirement. The key contaminants that contribute to this risk scenario are
cobalt-60, tritium, and silver-108. The scenario applied did not consider the time period this scenario
would be applicable and did not apply any radioactive decay of these contaminants. The exposure
scenario was selected because it is inclusive of a range of potential uses including tribal uses, recreational
uses, and others. In these early decisions, it was assumed that the environmental risk would be bounded

by the risk to human health, This assumption is being evaluated 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 to be placed in interim safe storage before the end of
2012. Based on initiatives to preserve B Reactor as a museum, it has not been decided whether to cocoon
the core or leave the facility in place. The surplus reactor environmental impact statement considered _
transporting the cocooned reactor graphite cores either in a sin gle piece as a
dismantling to the Central Plateau for permanent burial. The surplus reactor environmental impact state-
ment ROD (58 FR 48509) selected decommissioning by safe storage followed by one-piece removal, with
a commitment to reevaluate on an area-by-area basis considering the CERCLA RODs for the surrounding
waste sites. A single piece move would require special lifting and transport mechanisms for the 7,250- to
10,866-metric ton (8,000- to 12,000-ton) core blocks and building sufficient haul roads for the move,
Dismantling would present worker risks and pose a release hazard from the remaining carbon-14 activity.

block or in pieces after
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Pursuant to Tri-Party Agreement milestones, an evaluation of final disposition of the reactor cores
must be submitted to EPA by DOE by September 30, 2005, and a decision regarding removal of the

cocooned reactors made by July 2006.

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

Detailed ecological evaluations were not made for the RODs for interim action. It was generally
based on a qualitative risk assessment for the protection of human health, would

assumed that the remedy,
e exposure scenario was used. However, the

also be protective of the environment because a conservativ
RODs (ROD 1996a, 1999c¢) for the remediation of chromium-contaminated groundwater are based on

exceedence of ambient water quality criteria (protection of biota) for hexavalent chromium in the
localized area where such plumes up well into Columbia River gravel beds.

Final CERCLA RODs have not been written for 100 Areas soil and groundwater cleanup. A baseline

risk assessment of the River Corridor has been initiated and will assess potential impact on human health
and the environment to support final RODs. Multiple exposure scenarios are being developed and
evaluated in the River Corridor baseline risk assessment. A reasonable tribal land-use scenario will also
be included to ensure the decision makers and Tribal Nations can compare cleanup levels and the level of
protectiveness. The risk assessment will be a transparent and open CERCLA process and it will serve as

the basis for final remedy decisions in the 100 Areas. Actions under the RODs for interim action will
continue during the development of the final remedial decisions.

The K Basin current end state specifies all fuel, sludge, debris, and water be removed from the
K Basins. The fuel has been stabilized and repackaged for interim storage in the Canister Storage
Building within the Central Plateau with final disposition at a geologic repository. The sludge will be
consolidated in the K West basin and interim stored until treatment occurs at the 100 K Area. Sludge
treatment is scheduled to start in fiscal year 2007. Treated sludge will be stored at T Plant pending
disposal. Debris from the facility will be removed during decommissioning of the basins and disposed of
in burial grounds on the Central Plateau or through the Central Waste Complex. Water from the basins

would be treated and disposed of in the 200 Area.

3533 100 Areas End State Workshop Feedback

In addition to groundwater in the 100 Area, discussed above in Section 3.5.1, the range of activities
for the 100 Area land uses, the reactor cores and pipelines disposition, and cleanup of waste disposal sites
were also discussed during the June 23 to 24, 2004, 100 Area End States Public Workshop. Again, the
end state vision was not specifically discussed, but the public and regulator input regarding end state
issues and preferences is helpful in gauging the level of state and community acceptance for particular

aspects of the end state vision.

Reactor Cores (for all cores except B Reactor). The current interim safe storage approach was

acceptable to all so long as safety is assured. Interim safe storage performance should be evaluated using

the 5-year review process. The safety analysis should include risks for incidents such as an impact from

an airplane, perhaps as an act of terrorism. All participants believe a final disposition remedy is required,
but were split on whether the cores should be moved to the Central Plateau after decay or left in place.
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Boa B . 13 :1 ek h f rd S t l f

Native Ameri ici '

i t;:;azlt};::::;lpants were comforl:ablf? with leaving cocooned cores in place for a while, but
b Sl i psition o y rpovecl. ‘A]l E'lg.Teed time should be allowed for further radioactive deca,l
A S [ . 2035 15;31'; bl..lt dISposm?n s‘h.ould be done most preferably before DOE closes tlfe
e fina]. d;SPOSiti;nwo ut:) ;tll] allows significant cobalt-60 decay). All cautioned against
DOE should make pe o r u.i nolqu now a1.1d wanted to make and execute the decision in the future
HlE eurars, M 1rlnm.fa posmble‘and given funding concerns, a trust fund may be required for |
il et s fi : actr reactor as an intact block should be avoided if possible because road
ST Tl ; a ansporte%r that can perform the task will impact the environment. Al

ase of carbon-14 during the move or dismantlement could complicate the dc-:ci Si(fl? e

P w . . . . . .

B Reactor. There istori
PWssciiifeie HT?? jxtre;:nslt)rong lsupl.)ort for the historically significant B Reactor to be preserved
10 yomes R e e maintained in a.safe configuration, which is assumed possible for
b g intenance. The roof_ will need replacement in 10 years. The reactor ma
e Eoulg E:smble. c?th.er uses in the 100 Area and development of national monmflent
e consi ‘ered in the evaluation for disposition of the other reactors. Th
shing a museum still need to be assured, but the 2006 Tri -Party Agreement nﬁles:one

100 Area_ Post-Cleanup Activities. For the next 50 years, or as 1
the lands, activities will be consistent with the Hanford Rea h N onal
conservation/preservation land uses. Near-terr il
shrub-steppe habitat in Columbia Basin an
National Wildlife Refuge.

g as a federal entity is controlling

al Monument designation

e eal and

dterm act.}v1Ues will include preservation of the last native
protection of cultural and historical resources and use as a

Recreational and touri
! 1 sm uses are expected to be boatin i i i
camping, hunting, swimming, hiki ng, and photography ® (motorized and SR,
Whi;l"rltbal(]i N ations expect to. use the area for traditional fishing, hunting
€ tra itional farming will more likely not occur, restoration ’
Americans may be pursued.

gathering, and sweathouses.
of plant species important to Native

There coul
iy o hourl; d v:ltio be Hkanford Reach boat tours and B Reactor Museum tours with bus tours duri
T Lo i; ! ‘; Ipar area between Vernita Bridge and B Reactor. A resident ranger and f ‘m_?g_
possible for the Hanford Reach National Monument (but not near former waste ; Itm)y N
ites).
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i iviti res is
term activities (after 50 years), a broader range of possible activities/exposu

Fisanup ton iviti iviti seen to be possible
- 'pf);;ed Bespide tl%e continuation of near-term activities, many other activities are P
envisioned.

and perhaps reasonable:

e [ndividual residences .
e Possible resurrection of the Hanford town site
e Hotel with swimming pool near National Monljlment
e (Commercial activities (e.g., restaurant, souvenir shop) Y
e Agricultural uses (e.g., fruit orchards., tree farms for ‘woo pulp
e Industrial activities (e.g., gravel mining, manufactunng).
i ilroad access to 100 Areas o
: s?\r?iii:lsf;iesr::ection and law enforcement personnel housing in 100 Areas

¢ Qil and gas leasing

be stabilized to minimize physical hazard in the long term.

SO W

options. nt-to-government discussions on these

expressed. Tribal members pointed out the need for governme

topics.
3.5.34 Final 100 Area End State Based on Feedback from Workshops

n would be based on adequate protection of human healt.h
identified conservation and preservation
e how
eation-

Cleanup objectives for an end state visio s
b e tl?hCLUP;'ingrange of exposure scenarios to determin
i i Rs. The appli : ’
use and compliance with ARA : able X Kot o
lalmd is clean forzonservation and preservation activities are envisioned to include
clean 1

anticipated.

(see Section 3.5.2). The groundwater

i imilar to the baseline ‘
i i O et cial use within a reasonable time frame.

L) 1

ill make a final
Cocoon eight of nine reactors and leave in place to decay for up to 75 years. DOE will m

1
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occurred. The decision will be made prior to cleanup completion. This delay will require a commitment
of future funds toward the final decision.

Keep the B Reactor in its current configuration until funding is secured to support a museum. Should
the support not materialize, B Reactor will follow the path described for the other reactors. Cocooning of

B Reactor would be finished with the remainder of the 100 Area cleanup completions and no later than
the end of the River Corridor Contract period.

The end state vision for 14 pipelines that extend into the Columbia River is to leave them in place, if
risk levels are protective and ARARs are complied with and removal results in additional impact.
Stabilize the pipelines if required. This evaluation will be part of the final ROD (2008) via the CERCLA
process with removal and disposal if any section of the pipelines should wash up on shore. While small
concentrations of radionuclides and metals, such as mercury and chromium, are in scale and sludge, they
are not in a form that is hazardous to fish that may enter the pipelines, nor do the contaminants pose a risk
to the public warranting remediation while the pipelines remain in the river. There are a number of
hazardous conditions with potentially significant adverse consequences associated with the pipeline
removal option. The receptors that appear to be potentially at greatest risk are onsite workers (injury and
exposure), salmon (river habitat disturbance), bald eagles (mating and nesting disturbance), and riparian
and shrub-steppe biota (construction impact). As such, significant measures would need to

be undertaken
during work performance to seek to prevent or mitigate these hazardous conditions wherev

er possible.

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

The end state vision for the approximately 250 above-ground structures in the 100 Areas is the same
as the current baseline end state, to demolish and excavate to 0.9 meter (3 feet) below grade.

The end state for the K Basins is also modified from the baseline. The fuel has been stabilized and
repackaged for interim storage in the Canister Storage Building within the Central Plateau awaiting final
disposition at a geological repository. In addition, water from the basins will be treated and disposed of
in the 200 Areas. Fuel pieces make up approximately 0.4 cubic meters (0.5 cubic yards) of the 50 cubic
meters (65.4 cubic yards) of the sludge. The fuel pieces will be removed with the sludge and disposed of
with the fuel. The sludge will not be stored in T Plant but instead stabilized using in-container solidifi-
cation processes, similar to those used by commercial nuclear power plants. Dispose the sludge at WIPP
or in a 200 Area Core Zone (if less than 100 nCi/g) in accordance with waste acceptance criteria and

CERCLA decision documents. Grout remaining equipment and material in place and then cut up and

move to a disposal facility in the 200 Area. The basins will then be cut into pieces and transported to an
onsite disposal facility. '

The end state vision for the land in the 100 Areas is that it remains in federal control well beyond the
EM cleanup mission. The Hanford Reach National Monument is currently being managed by the U.S.
Fish and Wildlife. A management plan is currently under development by the U.S. Fish and Wildlife for
the next 15 years for the monument. The vision for the remainder of the 100 Area would be to fold the
land into the refuge system. DOE will maintain its legacy management responsibilities required by the
final remedy decisions includin g continued surveillance and maintenance of the reactor cores and the
strontium-90 plume in 100-N Area and continued groundwater monitoring,
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3.5.3.5 300 Area

The 300 Area is located in the southeast portion of the Hanford Site, along the west bank of the
Columbia River, 2.4 kilometers (1.5 miles) north of the city of Richland. Some of the facilities in the
300 Area are still in use. Starting in 1943, the 300 Area was the location of uranium fuel fabrication
1 for reactors in the 100 Area. It also was the center for much of the Hanford

facilities and provided fue
include chemical processing

Site’s research and development activities. Facilities in the 300 Area
laboratories, test reactors, and numerous ancillary/support structures. Later work included research for
waste management, biological, and environmental sciences. Over the years, each contributed to
liquid and solid waste streams, contaminated buildings, and unplanned releases to the environment. The
300 Area contains a total of 165 waste sites of which 13 are burial grounds (includes 618-7, -10, and -11).
Eight of these sites are outside of the 300 Area industrial complex in remote locations. They are the
300 vitrification test site, 316-4 crib at 618-10 burial ground, 600-47 dumping area north of 300 Area,
600-63 a 300-N lysimeter facility, 600-259 a lysimeter site, 618-7 drums of pyrophoric zircaloy chips,
618-13 contaminated soil mound, 618-10 transuranic contaminated waste. Thirty-nine of the 165 waste
sites have been remediated of which 5 are burial grounds. As of April 2005, over 643,000 metric tons
(709,000 U.S. tons; over 38,160 truckloads) have been excavated from the 300 Area and transported to
ERDF. The transportation risk of this campaign was 6.6 x 10 fatalities. No fatalities have occurred as a
result of the 100 and 300 Area cleanup campaigns to date: however there was one significant trans-
portation incident involving movement of material and equipment from the 100 and 300 Areas.

energy.,

water contamination is from waste discharge to engineered facilities

The primary source of ground
ironmental concern is uranium; a plume of uranium approximately one

such as trenches. The primary env
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 restricted surface use. The 300 Area has one final ROD
(ROD 1996b). The remedial action objectives in this ROD are based on the default Model Toxics Control
Act Cleanup Regulation (WAC 173-340) industrial land-use scenario for soil. Direct exposure,
inhalation, and ingestion are the primary pathways of concern. Direct exposure is based on an 8-hour-

per-day worker that is both indoors (4.6 meters [15 feet] below grade) and outdoors. There is also the

assumption that contamination from waste sites and burial grounds is at the surface. According to the

ROD (ROD 1996b), human health risk is being reduced for the industrial worker from greater than 107 to
metals and organics and from ~10? to ~10™* probability

10° probability of additional cancer incidence for
of additional cancer incidence or 15 mrem per year for radionuclides based on EPA guidance on dose rate

to risk conversion.

Remedial actions at the 300-FF-1 Operable Unit that removed contaminated soil down to 4.6 meters
(15 feet) from 16 waste sites including the major liquid/process waste disposal sites, one burial ground,
and 3 small landfills are complete. To date, surface exposure rates meet unlimited surface use at many
site because whenever possible sites have been backfilled first with excavated material that is below the
standard for industrial use (267 pCi/g uranium if there was any). Backfilling is completed with clean fill
from a borrow site. Remedial actions at the 300-FF-2 Operable Unit are underway to excavate solid
waste burial grounds and haul the contaminated contents and soil to the Environmental Restoration
Disposal Facility. As of April 2005, excavation of 69 waste sites including 5 burial grounds has been
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completed. Fi Vi i W
P 1nal RODs have not been written for the entire 300 Area soil and ground ater cleanup. A
p.

L] 1Trer

ences (ESD) was issued for the 300-FF.
: -FF-2 ROD (EPA et al. 2 i
e . : al. 2004) documenting th i
o grounds will be cleaned up to unrestricted surface use standards for a g'd g Fhese i
loonz';o, even though the land use remains industrial. This scena s
it ea RODS'(ROD ?996;1, 1999a, 1999b, 1999c¢), including u
fomylpg wlaste sites/burial grounds is believed to be a cost-effecti
rint a 1 i iti

2 m}; - theiﬁ:ﬁm‘:r Corridor. Tl.le a.ddltlonal cost to remediate the eight waste sites/burial
e T ricted surface use criteria has been estimated to be $750,000 (or just i .grounds

y ;000 of the extra cost is attributable to the 618-10 burial grou,ncl R A

rio is identical to current scenarios in the
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one farther south and away from the river. Workshop participants also indicated a preference for non
irrigated uses over irrigated uses to minimize mobilization of any uranium that remains in the vadose zone

or groundwater.

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

Reuse of the area will lead to better protection of any contamination that remains. People living and
working in a region with remaining contamination and institutional controls will pay attention to these
controls which will lead to better protection. An example given was the desecration of Civil War battle
fields that are not set aside and maintained. Isolated locations in the woods are much more often looted
than those that are identified and maintained.

As with workshops for the other areas on the site, participants expressed the concern that institutional
controls will fail. As a result, the consequence of the failure of institutional controls needs to be under-
stood. If an obvious action needs to be taken; for example a large hole dug, to violate the institutional
control and cause harm it will be much easier to prevent than if minor actions result in exposure. Partici-
pants also indicated that development should not preclude further cleanup actions if monitoring identifies
the need to do more or new technologies are developed that could reduce the remaining contamination. A
complete listing of the notes taken at the workshop can be found online at http://www/hanford.gov/docs/rbes.

3.5.3.8 Final 300 Area End State Based on Feedback from Workshops

Until final records of decision are produced, the existing cleanup standards under the interim action
Record of Decision for the source operable unit will continue to be utilized. Remediated sites will be
backfilled to support unlimited surface use (irrigation and groundwater use may be restricted, based on
success of future groundwater cleanup activities) where practicable. To date, this has been accomplished
whenever possible by backfilling the excavated waste sites first with excavated material that is below the
standard for industrial use (267 pCi/g uranium if there was any) and finishing with clean fill from a
borrow site. DOE will continue this practice in the future where practicable.

The risk assessment for the River Corridor will be completed to support final remedial decisions. The
outcome of the River Corridor risk assessment, the final remedy for groundwater, the 5-year review of
land-use decisions, and the data gathered during the early stages of cleanup will be considered along with
public input before final 300 Area site remedies are identified.

3.54 Central Plateau — Background, Baseline, and End State Descriptions

The Central Plateau consists of ~194 square kilometers (~75 square miles) near the middle of the
Hanford Site. The plateau contains about 900 excess facilities formerly used in the plutonium production
process including five massive chemical processing facilities (i.e., canyon s) and Plutonium Finishing
Plant (PFP) as well as about 1,000 individual waste sites including both buried solid waste and contam-

inated soil.

The Central Plateau Core Zone of 64.7 square kilometers (25 square miles) will be an industrial
exclusion zone land use for ongoing waste disposal operations and infrastructure services, which are
" needed for continued use to support the cleanup mission. This collection of facilities, waste sites,
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Table 3.6. Potential Future Land Uses for the 300 Area Identified During the End State Workshop

Use Category Envisioned Uses
Industrial e Industrial business uses by DOE or Department of Defense, such as biological and

chemical research, high-tech engineering, and research on how to get uranium out
of the environment. :

e Agricultural uses (e.g., wineries)

e Passive Energy Generation

e Office Complex Development

e Energy Development

e Sustainable research and development for “green” energy development.

e Redevelop the area with facilities for educational use

e Redevelop with light industry — especially those that could make use of the
Treated Effluent Disposal Facility.

e Develop the area into a transportation hub because of the proximity to rail lines,
barge dock and major highways.

e The area could be used for future government missions.

Recreational e Retirement area (unbonstrainecl uses similar to those identified for the 100-Area
during the 100 Area End State Vision Workshop, such as a golf course, swimming
pools, walking path along the river) g
e Recreation, especially along the River — biking, boating, walking
e Entry to National Monument
Other e Any land with a river view should be unrestricted (because of its high value).

e Leave the 300 Area as an open area with natural vegetation — no irrigation will be
required resulting in less uranium being released to groundwater, protect cultural
and historical resources

e The area could be developed for a variety of uses like the Columbia Point area in
Richland -

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

e Bridge to Pasco

3.54.1 Central Plateau Current Baseline End State

Most of the contaminant inventory from the Hanford production era is stored or disposed in the
200 Areas within the Central Plateau. The 200 Areas also receive waste from cleanup operations from the
rest of the Hanford Site as well as offsite waste from other DOE sites as allowed by law. The end state
for the Central Plateau, under current plans, is described in the following paragraphs.

The 200 Areas Remedial Investigation/Feasibility Study Implementation Plan (DOE 1999c) proposes
a standard dose of 15 mrem/year or a risk of 10 to 107 for risk evaluations. Current baseline remedi-
ation goals for all waste sites incorporate a cleanup dose rate standard of 15 mrem/year for industrial
workers under an industrial-use scenario. This is based on an industrial scenario for all remedial actions
inside the Central Plateau Core Zone. Outside the Core Zone, land use is identified as conservation
(mining). The baseline remediation goals are based on the risk range of 10 to 10 under CERCLA using
an industrial scenario as a conservative estimate for the conservation (mining) land use. Other scenarios
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The Central Plateau includes ~1,000 waste sites including 132 burial grounds/landfills/dumps.
Sixty-nine of these waste sites including 29 landfills/dumps are outside the Core Zone. There are

33 burial grounds inside the Core Zone.

No action is proposed for 17 of the 69 waste sites outside the Core Zone. Three of the waste sites
outside the Core Zone are landfills containing solid waste or dangerous non-radioactive waste. Only one
soil waste site (the 200-B-57 crib) has been remediated: however, the CERCLA final ROD covering that

waste site has not been approved. This waste site was covered with the Hanford prototype surface barrier

in 1994.

The cribs, trenches, ponds, and burial grounds, i.e., waste sites, will be generally addressed by one of
four alternatives: (1) removed, treated, and disposed to an approved disposal facility; (2) existing soil
covers maintained under institutional controls and natural attenuation; (3) capped with a suitable surface
barrier; or (4) no action. Other actions may be needed for site-specific remediations. Some cases may
call for a combination of remove, treatment and disposal of waste site contents followed by installation of

ce barrier. Surface barriers will be designed to limit the infiltration of water and thereby slow the

a surfa
e underlying groundwater. Barriers will be

movement of contaminants currently in the vadose zone into th
designed to reduce infiltration and prevent intrusion by plants and animals so that the underlying contam-
ination is not dispersed. Smaller 200 Area waste sites may be consolidated if cost efficiencies can be
gained and worker risk associated with moving the contaminated material is acceptable. Current baseline
cost estimates assume 32% of the waste sites or ~570 hectares (1400 acres) will receive a suitable surface
barrier, 40% of the waste sites will be removed and disposed, and 28% will be under natural attenuation

with appropriate monitoring or no action.

Disposition of over 643.7 kilometers (400 miles) of buried pipelines in the Central Plateau has not
been resolved. However CERCLA-based work plan development efforts are underway to delineate
remedial investigation needs and remedial alternative evaluations in support of future remedial action
decision making. One possible remedial alternative is that limited sections may be removed, treated, and

disposed to ERDF, WIPP, or other approved disposal facilities.

Institutional controls under federal control will be integral to appropriate remedies. Controls may
include restrictions to prevent intrusion or modifications to the surface barrier, environmental monitoring,

and/or deed restrictions.

An extensive inventory of radionuclides exists in two other forms that require disposition; the
German logs and the cesium and strontium capsules. An agreement between an agency of the Federal
Republic of Germany (FRG) and DOE resulted in the production of 34 isotopic heat sources (“German
logs™) in the mid-1980s. Stainless steel canisters were filled with radioactive borosilicate glass. The logs
contain a total of approximately 8.3 million curies consisting mainly of cesium-13
also containing transuranic contamination. Originally the logs were intended to be transported to
Germany for use in experimental programs associated with the development of underground storage
facilities. Currently the German logs are managed as remote-handled tran suranic waste (approximately
6 cubic meters) and are stored at the 2420-W cask storage pad at the Central Waste Complex. They are
stored in casks that provide the needed shielding to meet facility operational limits of 100 mrem/hr. The
storage pad has a roof but is not enclosed. They will be processed for certification for disposal at WIPP
sometime after 2012 when plans show that the remote-handled transuranic processing capability will

7 and strontium-90, but
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the next 50 years). Beyond that time, institutional controls would be much less reliable and a
broader range of potential uses should be considered.
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Encourage compatible industrial uses to improve the viability of institutional controls. One means to
strengthen the viability of long-term institutional controls on the Central Plateau would be to
encourage compatible industrial uses that would be motivated to retain knowledge of the di sposal
locations that remain, A variety of potential compatible uses was discussed including energy
production, environmental cleanup technology firms, uses requiring the remoteness of the Plateay

(e.g., low-light astronomy, bio-chemical research, etc.), continued waste management, and historical
preservation of Manhattan Project facilities,
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e Deal with the highest risk facilities first and base decisions regarding whether to leave or demolish
facilities on risk. “Robust” facilities (e.g., the canyons) might be left in place if the contamination is
contained to a similar degree as it would be in an engineered waste disposal facility. It makes little
sense to demolish facilities and move them to the Environmental Restoration Disposal Facility if

they can be made safe where they are.

e Remove “less robust” facilities. For example, PFP is a high-risk facility and its construction makes
demolition relatively easy (use lessons learned from 233-S demolition) so get rid of the building and

the equipment inside it now.

e Dispose of additional waste in the canyon facilities. Canyons could be as protective as, or even more
protective than, the Environmental Restoration Disposal Facility. Waste acceptance criteria must
first be developed for any waste left inside or imported into a canyon building.

e Compare current risks to workers to risks posed to future generations and the environment.
Consider worker radiation/chemical exposure, industrial accidents, and maintenance activities for

specific remedial alternatives.

e Develop a comprehensive remedial action work plan for the Central Plateau. Integrate all
components in a logical, cost-effective, and protective manner and includes life-cycle costs as well

as the pros and cons of remedial alternatives.

e Take advantage of vast process knowledge of retired workers. Conduct comprehensive interviews of
retired workers to capitalize on this information resource. It could result in more economical and

more reliable characterization.

e Develop monitoring systems for surface barriers and mitigation action plans to ensure barrier
performance and prepare for potential future problems — This is needed to address serious doubts
about the effectiveness and duration of institutional controls. (The unreliable nature of institutional
controls was recognized as a general theme, but it was not heavily discussed for this topic, probably
because the Core Zone concept assumes institutional controls will be a remedy component for quite

some time.)
Diverse opinions were also expressed about the following issues:

e Surface barriers. Participants generally accepted the idea that surface barriers will work for canyon
facilities and are protective, but some felt that surface barriers are not necessary, and some felt that
we would be better off without them. The reasons for not capping included (1) the large facilities
would serve as a reminder of what has been left in the area, and (2) we would cause more environ-
mental damage digging up the huge volumes of borrow source materials needed for these surface

barriers.

e Pipelines. Discussions included a request to use a consistent, logical approach for all pipelines.
Some participants felt that pipelines should be closely associated with the facilities they served, and
others felt that they should be considered separate entities and not tied to any specific facilities.
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Because the Central Plateau will remain an industrial area to be used exclusively for waste manage-
ment operations (nuclear and non-nuclear) for the foreseeable future, CERCLA RODs for the 200 Area
will define cleanup and future exposure levels to be compatible with an industrial-exclusive land use.
Cleanup will be designed so that workers under industrial nuclear and non-nuclear worker scenarios are at
acceptable exposure levels. A reasonable industrial exposure scenario will be used that includes direct
exposure to surface soil, exposure during limited excavation, inhalation, absorption, and ingestion of
contaminants. This scenario assumes no groundwater use. Waste sites containing contaminated soil will
be remediated through the use of a surface barrier or will be clean enough to not further degrade the
groundwater through leaching of residual contaminants (>4 mrem/year drinking water standard) from
natural recharge, protect the environment, and protect human health within the acceptable CERCLA risk
range for restricted surface use as allowed by industrial exclusive land use.

Fluor Hanford, Inc. has developed a plan for closure of the Central Plateau that adopts a regional or
“zone” approach to optimize and prioritize the cleanup of facilities, waste sites, and structures to achieve
closure. The end state vision is to continue development of and to finalize this approach for implemen-
tation. “The 200 Area will continue to receive waste (radioactive and mixed)-from Hanford cleanup
activities and from offsite sources. These materials will continue to be disposed in trenches, and
resources will focus on measures to reduce infiltration at closed Hanford burial grounds. One alternative
that was considered, but will not be pursued, is to reconsider the commitment that was made to dispose all
future low-level radioactive waste in lined trenches with leachate collection systems; DOE-EM-1 has
committed to the state of Washington that all future solid waste disposed at Hanford will be in lined
trenches. Liners will provide limited additional risk benefit because waste for new cells must meet waste
acceptance criteria that will minimize probability of liquid generation. Long-term protection, including
groundwater protection, can be adequately provided by surface barriers. Putting waste in lined trenches is
not expected to result in significant risk reduction and increases costs for construction and operation. An
estimated three more burial ground cells are needed in the Central Plateau Core Zone. RCRA
Subtitle C liners and leachate systems will cost ~$9.5 million for each cell. The end state vision proposes
to focus resources on improving surface barriers at the many existing closed low-level waste burial
grounds at Hanford where minimal operational covers have been constructed.

Several options have been considered to dispose of the cesium and strontium capsules. These options
include continued storage in the pools at the Waste Encapsulation and Storage Facility, passive storage in
air at a new facility, overpacking and disposal of the capsules at a geologic repository, and vitrification
into a glass or calcination into an oxide followed by disposal at a geologic repository.

DOE’s current vision is to continue storage of cesium and strontium capsules in wet storage
in the Waste Encapsulation and Storage Facility in the 200 Area in the near term (up to 5 years).
Onsite dry storage for up to 50 years in the Central Plateau of the Hanford Site should be
considered as a potential cost effective risk-based option until the cesium capsules can be sent to
a geological repository and strontium capsules can be disposed of in the Central Plateau in
accordance with waste acceptance criteria and CERCLA decision documents. There are
regulatory issues and Ecology has serious concerns with this on-site disposal alternative. The

National Research Council (2003) states that:

“Intermediate or long-term storage on site has the advantages of allowing monitoring and
surveillance, providing physical protection, saving the material as a potential resource,
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2. Removed, treated, and disposed to an approved disposal facility
3. Maintain existing soil covers under institutional controls and natural attenuation

4. No action

Other actions may be needed for site-specific conditions, such as the presence of organic constituents.
Surface barriers will be designed to limit the infiltration of water and thereby slow the movement of
contaminants currently in the vadose zone into the underlying groundwater. Barriers will be designed to
reduce infiltration and prevent intrusion by plants and animals so that the underlying contamination is not
dispersed. The CERCLA process will be used to determine which of the four options is most appropriate
for each waste sites. Consolidation of smaller 200 Area waste sites will be considered to optimize

* placement and minimize the number of surface barriers if cost efficiencies can be gained.

One of the reasons for pursuing this approach is that worker risks associated with the remove, treat,
and dispose activities are greater than those associated with surface barriers. The risks to the worker are
greater based on the multiple stages of operation in remove, treat, and dispose remediation activities. The
potential for both common industrial accidents and accidents associated with exposure to radiological
contamination are increased. There is also a cost risk associated with implementing the remove, treat,
and dispose alternative, which is the cost of protecting the workers from potential exposure during various

stages of operation.

Approximately 15,000 cubic meters (19,619 cubic yards) of suspect transuranic waste that was placed
in four burial grounds after 1970 remain in place with a surface barrier. The baseline assumes removal
and offsite disposition of the transuranic waste component (~1,000 shipments to WIPP) and treatment and
on or off site disposal of any low-level waste component resulting from removal activities. The current
cost estimate to complete waste retrieval in burial grounds 218-E-12B and 218-W-3A is about
$355 million. Estimated treatment costs for the non-transuranic waste retrieved from the low-level burial
grounds are about $340 million and for thermally treating 600 cubic meters (784 cubic yards) of mixed
low-level waste about $36 million. Under the end state vision, retrievably stored suspect TRU waste will
be retrieved treated, and the TRU portion shipped to the Waste Isolation Pilot Plant (WIPP). The low-
level portion of the retrieved waste will be treated and disposed of on-site. Wastes containing transuranic

materials buried pre-1970 will be managed per CERCLA decisions.

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

place.

Institutional controls under federal control will be an integral component for appropriate remedies.
Controls may include restrictions to prevent intrusion or modifications to the surface barrier environ-

mental monitoring and/or deed restrictions.

Future 200 Area waste management and disposal operations will be designed, in concert with non-
degradation policies, to minimize the contamination of underlying groundwater to the extent practicable.
Current and future groundwater remediation will focus on contaminant plumes that are currently
contained within the Central Plateau but have the potential to migrate outside the plateau. CERCLA
processes under the Tri-Party Agreement will be used to reach final RODs for the 200 Area groundwater
plumes. It is expected that remediation efforts in this region will focus on carbon tetrachloride, uranium,
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1. Waste will be retrieved at, near, or beyond the goals established by Tri-Party Agreement barring
currently unforeseen obstacles. This should result in ~99% of the waste volume being retrieved and

treated.

2. High-level waste, containing >90% of the current total tank radioactive material inventory, will be
vitrified and disposed of at the national high-level waste and spent nuclear fuel repository.

3. Transuranic waste retrieved from the tanks will be treated, packaged, and characterized in a manner
that should enable disposal offsite at the WIPP transuranic geologic repository.

4. Low-activity waste and secondary low-level mixed waste will be treated and put into stabilized forms
“that enable disposal onsite within the Central Plateau in DOE-authorized and Ecology-permitted
(RCRA) mixed waste disposal facilities.

5. Residual materials that cannot be removed from the tanks will be stabilized with grout formulations
and/or other materials engineered to isolate and contain any radioactive and hazardous constituents
associated with the residuals. The tank void space will be back-filled with natural and/or engineered
materials selected to both contribute to the defense-in-depth containment and isolation of the waste
and to stabilize the tank against structural failure, e.g., dome collapse.

6. Above grade structures within the tank farms will be decommissioned and brought to grade level.
Contaminated rubble and other materials will be disposed of in RCRA and/or CERCLA compliant
facilities. Ancillary equipment, pits, and piping will have any liquid removed to the extent it is
possible and be backfilled to fill major void spaces prior to final closure (pending the single-shell tank
closure plan and single-shell closure environmental impact statement).

7. Engineered barriers will be placed over the tank farms to divert precipitation from contacting residual
waste in the tanks, ancillary equipment, and soil column underlying the tank farms. The surface
barriers will also provide protection against plants, animals, and certain forms of possible human

intrusion, e.g., shallow excavations.

8. Tanks and tank farms will be landfill closed under the Tri-Party Agreement, which integrates the
RCRA and CERCLA processes and provides for end state analyses. Active and passive institutional
controls (guards; fences; permanent surface and embedded markers; government held land, water, and
mineral rights; extensive public records delineating the location and content of the closed tank farms)
will be used to reduce the risk of inadvertent intrusion, e.g., major excavation or drilling to obtain
groundwater for irrigation or potable purposes. Monitoring systems will be put into place and main-
tained for an indefinite period of time in the future (hundreds of years) to measure parameters that
affect contaminant transport and determine whether any waste migration may be occurring. Specific
approaches will be determined nearer the time when final closure of the Hanford Site occurs using
appropriate information/technology available at that time.

355 Summary of Tribal Discussions

As mentioned in Section 3.5.1 DOE recognize the importance of Tribal Consultation in obtaining
input to the end state vision development process. The following is a summary of the discussions
between DOE and Tribal representatives following the final End State Workshop in June 2005
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3.5.5.1 Confederated Tribes of the Umatilla Indian Reservation
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replacement), allows adjacent waste to be excavated, is most permanent, uses by far the least amount of
clean fill (with its associated natural resource injury and associated costs), and protects the tribes and

public the most.

The tanks should not be filled with grout. We strongly support full removal so that the tanks and
associated soil contamination can be removed. If they cannot be removed in the short term, then DOE
should not take irreversible interim actions such as filling the tanks with grout. We strongly oppose the
reclassification of residual high level waste as low activity waste, which would result in leaving high level
waste in near-surface disposal or storage sites, which is prohibited by law. '

Contamination from tank leaks has clearly reached groundwater and is moving toward the Columbia
River. We may have only decades until it begins to affect the last salmon spawning area in the mainstem
Columbia River. The contamination that is in the vadose zone should be excavated to a depth that needs
to be negotiated. If residual soil uranium is fairly immobile for the present, this makes it easier to
excavate; and immobility is not a valid reason to leave it in place, but fortuitously aids in removal.
Associated pipes, trenches, cribs, ditches, electrical lines and other waste should be removed.

300 Area Summary Statement. The 300 Area should remain under federal control, preferably jointly
BIA and USFWS.

In the 300 Area, there may be uncontaminated buildings that could be reused. This is to be
encouraged, as long as there is not soil contamination beneath them, and as long as no irrigation or
landscaping is added, since this could mobilize the uranium in the soil.

The uranium in the soil and groundwater needs to be addressed. If a remedy such as soil flushing is
proposed, it must be accompanied by catch-systems (such as a freeze barrier) so that the uranium does not

simply get flushed into the river.

3.5.5.2 Nez Perce Tribe

Discussions with the Nez Perce Tribal staff began with a review of information gathered at the
workshop on the 300 Area held on May 19, 2005. The staff pointed out that no water quality criteria exist
for uranium that can be used to assess whether biota are being protected by the cleanup achieved. The
Nez Perce would like to see additional work done to identify the concentration at which uranium is
harmful to aquatic and riparian species so that water quality criteria can be established for uranium similar
to the criteria that have been established for chromium in the 100 Areas.

There is a concern that moving the 300 Area from federal ownership to private ownership and
development will exclude the Tribes from having access to the area for their uses and will put cultural and
archaeological resources at risk. They would like to see the area remediated to allow unrestricted surface
use, vegetated in native vegetation and protected to preserve the ecological, cultural and archaeological

resources.

The cleanup of waste sites in the 300 Area is being done independently of the cleanup of the uranium
contamination in groundwater. The Nez Perce technical staff commented that the cleanup of these two

problems should be done in a more integrated fashion.

Hanford Site End State Vision
3.66 October 2005

DOE/RL-2005-57

Clea::;rsi i}:}ls been dcilscuSSion of turning the 300 Area over to local county or city governments followin g
as was done with the 1100 Area. The Tribe asked that consi i i

; i s sideratio i

this land to the Tribes once cleanup is completed "oegven o ransiering

Suc}ﬂl;rgl% ;:he workshop on.the 200 Areas there was considerable discussion on the canyon facilities

i ant. An a?temanve that had a lot of support during the workshop was to take the buildings

& DO;HI civert thtim in place. The Nez Perce agreed with that approach for the U Plant pilot; .
OOKs at other canyons (e.g. PUREX Plant and the PU i i

one individually with the aim of keeping the co i e Mo e

is reasonable and feasible. The i ites i i
: Y support moving as many sites including buildi i
that more of the Central Plateau is available for future use. e s

) In abtlilscussion of the‘ disposition of the reactor blocks in the 100 Areas, Tribal staff said it is
: l;:;:epta. e to leave them in place for 75 years to allow radioactive decay to reduce the risk to workers and
environment before they are moved to the Central Plateau. They also indicated that it would be

h n

ants remaining at the end of cleanup but the
buildings that remain in the future will

carrled out at the site. The staff also mentioned that their ultima
entirely removed but they recognize that the technology is not y
the workers. They asked that DOE recognize that cleanup does
new technologies become available in the future additional clea

et available to protect the environment or
not end with the EM mission, but that as
nup should occur.

I ; . ; .
ol gnr:frizgrii (:n the w.orksl}llop discussion on removing the pipelines from the river the Nez Perce staff
at removing the pipelines will stir up sediment in the ri i
e e river that will move d
ae con . : ownstream
portant salmon spawning beds and may disrupt salmon spawning for years. Disrupting spawning

for several years may result in decimati ion
oyl . y mating the population in the Hanford Reach forever and that would be

3.5.53 Yakama Nation
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Tribal representatives pointed out that Yakama Tribal members are documented to be the highest risk
population affected by Hanford contaminants. They identified two reports to be referenced in end state
analysis as documentation of significant exposure pathways and risk factors for Yakama Nation Tribal

members:

e (Columbia River Basin Fish Contaminant Survey, 1996-1998, United States Environmental
Protection Agency, Office of Environmental Assessment, EPA 910/R-02-006, July 2002

e A Risk-Based Screening Analysis for Radionuclides to the Columbia River from Past Activities at
the U.S. Department of Energy Nuclear Weapons Site in Hanford, Washington, Department of Health
and Human Services, Centers for Disease Control and Prevention, RAC Report No. 3-CDC — Task
Order 7 — Final, John E. Till, November, 2002. :

The ensuing discussion pointed out that the contaminants contributing to the risk identified in the
EPA study are heavy metal and organic contaminants. The study does not identify Hanford as a
significant contributor of these contaminants. This study also indicates that the potential cancer risks
from consuming fish collected from the Hanford Reach due to radionuclide content were similar to cancer
risks from consuming fish collected from the upper Snake River outside of the region influenced by
Hanford. However, the EPA study included only limited measurements of a few radionuclides in
Columbia River fish. The Yakama Nation supports a comprehensive analysis of radionuclides in
Columbia River sediments from Hanford operations.

Tribal representatives also stated that a defensible end state requires a credible Yakama Tribal risk
scenario. To date, no risk scenario which can be applied to Yakima Nation Tribal members has been
developed. Development of such a scenario is a complex undertaking, as evidenced by the risk studies
cited, each of which were multi-million dollar, multi-year efforts conducted by specialists in the

appropriate disciplines.

The Yakama Nation proposes a cooperative approach with DOE to arrive at the Hanford end states
which complies with Treaty rights and protects Tribal members at risk levels no greater than those
established for other populations (1 x 10™ to 1 x 10 lifetime risk).

The discussion also touched on removing the reactor discharge pipelines from the river. The Yakama
are concerned that removing the pipelines will impact salmon spawning and other aspects of the ecology
of the river. As such they would like to understand the risks associated with leaving the pipelines in place
and unless they are significant they would like to see them left in place to reduce disturbance of the river
ecosystem. They also agreed that the reactors could stay in place to allow for decay of radionuclides that

remain in the cores. At some point though, they need to be removed from the River Corridor for disposal..

In the end the Yakamas reiterated that if DOE honors the Tribes treaty rights and applies a
meaningful risk scenario for the Yakama lifestyle they will support the DOE end states.
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4.0 Hazard-Specific Discussion

This chapter describes the specific hazards at the Hanford Site and is organized by the major areas at
Hanford: 100 Areas, 200 Areas and 300 Area (including key waste sites located in the 600 Area). In
September 1996, the 1100 Area of the Site was cleaned up and deleted from the NPL. This chapter also

describes the potential exposure pathways (conceptual site models) for both the current baseline end state
and the end state vision.

Hazards at the Hanford Site can be grouped in two broad categories:

® Near-term (safety-related) hazards — where hazards with potentially large consequences could
result from the release of radionuclides and chemical contaminants in the current or remediation
phase. The major exposure pathway to receptors is via the air. Near-term releases are characterized
by a relatively low likelihood of occurrence but moderate-to-high consequences. These hazards
affect directly involved workers, co-located workers, and potentially the public and ecosystem
rec;j:ptors‘ Examples of these hazards include the larger inventories of radionuclides such as the
cesium and strontium capsules stored in the Central Pl ateau, the plutonium inventory at PFP, the
transuranic waste drums at the Central Waste Complex and former safety issue tanks. Cu1‘re}1t
sy.stfarr{s and procedures are in place to safely manage the risk posed by these materials and to
minimize the potential for accidents that could lead to adverse consequences.

e L01.1g-term (environmental and human health) hazards — where harm results from transport of
radlfmuclide and chemical contaminants through the groundwater to human and ecological receptors
or directly to future site uses. Long-term risks are characterized by a relatively high likelihood cP:f
occurrence but releases occur over a long time. The time frame of concern is primarily post-closure
(e.g., 100s or 1,000s of years in the future). Examples of these hazards include the past releases of

contaminants to the soil column in both the 100 and 200 Areas and existin
‘ 1 roundwat
discharge to the Columbia River. °e e plumes tht

In considering hazards, it is also important to understand Risk and H d
the additional hazards that can be caused during remediation =
activities to workers and to ecological receptors through
physical disruption of natural habitats.

Risk is generally described as the
product of the consequences and the
likelihood of a receptor being

. Since the beginning of the Environmental Management exposed to a hazard. To understand
rmssmp at the Hanford Site in 1989, the highest priority has risk it is necessary T‘o understand
been given to reducing and eliminating the near-term risk the hazard source (e.g., quantity
conmb.utors. These hazards represent the dominant source toxicity), the likelihood 'of its reléase
terms for near-term, safety-oriented risk assessments at the the potential transport pathways ’
Hanford Site. These hazards are reduced and eliminated (e.g., air, soil groundwater), and the
th‘rough removal to the 200 Area away from the Columbia specific exposure mechanisms for
River and population sources, through stabilization to less potential receptors (e.g., inhalation,

ingestion).
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