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4-115, 4-117, 5-11, 5-14, 5-48, A-7, A-28, C-8, D-10, E-2, E-12

Saddle Mountain National Wildlife Refuge . . . ... i, Foreword-3, 1-33, 3-2, 4-4, 5-11, C-4, C-9
safeguards and SECUNLY . . ...ttt 4-112, 4-115, 5-74
sagebrush . 1-8, 1-17, 3-30, 3-35, 3-48, 3-50, 4-25, 4-31, 4-61, 4-65, 4-66, 4-68, 4-71-74, 4-89,
4-115, F-7, F-11, G-12

salmon ... 1-3, 1-16, 1-18, 3-2, 3-27, 3-30, 3-32, 3-34, 3-35, 3-46, 3-47, 3-59, 4-1, 4-22, 4-24,
4-28, 4-49, 4-74, 4-77, 4-80, 4-81, 4-83, 4-84, 4-110, 5-38, 5-68, 6-13, 7-2, 7-14,

7-15, 9-12, 9-13, A-16, A-21, F-17, F-18, G-11, G-14

SBISIMIC . ottt 3-36, 4-11, 4-22, 4-134, G-12
S ottt e e 3-42, 4-112, 9-6, E-12
socioeconomic .. 1-13, 3-52, 4-96, 4-97, 5-1, 5-5, 5-8, 5-47, 5-49-51, 5-60-63, 5-65, 5-71, E-1,
E-8, E-13, F-20, G-11

soil . 1-20, 1-23, 1-30, 3-4, 3-20, 3-24, 3-29, 3-31, 3-34-36, 3-40, 3-47, 3-49, 3-51, 3-57, 3-58,
4-1, 4-3, 4-11, 4-16, 4-18, 4-21-27, 4-43, 4-46-48, 4-66, 4-67, 4-88, 4-118, 4-119,

4-126, 4-130, 4-131, 5-4, 5-11, 5-13-15, 5-17, 5-31, 5-33, 5-48, 5-51, 5-55, 5-56, 5-60-

63, 5-68, 5-69, 6-2, 7-16, 9-9, 9-12, 9-14, C-3, D-2, D-6, F-11, G-1, G-3, G-6, G-9,

G-14

South 600 Area . ... oot 3-7, 3-14, 5-17, 6-13, C-9
species of concern ......... 3-14, 3-20, 4-67, 4-74, 4-77, 4-78, 4-80, 4-89, 5-72, 9-13, C-3-9
steelhead 1-3, 1-18, 3-2, 3-22, 3-27, 3-30, 3-59, 4-24, 4-74, 4-77, 4-80, 4-81, 4-84, 5-68, 6-13
stratigraphy . . ... 4-11, 4-12
surface water .... 1-3, 3-3, 3-14, 3-34, 3-52-56, 3-58, 4-1, 4-24, 4-29, 4-30, 4-32, 4-35, 4-45,
4-118, 5-3, 5-15, 5-17, 5-28-31, 5-50, 5-68, C-2, G-7, G-10, G-13, G-14

TP A e XVi

treaty Foreword-3, 1-6, 1-15, 1-32, 3-6, 3-22, 3-25, 3-48, 3-59, 4-24, 4-28, 4-86, 4-90, 5-3, 5-7,
5-39, 5-43, 5-53, 5-54, 5-60, 5-61, 7-1, 7-2, 7-14, 7-16, 9-11, 9-12, 9-15, A-1-4, A-7-

11, A-14, A-16-19, A-21-24, A-26-29, F-18

Tri-Party Agreement Foreword-2, P-1, xvi, 1-1, 1-11, 1-14, 1-31, 3-14, 3-21, 3-47, 4-118, F-20,

G-5, G-8

U.S. Army Corps of Engineers . .................. xvi, 1-8, 1-24, 3-2, 4-28, 7-10, 9-9, 9-15
U.S. ECOlOgY . . . 1-28, 3-5, 4-7, 5-66, E-7
U.S. Fish and Wildlife Service ... i, Foreword-2, xvi, 1-2, 3-1-3, 9-9, 9-16, D-4, E-11, F-3, G-2
Umtanum Ridge .. 3-23, 3-24, 3-36, 3-49, 4-1, 4-30, 4-31, 4-44, 4-45, 4-68, 4-72, 4-77, 4-115,
5-33, 5-68

USACE . ... . xvi, 1-8, 1-24, 1-32, 3-2, 4-28, 4-34, 5-7, 9-15, C-1

USFWS .. Foreword-3, Foreword-4, xvi, 1-2, 1-19, 1-33, 3-1, 3-2, 3-9, 3-14, 3-16, 3-17, 3-20,
3-24, 3-28, 3-29, 3-36, 3-47, 3-51, 4-3, 4-4, 4-9, 4-65, 4-67, 4-77, 4-86, 5-3, 5-65,

5-67, 7-2, 7-5, 7-15, 7-16, 9-15, C-3-4, E-11, F-3-7, F-11, F-12, F-17, F-19, F-20, G-9

utilities  1-28, 3-5, 3-6, 3-39, 3-50, 4-28, 4-96, 4-98, 4-109, 4-110, 4-112, 5-2, 5-48, 5-49, 5-57,
6-8, 6-11

vadose zone 1-31, 1-32, 3-3, 3-19, 3-23, 3-30, 3-58, 4-16, 4-37, 4-46-48, 4-118, 4-119, 4-121,
4-130, 4-131, 5-15, 5-17, 5-27, 5-29-31, 5-68, 6-13, 9-8, G-13

vegetation . 1-20, 1-27, 3-24, 3-35, 3-59, 4-9, 4-12, 4-22, 4-32, 4-47, 4-61, 4-65, 4-66, 4-68-70,
4-72, 4-84, 4-118, 4-130, 5-4, 5-11, 5-13-15, 5-17, 5-30-33, 5-36, 5-37, 5-39, 5-40,

5-42, 5-44, 5-46, 5-55, 9-10, 9-16, 9-17, C-2, C-3, E-2, E-6, E-12, G-9, G-13, G-14

Vernita Bridge . . .. Foreword-4, 1-19, 3-14, 3-20, 3-21, 3-30, 3-39, 3-41, 3-48, 4-4, 4-18, 4-35,

4-77, 4-110, 4-115, 5-7, 5-29, 5-30, 5-39, 5-50, 5-53, 9-15, D-5, F-9, F-10
VernitaTerrace . ...........coviu.... 3-42, 3-63, 5-7, 5-30, 5-38, 5-40, 5-43, 5-49, 5-52
ViSUAl .. 4-18, 4-115, 6-13, E-3, E-5
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volcanic ... ... 1-8, 4-11, 4-16, 4-22, 4-23, 4-25, 4-53
WAC ..... xvi, 3-15, 4-44, 4-54, 4-57, 4-79, 4-80, 4-118, 4-131, 5-44, 5-50, 7-8-10, 9-16, G-3
Wabhluke Slope .. i, Foreword-3, 1-12, 1-16, 1-18, 1-19, 1-32-35, 3-2, 3-7, 3-10, 3-14, 3-19-22,
3-25, 3-28, 3-29, 3-34, 3-39, 3-40, 3-46, 3-47, 3-58, 3-59, 3-61, 3-63, 4-3-5, 4-11,

4-21, 4-28, 4-32, 4-54, 4-61, 4-65, 4-67, 4-89, 4-110, 5-1, 5-6, 5-8, 5-11, 5-14, 5-30,

5-31, 5-36-39, 5-42-44, 5-46, 5-48, 5-52, 5-53, 5-56, 5-60-65, 5-67-70, 5-73, 5-74,

6-13, 7-16, C-3, C-4, C-8-11, E-1-2, F-5-7, F-11, F-13, F-14, F-17, F-19, F-20, G-11

Wahluke State Wildlife Recreation Area .................. 1-33, 3-28, 3-47, 4-4, 4-65, F-9
Wanapum ............... 1-6, 1-8, 4-16, 4-36, 4-37, 4-43, 4-90, 4-92, 5-44, 7-16, D-9, F-18
Washington Administrative Code . .. ......... ... xvi, 3-15, 7-8, 9-16
Washington Department of Fish and Wildlife . ... .... xvi, 1-33, 3-1, 5-49, 6-6, 9-16, G-2, G-3
Washington Growth Management Actof 1990 ............. ... ... ... . .. ..... 1-34, 3-2
Washington Public Power Supply System . . .......... ... .. . .. .. xiv, 1-22, 5-29
Washington State Department of Ecology . xiv, 1-10, 2-1, 4-35, 7-3, 9-7, 9-9, 9-11, 9-16, F-14,

G-5
WaASEE SItE . . ottt e e 3-51, 4-131, G-2, G4

WDFW . xvi, 1-33, 3-1, 3-14, 3-20, 3-27, 3-28, 3-30, 3-37, 3-39, 3-47, 4-4, 4-49, 4-55, 4-57-61,
4-65, 4-66, 4-72, 4-73, 5-49, 9-16, C-3, F-19, G-3

West Lake ... .. 4-30, 4-32, 4-81, 4-84, 9-13
West Richland . ........ .. . . 4-99, 4-103-105, 5-5
wetlands . 1-34, 3-4, 3-20, 3-22, 3-37, 3-41, 3-46, 4-32, 4-73, 4-84-86, 5-2, 5-3, 5-30-33, 5-40,
5-72, 7-11, 7-14, 9-1, 9-9, 9-15, C-1-4, C-7-11, F-7, G-1, G-3, G-8

White Bluffs Foreword-4, 1-8, 1-17-22, 3-28, 3-30, 3-34, 3-40, 3-41, 3-46, 3-48, 3-57-59, 3-61,
4-12, 4-16-18, 4-21, 4-22, 4-34, 4-67, 4-72, 4-74, 4-77, 4-79, 4-81, 4-88, 4-93-95,

4-115, 5-3, 5-4, 5-10, 5-11, 5-13-15, 5-29-31, 5-33, 5-38, 5-39, 5-42, 5-43, 5-53, 5-56,

5-63, 5-68, 5-70, 5-73, C-10, E-3, F-4, F-9, F-11, F-17, F-19, F-20, G-11

Wild and Scenic River .. Foreword-3, 1-16, 1-19, 1-27, 1-33, 3-14, 3-20, 4-4, 4-54, 5-36, 5-66,
5-69, 5-75, E-2, E-3, F-2, F-18, G-14

Wild and Scenic Rivers Act .. ... .. 3-45, 7-5, 9-17, G-14
wildlife . .. i-4, xv, xvi, 1-2, 1-3, 1-16-20, 1-27, 1-33, 1-34, 1-39, 1-40, 3-1, 3-2, 3-4, 3-14, 3-20,
3-24, 3-27-29, 3-31, 3-34, 3-36, 3-37, 3-40, 3-41, 3-47-49, 3-51, 3-52, 3-59-61, 3-63,

4-3-5, 4-9, 4-11, 4-24, 4-31, 4-35, 4-49, 4-54, 4-55, 4-65-67, 4-71, 4-73, 4-74, 4-77,

4-80, 4-86, 4-89, 4-110, 4-117, 4-118, 5-3, 5-11, 5-31-33, 5-36, 5-39, 5-44, 5-46, 5-47,

5-49, 5-50, 5-54, 5-55, 5-61, 5-65, 5-67-69, 5-75, 6-6, 7-2, 7-5-7, 7-16, 8-2, 8-3, 9-2,

9-9-11, 9-13-17, C-1, C-3, C-4, C-9, D-4, D-6-9, E-1, E-2, E-11, F-2-9, F-11, F-12,

F-14, F-15, F-17-20, G-2, G-3, G-9, G-12

wind ............... 4-16, 4-17, 4-24, 4-25, 4-51, 4-52, 4-117, 4-131, 5-15, 5-31, A-21, D-2
Working Group . . xv, 1-2, 1-12-14, 3-3, 3-7, 3-27, 3-37, 3-39, 3-43, 3-48, 6-5, 7-12, 7-15, 7-16,
9-10, C-4

Yakama Indian Nation . . ... ... 1-19, F-17
Yakima Training Center .................... 3-27, 3-31, 3-45, 4-61, 4-73, 5-33, 5-69, D-4
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Glossary

100-year flood. A flood event of a magnitude that occurs, on average, once every 100 years,
and equates to a 1-percent probability of occurring in any given year.

Adequate public facilities. Facilities which have the capacity to serve development without
decreasing levels of service below locally established minimums.

Affected environment. In an environmental impact statement, a description of the existing
environment covering information that directly relates to the scope of the proposed action and
alternatives that are analyzed in the impact analysis. The affected environment provides a
baseline and must include sufficient detail to support the impact analysis, including cumulative
impacts. Environmentally sensitive resources, such as floodplains and wetlands, threatened and
endangered species, prime and unique agricultural lands, and historic and cultural resources,
must be identified.

Agriculture. Improvements or activities associated with the growing, cultivating, and/or
harvesting of crops and livestock, including those activities necessary to prepare the agricultural
commodity for shipment.

Agricultural land-use designation. As presented in this environmental impact statement, an
area designated for the tilling of solil, raising of crops and livestock, and horticulture for
commercial purposes along with all those activities normally and routinely involved in horticulture,
and the production of crops and livestock. Includes related activities consistent with Agricultural
uses.

Atmospheric stability. A measure of the amount of mixing and turbulence in the atmosphere.

Attainment area. Any area that is designated, pursuant to 42 U.S.C. 7407(d) of the Clean Air Act
of 1970, as having ambient conditions equal to or less than national primary or secondary
ambient air quality standards for a particular air pollutant or a group of air pollutants.

Animal-unit-month (AUM). An AUM is defined as the amount of forage required by an animal-
unit (i.e., a mature cow weighing 453.6 kg [1,000 Ibs] with unweaned calf) for one month
assuming average daily consumption to be 11.8 kg (26 Ibs) of dry matter. Therefore, by
convention, an AUM equals 353.8kg (780 Ibs) of dry forage. The amount of area that is required
for each AUM determines the stocking rate or the actual number of animals on a specific area at
a specific time. The area of land allowed per animal unit for the entire grazing period of the year
is expressed as animal units/unit area (AU/Ha) or unit area/AUM (Ha/AUM).

Background radiation. Radiation from cosmic sources; naturally occurring radioactive
materials, including radon (except as a decay product of source or special nuclear material);
consumer products containing nominal amounts of radioactive material or producing nominal
amounts of radiation; and global fallout that exists in the environment (e.g., from the testing of
nuclear explosive devices).

Barrier. Man-made components of a waste management system designed to prevent or impede
the release of radionuclides or other contaminants to the biosphere. Barriers can include the
waste form, waste container, and materials placed over, under, or around these containers or
wastes. For example, an engineered cap constructed over a waste site is a barrier.
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Basalt. A dark grey to black, fine grained igneous rock composed primarily of calcium feldspar
and pyroxene, with or without olivine. This material underlies the Hanford Site, and may be
guarried for use as riprap in the construction of caps to prevent the migration of contaminants in
surface soils and burial grounds by preventing infiltration of precipitation.

Benthic. Living on or at the bottom of a body of water.

Biodiversity. The diversity of ecosystems, species, and genes, and the variety and variability of
life. Biodiversity also is a qualitative measure of the richness and abundance of ecosystems and
species in a given area.

Bounding. Represents the maximum reasonably foreseeable event or impact. All other
reasonably foreseeable events or impacts would have fewer and/or less severe environmental
impacts.

Candidate species. A plant or animal species that is under consideration by the U.S. Fish and
Wildlife Service or Washington Department of Fish and Wildlife for listing as either threatened or
endangered.

Cap. Construction of an engineered barrier over the top of a waste site in order to prevent or
impede the release of radionuclides or other waste material into the environment.

Carcinogen. Any substance or agent that is capable of producing cancer.

Chronic exposure. The absorption or intake of hazardous material over a long period of time
(e.g., over a lifetime).

Class | area. Under the Clean Air Act of 1970, the designation applies to pristine areas, such as
national parks and wilderness areas, where substantial growth is effectively precluded in order to
avoid degradation of air quality. Goat Rocks Wilderness Area is the closest Class | area to the
Hanford Site, located approximately 90 miles northwest.

Class Il area. A designation for areas under the Clean Air Act of 1970 where moderate
degradation of air quality is permissible. The Hanford Site and its immediate vicinity are in a
Class Il Area.

Cold War. Intense economic, political, military, and ideological rivalry between nations just short
of military conflict. Major expansions in the production of nuclear materials for military
applications were undertaken at the Hanford Site so that the Nation could maintain an
overwhelming arsenal of nuclear weapons. In the context of this environmental impact
statement, the Cold War refers to the period from the end of World War Il to 1989 (when the
Berlin Wall was dismantled).

Confined aquifer. An aquifer bounded above and below by less permeable layers.
Groundwater in the confined aquifer is under a pressure greater than atmospheric pressure.

Conservation. Areas of ecological, geological, archaeological, and cultural significance and
sensitivity that are to be protected and managed so as to maintain the essential qualities derived
from the landscape, but contain supplemental values of scientific, education, historical, scenic,
and mineral importance that may be suited to human uses insofar as the essential qualities
remain intact over the landscape.

Conservation (Mining) land-use designation. As presented in this environmental impact
statement, an area reserved for the management and protection of archeological, cultural,
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ecological, and natural resources. Limited and managed mining could occur as a special use
(e.g., a permit would be required) within appropriate areas. Limited public access would be
consistent with resource conservation. Includes activities related to Conservation (Mining),
consistent with the protection of archeological, cultural, ecological, and natural resources.

Conservation (Mining and Grazing) land-use designation. An area reserved for the
management and protection of archeological, cultural, ecological, and natural resources. Limited
and managed mining and commercial grazing could occur as a special use (e.g., a permit would
be required) within appropriate areas. Limited public access would be consistent with resource
conservation. Includes activities related to Conservation (Mining and Grazing), consistent with
the protection of archeological, cultural, ecological and natural resources.

Controlled area. An area to which access is controlled to protect individuals from exposure to
radiation or radioactive and/or hazardous materials.

Contamination. The presence of unwanted radioactive and/or hazardous materials above
background concentrations in environmental media (e.g., air, soil, water) or on the surfaces of
structures, objects, or personnel.

Criteria pollutants. Substances for which national ambient air quality standards have been
established by the U.S. Environmental Protection Agency.

Critical areas. Critical areas are required by Chapter 36.70A of the State of Washington’s
Growth Management Act. Guidelines for defining critical areas are given in WAC 365-190-080.
Items to be considered by the local planning agency are as follows: (1) wetlands, (2) aquifer
recharge areas, (3) frequently flooded areas, (4) geologically hazardous areas, and (5) fish and
wildlife habitat conservation areas. Counties and cities may use information prepared by the
Washington Department of Fish and Wildlife (WDFW) to classify and designate locally important
habitats and species. Priority habitats and priority species are being identified by the WDFW for
all lands in Washington State. While these priorities are those of the Department, they and the
data on which they are based may be considered by counties and cities.

Critical habitat. Any air, land, or water area determined (through a regulatory action under the
Endangered Species Act of 1973) to be essential to the survival of a population of an endangered
or threatened species or habitat deemed to be necessary for the recovery of a threatened or
endangered species. Critical habitat has not been designated on the Hanford Site.

Cumulative impact. The impact on the environment that results from the incremental impact of
the action when added to other past, present, and reasonably foreseeable, future actions.
Cumulative impacts can result from individually minor, but collectively significant actions taking
place over a period of time.

Cultural resources. Areas or objects that are of cultural significance to human history at the
national, state, or local level. Generally includes paleontological, pre-contact, and post-contact
resources, as well as resources of traditional use or religious value to Native Americans.

Decommissioning. The process of removing a facility from operation, followed by
decontamination, entombment, dismantlement, or conversion to another use.

Decontamination. The actions taken to reduce or remove substances that pose a substantial
present or potential hazard to human health or the environment, (e.g., removing radioactive
contamination from facilities, soil, or equipment by washing, chemical action, mechanical
cleaning, or other techniques).
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Development. Any change in use, or extension of the use of the land, including, but not limited
to, the construction, reconstruction, conversion, structural alteration, relocation, or enlargement of
any improvements.

DOE orders. Requirements internal to the U.S. Department of Energy that establish agency
policy and procedures, including procedures for compliance with applicable laws.

Derived concentration guides. Concentrations of radionuclides in air and water that an
individual could continuously consume, inhale, or be immersed in at average annual rates without
receiving an effective dose equivalent greater than 100 mrem/yr.

Dose (or radiation dose). A generic term that means absorbed dose, dose equivalent, effective
dose equivalent, committed dose equivalent, committed effective dose equivalent, or total
effective dose equivalent. Relates to a chemical to which an organism is exposed; generally
denotes the quality of radiation or energy that is absorbed by the organism.

Dose conversion factor. Any factor used to change an environmental measurement to dose in
units of concern.

Ecosystem. The interacting system of a biological community and its physical environment,
considered as a unit in nature.

Emission standards. Legally enforceable limits on the quantities and/or kinds of air pollutants
that can be emitted into the atmosphere.

Endangered species. Animals, birds, fish, plants, or other living organisms threatened with
extinction by man-made or natural changes in their environment. Requirements for declaring a
species endangered are contained in the Endangered Species Act of 1973.

Emergency planning zone (EPZ). The EPZ is an area surrounding a facility for which
emergency planning and preparedness efforts are carried out to ensure that prompt and effective
actions can be taken to minimize the impact to onsite personnel, public health and safety, and the
environment in the event of an operational emergency. The EPZ begins at the boundary of the
facility and ends at a distance for which special planning and preparedness efforts are no longer
required. Access restrictions are not required within an EPZ; however, DOE would be
responsible for ensuring adequate planning and preparedness efforts. A plan that evaluates
hazard assessments and determines the size of EPZs is a requirement of DOE Order 151.1,
Comprehensive Emergency Management System Order.

Environmental justice. The fair treatment of people of all races, cultures, and income with
respect to the development, implementation, and enforcement of environmental laws, regulations,
and policies. Executive Order 12898 required Federal agencies to identify and address any
potentially disproportionately high and adverse human health and environmental effects of agency
policies, programs, and activities on minority and low-income populations.

Evapotranspiration. The combined processes by which water is transferred from the surface
of the Earth to the atmosphere, including evaporation of liquid or solid water, and transpiration
from plants.

Exclusive use zone (EUZ). The EUZ is an area designated for DOE operations activities
associated with a waste site or facility. Each DOE nuclear facility is encouraged by DOE Order
420.1, Facility Safety, to maintain siting distance for a public buffer zone as part of the defense in
depth approach to prevent public health effects in the event of an unmitigated accident. The EUZ
is reserved for DOE or other hazardous operations with severely restricted public access. This
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zone extends from the facility fence line to a distance at which threats to the public from routine
and accidental releases diminish to the point where public access can be routinely allowed. It is
inside the emergency planning zone (EPZ).

Exposure scenario. A set of facts, assumptions, and inferences about how exposure takes
place that aids the exposure assessor in evaluating, estimating, or quantifying exposures.

Facility area. An area within the Hanford Site Boundary immediately surrounding a facility or
group of facilities that functions under process safety management and a common emergency
response plan.

Floodplain. The portion of a river valley that becomes covered with water when the river
overflows its banks at flood stage.

Food chain. The pathways by which any material entering the environment passes from the first
absorbing organism through plants and animals, including humans.

Fugitive dust. The particulate matter that is stirred up and released into the atmosphere during
excavation or construction activities.

Grazing. To feed on growing herbage, attached algae, or phytoplankton
Groundwater. The supply of water below the land surface in the zone of saturation.

Groundwater mounds. A hydrologic condition, often caused by artificial recharge of an aquifer,
in which "mounds" of groundwater are created. These mounds have been known to alter the
natural hydraulic gradients and drainage patterns of an aquifer. The pressure and weight of the
groundwater mounds can increase the hydrostatic head so all nearby groundwater, and any
associated contaminant plume, could move more rapidly toward a receptor.

Grouting. The process of immobilizing or fixing solid or liquid forms of waste to enable safe
storage or disposal. Generally, grout is a fluid mixture of cementitious materials and waste that
sets up as a solid mass.

Half-life. The time in which half the atoms of a particular radioactive substance disintegrate to a
different nuclear form. Used as a measure of the persistence of radioactive materials; each
radionuclide has a characteristic, constant half-life. Measured half-lives vary from millionths of a
second to billions of years.

Hanford Federal Facility Agreement and Consent Order. The Hanford Federal Facility
Agreement and Consent Order (also referred to as the Tri-Party Agreement), is a binding
agreement, negotiated pursuant to Section 120 of the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980, and other regulations signed by the U.S. Department of
Energy, the U.S. Environmental Protection Agency (Region 10), and the Washington State
Department of Ecology, to organize responsibilities for remediation of the Hanford Site and to
establish milestones by which the remediation will be accomplished. This agreement commits
the three agencies to a long-term cooperative program to remediate the contaminated sites at
Hanford. The Tri-Party Agreement contains a blueprint for remediation and uses enforceable
milestones to keep the program on schedule.

Hazard classification. A safety classification based on potential onsite consequences. Criteria
for this classification are discussed in DOE Order 5480.23, Nuclear Safety Analysis Reports.

Hazardous air pollutant. Any air pollutant subject to a standard promulgated under 42 U.S.C.
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Section 7412 or other requirements established under 42 U.S.C. Section 7412 of the Clean Air
Act of 1970, including 42 U.S.C. Section 7412 (g), (j), and (r) to the Clean Air Act of 1970. The
State of Washington regulates similar pollutants as "toxic air pollutants." However, State
regulations apply only to new sources; Federal regulations apply to new and existing sources.
The list of chemicals regulated by the state overlaps with the Federal list, but is considerably
longer.

Hazardous material. A substance or material, including a hazardous substance, that has been
determined by the U.S. Secretary of Transportation to be capable of posing an unreasonable risk
to health, safety, and property when transported in commerce.

Hazardous substance. Any substance that, when released to the environment in an
uncontrolled or unpermitted fashion, becomes subject to the reporting and possible response
provisions of the Clean Water Act of 1977 and the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980.

Hazardous waste. Those wastes that are identified as hazardous pursuant to RCRA
(40 CFR 261).

High-efficiency particulate air (HEPA) filter. A filter with an efficiency of at least 99.95% that is
used to separate particles from exhaust streams prior to release into the atmosphere.

Highest and best use (of property). Section 101-47.4909 of the Federal Property Management |
Regulations defines the “highest and best use” as that use to which a property can be put that |
produces the highest monetary return from the property, promotes its maximum value, or serves |
a public or institutional purpose. The “highest and best use” determination must be based upon |
the property’s economic potential, qualitative values inherent in the property, and utilization factors|
affecting land use such as zoning, physical characteristics, other private and public uses in the |
vicinity, neighboring improvements, utility services, access, roads, location, and environmental |
and historical considerations. |

High-Intensity Recreation land-use designation. As presented in this environmental impact
statement, an area allocated for high-intensity, visitor-serving activities and facilities (commercial
and governmental) such as golf courses, recreational vehicle parks, boat launching facilities,
Tribal fishing facilities, destination resorts, cultural centers, and museums. Includes related
activities consistent with High-Intensity Recreation.

High-level waste. The highly radioactive waste material that results from processing or
reprocessing spent nuclear fuel, including liquid waste produced directly from reprocessing and
any solid waste derived from the liquid that contains a combination of transuranic and fission
product nuclides in quantities that require permanent isolation. High-level waste may include
other highly radioactive material that the U.S. Nuclear Regulatory Commission, consistent with
existing law, determines by rule to require permanent isolation.

Historic resources. The sites, districts, structures, and objects that are considered limited and
nonrenewable because of an association with historic events, persons, or social or historic
movements.

Horticulture. The science and art of growing fruits, vegetables, flowers, or ornamental plants.
Hydraulic conductivity. The capacity of a porous medium to transport water. The parameter

relating the volumetric flux to the driving force in flow through a porous medium (particularly water
through soil); a function of both the porous medium and the properties of the fluid.
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Hydraulic gradient. The slope of the water table.

Impact. The effect, influence, alteration, or imprint of an action. Impacts may be beneficial or
detrimental.

Industrial land-use designation. As presented in this environmental impact statement, an area
suitable and desirable for activities, such as reactor operations, rail, barge transport facilities,
mining, manufacturing, food processing, assembly, warehouse, and distribution operations.
Includes related activities consistent with Industrial uses.

Industrial-Exclusive land-use designation. As presented in this environmental impact
statement, an area suitable and desirable for treatment, storage, and disposal of hazardous,
dangerous, radioactive, and nonradioactive wastes. Includes related activities consistent with
Industrial-Exclusive uses.

Infrastructure. The basic services, facilities, and equipment needed for the operation and
growth of an area.

Institutional controls. The term “institutional controls” is intended to be a broad term. It
generally includes all non-engineered restrictions on activities, access, or exposure to land,
groundwater, surface water, waste and waste disposal areas, and other areas or media. Some
common examples of tools to implement institutional controls include restrictions on use or
access, zoning, governmental permitting, public advisories, installation master plans, and legal
restrictions such as deed notices or other environmental easements. Institutional controls may
be temporary or permanent restrictions or requirements.

Interim action (NEPA). An action that may be undertaken while work on a required program
environmental impact statement is in progress, and the action is not covered by an existing
program statement. An interim action may not be undertaken unless such action: (1) is justified
independently of the program; (2) is itself accompanied by an adequate environmental impact
statement or has undergone other National Environmental Policy Act of 1969 review; and (3) will
not prejudice the ultimate decision on the program (i.e., interim action prejudices the ultimate
decision on the program when the action tends to determine subsequent development or limits
alternatives).

lon exchange. The reversible interchange of ions of like charge within a medium.

Land use. A term used to indicate the utilization of any piece of land. The way in which land is
being used is the land use.

Land-use planning. A decision-making process to determine the future or end use of a parcel
of land, considering such factors as current land use, public expectations, cultural
considerations, local ecological factors, legal rights and obligations, technical capabilities, and
cost.

Life-cycle costs. All costs, except the cost of personnel occupying a facility, from the time that
the space requirement is defined until the facility passes out of government hands.

Low-Intensity Recreation land-use designation. As presented in this environmental impact
statement, an area allocated for low-intensity, visitor-serving activities and facilities, such as
improved recreational trails, primitive boat launching facilities, and permitted campgrounds.
Includes related activities consistent with Low-Intensity Recreation.

Low-level waste. Radioactive waste that is not classified as high-level waste, transuranic
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waste, or spent nuclear fuel. Test specimens of fissionable material irradiated for research and
development, and not for the production of power or plutonium, may be classified as low-level
waste if the concentration of transuranic elements is less than 100 nanocuries per gram of

waste. The U.S. Department of Energy, U.S. Environmental Protection Agency, and U.S. Nuclear
Regulatory Commission share the responsibility for managing low-level waste.

Manhattan Project. The code name for the large-scale national project that developed the first
atomic bomb.

Maximally exposed individual (MEI). An hypothetical person who lives near the Hanford Site
who, by virtue of location and living habits, could receive the highest possible radiation dose.

Maximum contaminant level (MCL). Under the Safe Drinking Water Act of 1974, the maximum
permissible concentrations of specific constituents in drinking water that is delivered to any user
of a public water system that serves 15 or more connections and 25 or more people. The
standards take into account the feasibility and cost of attaining the standard. In this
environmental impact statement, MCLs are referred to as Drinking Water Standards.

Milestone. An important or critical event that must occur in order to achieve the objectives of the
Tri-Party Agreement.

millirem (mrem). One thousandth (107°) of a rem (see also, rem).

Mitigation. Those actions that avoid impacts altogether, minimize impacts, rectify impacts,
reduce or eliminate impacts, or compensate for impacts.

Mitigation bank. Wetland enhancement, restoration, or creation undertaken to provide
mitigation (compensation) for wetlands losses from future development activities undertaken in
advance of development as part of a credit program.

Mixed waste. Waste containing both radioactive and hazardous components as defined by the
Atomic Energy Act of 1954 and the Resource Conservation and Recovery Act of 1976,
respectively.

Modified Mercalli intensity (MMI). The MMI scale (designated by Roman numerals | through
XIl) is used to measure the intensity of an earthquake in a particular area. It differs from the
Richter Scale (which measures the energy released by an earthquake). Briefly, the scale is:

| --Barely Felt; Il -- Just Felt; Ill -- Noticeable; IV -- Rattling; V -- Felt Strong; VI -- Frightening; VII --
Disturbing; VIII -- Panicking; IX -- Some Damage; X -- Much Damage; and XI -- Complete
Destruction.

Multiple use management. Management of the various surface and subsurface resources so
that they are utilized in the combination of ways that will best meet the present and future needs
of the public, without permanent impairment of the productivity of the land or the quality of the
environment.

National Ambient Air Quality Standards (NAAQS). Air quality standards established by the
Clean Air Act of 1970. Primary NAAQS are intended to protect public health with an adequate
margin of safety. Secondary NAAQS are intended to protect the public welfare from any known
or anticipated adverse effects of a pollutant.
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National Environmental Research Parks. Outdoor laboratories set aside for ecological
research to study the environmental impacts of energy developments and for informing the public
of environmental and land use options. The parks were established under the U.S. Department
of Energy to provide protected land areas for research and education in the environmental
sciences and to demonstrate the environmental compatibility of energy technology development
and use.

National Priorities List (NPL). A formal listing of the most hazardous waste sites in the nation,
as established under the Comprehensive Environmental Response, Compensation, and Liability
Act of 1980, that have been identified for remediation.

National Register of Historic Places. A list of architectural, historical, archaeological, and
cultural sites of local, state, or national significance, established by the Historic Preservation Act
of 1966, and maintained by the National Park Service. Sites are nominated to the Register by
state or Federal agencies.

Nearest public access location. For facility accident analysis, the location of the nearest point
where members of the public could be present, such as on an uncontrolled public highway that
crosses the Hanford Site.

Nitrogen oxides (NO,). Gases formed from atmospheric nitrogen and oxygen when

combustion takes place under high temperature and high pressure. Nitrogen oxides include nitric
oxide (NO) and nitrogen dioxide (NO,). Nitrogen oxides are considered to be a major air pollutant
and are regulated under the Clean Air Act. In the presence of sunlight, nitric oxide combines with
atmospheric oxygen to form nitrogen dioxide, which can cause lung damage at high
concentrations.

Nonattainment area. An area which is shown by monitoring data to exceed any national primary
or secondary ambient air quality standard for a pollutant.

NO,. A generic term used to describe oxides of nitrogen (see nitrogen oxides).

Nuclear fuel. Materials that are fissionable and can be used in nuclear reactors for the
production of energy.

Nuclide. A generic term referring to all known isotopes, both stable and unstable, of the
chemical elements.

Offsite. Any place located outside of the Hanford Site boundary.

Onsite. A place located within the Hanford Site boundary.

Operable unit. A discrete set of one or more release sites that are considered together for
assessment and remedial activities. Criteria for placement of release sites into an operable unit
include geographic proximity, similarity of waste characteristics and site types, and the

possibilities for economy of scale.

Outfall. The end of a drain or pipe that carries waste water or other effluents into a ditch, pond,
or river.

Overlay wildlife refuge. An overlay wildlife refuge is one which is owned by one or more
Federal agencies and managed by the USFWS.

Permeability. The degree of ease with which water can pass through a rock or soil.
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Physiographic province. An extensive portion of the landscape, normally encompassing many
hundred square miles, which portrays similar qualities of soil, rock, shape, and vegetation of the
same geomorphic origin.

Planning criteria. The factors used to guide development of the land use plan, or revision, to
ensure that it is tailored to the issues previously identified and to ensure that unnecessary data
collection and analyses are avoided.

Plume. The cloud of a pollutant in air, surface water, or groundwater formed after the pollutant is
released from a source.

Plutonium-Uranium Extraction (PUREX) Facility. The PUREX Facility on the Hanford Site
used a chemical process to reprocess spent nuclear fuel and irradiated targets.

PM,,. All particulate matter in the ambient air with an aerodynamic diameter less than or equal to
ten (10) micrometers.

Polychlorinated biphenyls (PCBs). A class of chemical substances formerly manufactured for
use as an insulating fluid in electrical equipment. These chemical substances are highly toxic to
aquatic life, persist in the environment, and accumulate in animal tissues.

Porosity. The ratio of the volume of pores of a material to the volume of its mass.

Post-contact resources. Sites, districts, structures, and objects considered limited and
nonrenewable because of their association with renowned events, persons, or social
movements.

Pre-contact resources. All evidences of human activity that predate recorded history and can
be used to reconstruct lifeways and culture history of past peoples. These include sites,
artifacts, and the contexts in which they occur.

Pre-contact. Of, relating to, or existing in times antedating written history. Pre-contact cultural
resources are those that antedate written records of the human cultures that produced them.

Prehistoric resources. All evidence of human activity that predates recorded history and can
be used to reconstruct lifestyles and cultural history of past peoples, including artifacts and the
contexts in which the artifacts occur.

Preservation land-use designation. As presented in this environmental impact statement, an
area managed for the preservation of archeological, cultural, ecological, and natural resources.
No new consumptive uses (e.g., mining or extraction of non-renewable resources) would be
allowed within this area. Limited public access would be consistent with resource preservation.
Includes activities related to Preservation uses.

Probable maximum flood. The largest flood for which there is any reasonable expectancy in a
specific area. The probable maximum flood is normally several times larger than the largest
flood of record.

Process knowledge. The set of information used by trained and qualified individuals who are
cognizant of the origin, use, and location of waste-generating materials and processes in
sufficient detail to certify the identity of the waste.

Processing (of irradiated nuclear fuel). Applying a chemical or physical process designed to
alter the characteristics of the nuclear fuel matrix or to recover a particular material.
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Production reactor. A nuclear reactor that is used to irradiate target material to produce special
nuclear material or by-product material.

rad. The unit of absorbed dose of ionizing radiation. One rad is equal to an absorbed dose of
100 ergs/gram.

Radiation (ionizing radiation). Alpha particles, beta particles, gamma rays, x-rays, neutrons,
high-speed electrons, high-speed protons, and other particles capable of producing ions. In the
context of this EIS, radiation does not include non-ionizing radiation such as radiowaves,
microwaves, or visible, infrared, or ultraviolet light.

Radioisotope. An unstable isotope of an element that decays or disintegrates spontaneously,
emitting radiation in the process. Approximately 5,000 natural and artificial radioisotopes have
been identified. Usually synonymous with radionuclide.

Raptor. A bird of prey (e.g., hawk, eagle, etc.).

Red Zone. The Bureau of Reclamation’s (BoR’s) Red Zone is an administrative area on the
Wahluke Slope set aside by the BoR from irrigated agricultural development while the BoR
studies the connection between irrigation in this area and mass wasting events at the White
Bluffs.

Recharge. Replenishment of water to an aquifer.

Record of Decision (ROD). A public document that records the final decision(s) concerning a
proposed action. The ROD is based in whole or in part on information and technical analysis
generated during either the Comprehensive Environmental Response, Compensation, and
Liability Act of 1980 process, or the National Environmental Policy Act of 1969 process, both of
which consider public comments and community concerns during the decision-making process.

Redd. The spawning ground or nest of various fish species; the term usually refers to salmon
nests.

Region of influence. The region in which the direct and indirect principal socioeconomic and
environmental justice effects of actions are likely to occur and are expected to be of
consequence.

rem. The dosage of ionizing radiation that will cause the same biological effect as 1 roentgen of
X-ray or gamma ray exposure. Acronym for roentgen-equivalent man.

Remediation. The process of cleaning up a site where a release of a hazardous substance has
occurred.

Reprocessing (of nuclear fuel). Processing of reactor irradiated nuclear material (primarily
spent nuclear fuel) to recover fissile and fertile material, in order to recycle the materials, primarily
for defense purposes. Historically, reprocessing has involved aqueous chemical separations of
desired elements (typically uranium or plutonium) from undesired elements in the fuel.

Research and Development land-use designation. As presented in this environmental
impact statement, an area designated for conducting basic or applied research that requires the
use of a large-scale or isolated facility. Includes scientific, engineering, technology development,
technology transfer, and technology deployment activities to meet regional and national needs.
Includes related activities consistent with Research and Development.
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Reverse-well injection. Process in which solutes are injected in an underlying geologic
formation through wells. During the early years of Hanford, waste solutions were pumped into
reverse wells as a method of waste disposal.

Riparian habitat. A specialized form of wetland restricted to areas along, adjacent to, or
contiguous with perennially flooded and intermittently flowing rivers and streams. Also,
periodically flooded lake and reservoir shore areas.

Riprap. A loose assemblage of stones that may be used in cap construction. In caps, riprap is
used as a capillary break to retard downward migration of water and to limit biointrusion.

Risk. Quantitative expression of possible loss that considers both the probability that a hazard
causes harm and the consequences of that event.

Safety analysis report. A report, prepared in accordance with DOE Orders 5481.1B and
5480.23, that summarizes the hazards associated with the operation of a particular facility and
defines minimum safety requirements.

Sanitary waste. Liquid or solid wastes that are not considered hazardous or radioactive,
generated as a result of routine operations of a facility.

Saturated zone. A subsurface area in which all pores are filled with water under pressure equal
to or greater than atmospheric pressure.

Scope. In an environmental impact statement, the range of actions, alternatives, and impacts to
be considered.

Scoping process. An early and open public participation process for determining the scope of
issues to be addressed and for identifying the significant issues related to a proposed action.

Sedimentary interbeds. Rock layers composed of materials, such as sand or gravel, which
are derived from the breakdown of various rocks and are layered between other rock types.

Seismicity. The phenomenon of earth movements; seismic activity. Seismicity is related to the
location, size, and rate of occurrence of earthquakes.

Sensitive species. A Washington State category for plant species considered vulnerable or
declining, that could become endangered or threatened without active management or removal of
threats. Also sometimes used as a generic term for any plant and wildlife species that are
threatened or endangered, rare, vulnerable or declining, or monitored by state or Federal
agencies.

Seral shrub-steppe. The developmental phase of a climax community with characteristic
structure and plant species composition. The shrub-steppe community is typically a disclimax
community of sagebrush and grasses caused by heavy grazing and wildland fire control policy.

Shrub-steppe. Typically a treeless area covered by grasses and shrubs and having a semiarid
climate. Precipitation is typically very slight, but sufficient to support the growth of sparse grass
and other plants adapted to living in conditions where water is scarce. Washington State
Department of Fish and Wildlife considers shrub-steppe a priority habitat.

Solid waste. Any garbage, refuse, or sludge from a waste treatment plant, water supply
treatment plant, or air pollution control facility and other discarded material, including, solid liquid,
semisolid, or contained gaseous material resulting from industrial, commercial, mining, and
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agricultural operations and from community activities. Solid waste does not include solid and
dissolved material in domestic sewage, or solid or dissolved materials in irrigation return flows, or
industrial discharges which are point sources subject to permits under Section 402 of the Federal
Water Pollution Control Act, as amended, or source, special nuclear, or by-product material as
defined by the Atomic Energy Act of 1954, as amended.

SO,. A generic term used to describe oxides of sulfur. The combination of sulfur oxides with
water vapor produces acid rain (see also, sulfur oxides).

Stabilization (of waste sites). Actions taken to reduce the environmental hazards associated
with an area used for disposal of hazardous and/or radioactive materials.

Stakeholder. Any person or organization with an interest in or affected by U.S. Department of
Energy activities. Stakeholders may include representatives from Tribal governments, Federal
agencies, state agencies, Congress, unions, educational groups, industry, environmental groups,
other groups, and members of the general public.

Sulfur oxides. Pungent, colorless gases formed primarily by the combustion of fossil fuels.
Sulfur oxides are considered to be major air pollutants and may damage the respiratory tract and
vegetation (see also, SO,).

Superfund. The common name used for the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 and its amendments.

Surface water. All waters that are open to the atmosphere and subject to surface runoff (rivers,
lakes, reservoirs, streams, impoundments, seas, estuaries, etc.) and all springs, wells, or other
collectors that are directly influenced by surface water.

Surplus facility. Any facility or site (including equipment) that has no identified programmatic
use and may or may not be contaminated with radioactive or hazardous materials to levels that
require controlled access.

Syncline. A fold in the rock structure inclining upward on both sides of a median axis as in a
downward fold of rock strata; opposite of anticline.

Threatened species. Any species that is likely to become an endangered species within the
foreseeable future throughout all or a significant part of its range.

Transuranic waste. Waste containing more that 100 nanocuries of alpha-emitting transuranic
isotopes, which have half-lives greater than 20 years, per gram of waste, except for (1) high-level
radioactive waste; (2) waste that the U.S. Department of Energy has determined, with
concurrence of the Administrator of the U.S. Environmental Protection Agency, does not need the
degree of isolation required by 40 CFR 191; or (3) waste that the U.S. Nuclear Regulatory
Commission has approved for disposal on a case-by-case basis in accordance with 10 CFR 61.

Transmissivity. A measure of the capacity of a water-bearing unit to transmit fluid. The product
of the thickness and the average hydraulic conductivity of a unit. Also, the rate at which water is
transmitted through an aquifer under a specific hydraulic gradient at a prevailing temperature and
pressure.

Tritium. A radioactive isotope of the element hydrogen, with two neutrons and one proton (H-3).

Unconfined aquifer. An aquifer that has a water table or surface at atmospheric pressure. At
Hanford, the unconfined aquifer is the uppermost aquifer and is the most susceptible to
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contamination from Hanford Site operations.

Vadose zone. The area between the land surface and the top of the water table. Saturated
bodies, such as perched groundwater, may exist in the vadose zone. The vadose zone is also
known as the zone of aeration and the unsaturated zone.

Vegetation type. A classification of the plant community on a site based on the dominant plant
species in the community.

Volatile organic compound (VOC). Chemical containing mainly carbon, hydrogen, and oxygen
that readily evaporates at ambient temperature. Exposure to some organic compounds can
produce toxic effects on biological tissues and processes.

Vulnerable aggregations. Vulnerable aggregations are animal species that must aggregate at
some specific location and at a specific time to complete some action in their life cycle. These
aggregations include sage grouse, a bat colony, great blue heron at a nesting rookery, snakes in
a hibernaculum, migrating salmon at a river falls, elk herds during rut, etc. When these animals
aggregate, the species becomes vulnerable aggregations that can be severely impacted by
predators or disease.

Waste management. The planning, coordination, and direction of functions related to the
generation, handling, treatment, storage, transport, and disposal of waste, as well as associated
surveillance and maintenance activities.

Waste minimization. An action that economically avoids or reduces the generation of waste by
source reduction, reducing the toxicity of hazardous waste, improving energy usage, or recycling.
These actions are consistent with the general goal of minimizing present and future threats to
human health, safety, and the environment.

Water level (water table). The top elevation of the groundwater.

Wetland. Those areas that are inundated or saturated by surface water or groundwater at a
frequency and duration sufficient to support a prevalence of vegetation typically adapted for life in
a saturated soil environment. These areas are frequently transitional between terrestrial and
aguatic systems.

Wilderness area. An area formally designated by Act of Congress as part of the National
Wilderness Preservation System.

Wild and Scenic River. A portion of a river that has been designated by Congress as part of the
National Wild and Scenic Rivers Act of 1968.

Withdrawn lands. Withdrawn lands are lands DOE has “borrowed” from other Federal agencies
for DOE’s mission. These lands could be either Public Domain lands (as in the case of the BLM
and some of the BoR lands) or lands that left the Public Domain and were subsequently acquired
by another Federal agency for their mission (i.e., BoR lands for the Columbia Basin Irrigation
Project) that were in turn borrowed by DOE for its mission.

Worker. Any person whose day-to-day activities are controlled by process safety management
programs and a common emergency response plan. When evaluating the potential
consequences of an accident, the worker is defined as an individual located within 100 m (328 ft)
downwind of the facility location where the accident occurs.

Zoning. A police power measure, enacted by general purpose unit of local government, in which
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the community is divided into districts or zones within which permitted and special uses are
established as are regulations governing lot size, building bulk, placement, and other
development standards.
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1.0 Introductionz

Coordinated land-use planning is one of the many trustee responsibilities the U.S.
Department of Energy (DOE) has, as a Federal agency holding Federal assets. This Final
Hanford Comprehensive Land-Use Plan Environmental Impact Statement (HCP EIS) considers
several land uses for the Hanford Site planned for at least the next 50 years. As Hanford
cleanup progresses through the next 40 years, cleanup Records of Decision (RODSs) issued
under the Comprehensive Environmental Response, Compensation, and Liability Act of 1980
(CERCLA) and decisions made through the Resource Conservation and Recovery Act of 1976
(RCRA) permitting process will impact some areas within the proposed land uses. Likewise,
other DOE missions, such as research and development (R&D), might be collocated at Hanford
because of DOE’s continued Federal presence as the long-term caretaker of CERCLA/RCRA or
low-level waste (LLW) disposal sites. Other DOE missions ,such as economic development or
even other Federal mandates such as natural resource protection, could also impact Hanford
land uses.

As with all Federal activities, where, when, and how quickly Hanford waste sites are
remediated and proposed land uses are achieved depends on Congressional funding. Itis
DOE'’s responsibility to include in its annual budget request sufficient funds for applicable
environmental requirements. The Tri-Party Agreement, which defines the schedule for clean-up
activities at the Hanford Site is one source of such requirements, and is itself dependent on
Congressional funding. These cleanup activities are an important factor in determining when, or
even if, proposed land uses might be fulfilled.

The DOE has prepared this HCP EIS to evaluate the potential environmental impacts
associated with implementing a comprehensive land-use plan (CLUP) for the Hanford Site for at
least the next 50 years. The DOE is expected to use this land-use plan in its decision-making
process to establish what is the “highest and best use” of the land (41 Code of Federal
Regulations [CFR] 101-47, “Federal Property Management Regulations”). The final selection of
a land-use map, land-use policies, and implementing procedures would create the working
CLUP when they are adopted through the ROD for this EIS.

Creating this land-use plan benefits DOE in several ways:
C As a Natural Resource Trustee, DOE is encouraged by the Council on Environmental
Quality (CEQ) to further the goals of biodiversity and actively manage the land’s

intrinsic resources.

C Federal law and Executive Orders require that executive agencies hold only that land
necessary to economically and efficiently support agency missions.?

2 Vertical lines in the margins like these to the right indicate where changes have been made
since the publication of the Revised Draft HRA-EIS in April, 1999.

3 Specifically, Executive Order 12512, Federal Real Property Management, requires executive agencies to ensure
the effective use of real property in support of mission-related activities. Also, to stimulate the identification and
reporting of excess real property and to achieve maximum utilization, the Federal Property and Administrative
Services Act of 1949, as amended, requires all executive agencies to periodically review their real property
holdings. These reviews identify property which is “not needed,” “underutilized,” or “not being put to optimum
use.” Property determined to be excess should be promptly reported to the Federal General Services
Administration (DOE 1997h).
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C DOE is required to develop a future use plan for the Hanford Site by 42 U.S.C. 7274k
(Public Law 104-201, Section 3153, National Defense Authorization Act for Fiscal |
Year 1997).

C DOE’s Land- and Facility-Use Policy is to develop a comprehensive plan to support
the Department’s critical missions, stimulate the economy, and protect the
environment.

C A land-use plan provides a means for coordinating planning and plan implementation
with Tribal governments and local jurisdictions, as well as facilitating site and
infrastructure transition and privatization activities.

C A land-use plan formed with cooperating agencies and consulting Tribal governments
establishes a planning baseline for the Hanford Site in a regional context, from which
DOE and stakeholders can deliberate from, and depart on new future directions.

C Completing this HCP EIS and subsequent publication of the ROD finalizes the |
Hanford Future Site Uses Working Group (Working Group) process begun in 1992 as
scoping for this EIS.

C This land-use plan can be used by the regulators to establish goals for the
CERCLA/RCRA cleanup (i.e., remediation) processes (see Table 1-3). Remediation
will be conducted under CERCLA/RCRA authority. If the remediation process cannot
support the proposed land use within the National Contingency Plan’s (NCP’s) 10 to
10°® risk range, then this EIS contains a proposed process for changing the “highest
and best use” of the land while maintaining institutional controls (see Chapter 6).

In this EIS, DOE is working with Tribal governments and Federal, state, and local
agencies to develop several land-use alternatives — specifically, the potential environmental
consequences associated with each alternative — for at least the next 50-year time frame.
These individual land-use plans, together with a common set of policy statements, represent the
distinct alternatives developed by the cooperating agencies and consulting Tribal governments
on this document. The cooperating agencies are the U.S. Department of the Interior (DOI),
which includes the Bureau of Land Management (BLM), Bureau of Reclamation (BoR), and U.S.
Fish and Wildlife Service (USFWS); Benton, Franklin, and Grant counties; and the
City of Richland. The consulting Tribal governments are the Nez Perce Tribe Department of
Environmental Restoration and Waste Management (Nez Perce Tribe) and the Confederated
Tribes of the Umatilla Indian Reservation (CTUIR).

With the exception of the required No-Action Alternative, each alternative presented
represents a Tribal, Federal, state, or local agency’s Preferred Alternative. Each alternative is
presented independently. Effort was taken to present each alternative with equal measure to
encourage public comment.

This CLUP’s authority is limited to as long as DOE retains legal control of some portion
of the real estate. This EIS does not contain any new mechanisms or preferences regarding the
transfer of land, but with input from the cooperating agencies and consulting Tribal governments,
this EIS would continue to be useful for considering proposals regarding Hanford lands that
might be transferred beyond the control of DOE. This EIS is not focused on land transfer, but
rather speaks to the integrated use and management of land and resources independent of who
owns the land. Land transfer is a complicated and separate process from the CLUP and once
property leaves DOE control, DOE has no more authority over the use of that land unless the
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property was conveyed with deed or other legal restrictions. For more information about the
process for transferring property, see Section 1.4.3.

The HCP EIS provides environmental review for the following DOE actions: |

C Designation of existing and future land uses, and land-use policies and implementing
procedures, through the adoption of a CLUP for the Hanford Site.

C Incorporation of site-specific CERCLA RODs into a regional land-use planning
process.

1.1 Historic Background

The Hanford Site is a geographically diverse land area in southeastern Washington
State. A large area of pristine shrub-steppe habitat, the Hanford Site is bisected by the last free-
flowing stretch of the Northwest’s Columbia River. In contrast, the Hanford Site is also included
on the CERCLA National Priorities List (NPL) of contaminated sites. About 4 percent of the Site
is surface contaminated, and 30 percent of the Site overlays contaminated groundwater from the
past production of defense nuclear materials.

The Hanford Site occupies 1,517 square kilometers (km?) (586 square miles [mi?]) in the
southeastern portion of the State of Washington (see text box, “How Big is Hanford?” and
Figure 1-1, Location of the Hanford Site). Figure 1-2 shows the names and locations of local
landmarks that are referenced throughout this EIS. Within the geographic boundary of the Site,
there are 36.42 km? (14.1 mi?) of Columbia River surface water and one section (1 mi®) of land
owned by the State of Washington. Established by the Federal government in 1943, the Hanford
Site is owned by the Federal government and is managed by the U.S. Department of Energy,
Richland Operations Office (RL).

1.1.1 Early Land Use of the Region

How Big is Hanford?

The Hanford Site is located within the The Hanford Site boundary encloses 1,517 square
Pasco Basin, a unique feature of the Columbia kilometers (km?) (586 square miles [mi?]) based on the
Plateau. The basin is the only area along the mid-| newest GIS interpolation of the legal site boundary.
Columbia River where the river is not confined Historically the site area of 1,450 km" (560 mi') was

o X . calculated by addition of sections and their subunits

within a gorge. Instead, the river is bounded by based on surveys from the 1800's. Included within the
wide expanses of uplands. During the pre-contact| site is 36.42 km?(14.1 mi®) of Columbia River surface
era, these uplands contained abundant natural water and one square mile of Washington State land.
resources, including native plants, wildlife, and CLEGUEE L 00 SIS 92480 1) D EL R,

. .. . square mile is also known as a section, equal to
geologlc resources. In addition, the P_asco I_3asm 259.2 hectares (ha) (640 acres [ac]). Typically, in
is where the Snake River and the Yakima River eastern Washington agriculture, four 65-ha (160-ac),

join the Columbia River, providing a wealth of center-pivot circle irrigation systems would occupy
riparian areas as well as an excellent means of each section.
transportation throughout the semiarid inland . . S
h h . ined In this document, all measurements are in metric units,
northwest. _T es_e rivers once containe followed by the British equivalents. The DOE’s
enormous fisheries of salmon, steelhead, documents use metric units as required by Executive
sturgeon, eels, freshwater clams, and other Order 12770, Metric Usage in Federal Government
aquatic resources. Programs"; the Metric Conversion Act of 1975 (Public

Law 94-168, as amended by Public Law 100-418); and
various Title 15, Code of Federal Regulations.
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Figure 1-1. Location of the Hanford Site.
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These physical features of the Pasco Basin made the basin highly attractive to American
Indian Tribes. Archeologic evidence has demonstrated their presence in the area for more than
10,000 years. Tribal oral histories confirm that Tribes have been in the region for a very great
period of time. The near-shore areas of these rivers contain many village sites, fishing and fish
processing sites, hunting areas, plant gathering areas, and religious sites, while upland areas
were used for hunting, plant gathering, religious practices, and overland transportation.

For at least the past several thousand years, the Pasco Basin was a major economic
hub in the larger Columbia River Basin trading region. The Pasco Basin’s location along the
main travel corridor between Puget Sound and the Great Plains meant American Indian Tribes in
the area were extensively involved in inter-regional economic activity. As a result, the Pasco
Basin was relatively densely populated and contained a diversity of Tribes and bands
(Figure 1-3).

The arrival of the horse in the region around the year 1700 greatly increased the
distances that could be traveled by individuals and by Tribes and bands, further increasing the
intensity of trade, warfare, and other interaction between groups. The arrival of the horse also
initiated a period during which American Indians of the region began keeping large herds of
domesticated horses.

The first European-American trappers and traders began arriving in the region around
1800. Their goals were to acquire furs to sell in Asia and Europe. Lewis and Clark arrived in the
fall of 1805 to establish the United States’ territorial claim to the region. Trapping organizations
such as the Hudson’s Bay Company and the Northwest Bay Company became increasingly
active in the years after the Lewis and Clark expedition. These arrivals were followed by
Catholic and Protestant missionaries. Catholic missionaries briefly established a mission at
Columbia Point (the confluence of the Yakima and Columbia Rivers). Although the Oregon Trail
was established in 1843, and large numbers of non-Indians came to the Northwest via that trail,
very few settled in the Pasco Basin, preferring instead to continue on to the Willamette Valley of
Oregon.

In 1855, Governor Isaac Stevens, representing the United States government, and Joel
Palmer, U.S. Superintendent of Indian Affairs, negotiated treaties with many of the American
Indian Tribes in the region (see Appendix A). These treaties called for the relocation of those
Tribes to permanent reservations located away from the Pasco Basin. The Tribes retained in
their treaties, however, the right of taking fish at all “usual and accustomed” places; erecting
buildings for curing; and to hunt, gather plants, and pasture livestock on “open and unclaimed
lands” where they traditionally had conducted these activities. To this day, American Indians
travel to the Pasco Basin to use its resources.

There were other exceptions to the relocation of American Indians. Peopeomoxmox, a
Walla Walla negotiator of the treaty between the United States and the Cayuse, Walla Walla,
and Umatilla Tribes, retained in that document the right to operate a trading post where the
Columbia River and Yakima River join at Columbia Point. In addition, the Wanapum Band,
which did not negotiate a treaty with the United States, remained resident in the Pasco Basin.
Nevertheless, over the following 88 years, the Wanapum came under ever-increasing pressure
as non-Indian homesteaders seized much of their lands.
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Significant non-Indian settlement of the region began relatively late. In 1888, small
irrigation companies and farmer cooperatives began to develop irrigation systems in the
Columbia Basin. The agricultural economy of the region saw upswings and downswings, from
agricultural price increases during World Wars | and Il, drought during the 1920s, and the Great
Depression during the 1930s. While, principally, non-Indian farmers lived on the adjacent private
lands, members of the Wanapum Band continued to reside on portions of the future Hanford
Site that remained in Federal ownership. In 1942, approximately 19,000 people lived in Benton
and Franklin counties. Pasco was the largest population center, with approximately 3,900
people (Gerber 1992). The City of Richland had a population of approximately 200 people
(Relander 1956).

In the 1940s, almost all of the land that would at some time be considered part of the
Hanford Site was being used for crops or grazing. More than 88 percent (about 152,971 ha
[378,000 ac]) was sagebrush range land interspersed with volcanic outcroppings, where some
18,000 to 20,000 sheep grazed during winter and spring. Some 11 percent (almost 19,830 ha
[49,000 ac]) was farmland, much of it irrigable but not all under cultivation. Less than 1 percent
(less than 809 ha [2,000 ac]) consisted of town plots, right of ways, school sites, cemeteries,
and similarly used land, most of it in or near the three small communities of Richland, Hanford,
and White Bluffs (Jones 1985).

More than one-third of the Hanford area at the time was government-owned. The Federal
government owned nearly 28,733 ha (71,000 ac); the State of Washington more than 18,211 ha
(45,000 ac); and the five local counties (i.e., Benton, Yakima, Grant, Franklin, and Adams) about
16,592 ha (41,000 ac). More than 91,054 ha (225,000 ac) belonged to private individuals or to
corporate organizations, including more than 2,428 ha (6,000 ac) owned by several irrigation
districts (Jones 1985). Figure 1-4 provides an example of pre-Hanford Benton County lands in
1943.

1.1.2 Establishment of the Hanford Site

The entry of the U.S. into World War Il and the race to develop an atomic bomb led to a
search for a suitable place to locate plutonium production and purification facilities. The U.S.
Army Corps of Engineers (USACE) selected the site near the towns of White Bluffs and Hanford
because of the remote location, good climate, and, most importantly, the abundant supply of
hydroelectric power and clean water from the Columbia River. The selection was made in early
1943 and land acquisition proceedings began. The War Department began with condemnation
of private lands, followed by appraisals, negotiations, and payments to landowners. Some
property owners protested the offered purchase prices and won larger settlements through the
courts. Originally, 1,605 km? (620 mi®) were acquired through a combination of withdrawal of
lands from the Public Domain and the acquisition of state and privately owned lands. The towns
of Hanford and White Bluffs were vacated, the Wanapum were relocated to above the Priest
Rapids area, and Richland was transformed into a government town. The U.S. Atomic Energy
Commission (AEC) leased an additional 70,000 ha (173,000 ac) as secondary control zones.
These secondary zones were released in 1953 and 1958.

For more than 40 years, the primary mission at Hanford was associated with the
production of nuclear materials for national defense. Land management and development
practices at the Hanford Site were driven by resource needs for nuclear production, chemical
processing, Waste Management, and R&D activities. The DOE developed infrastructure and
facility complexes to accomplish this work, but large tracts of land used as protective buffer
zones for safety and security purposes remained undisturbed. These buffer zones preserved a
biological and cultural resource setting unigue in the Columbia Basin region.
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Figure 1-4. Pre-Hanford Benton County Lands - 1943.
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1.1.3 Change in Mission from Defense Production to Environmental Restoration

In the late 1980s, the primary DOE mission changed from defense materials production
to environmental restoration. In 1989, DOE entered into the Hanford Federal Facility Agreement
and Consent Order (Tri-Party Agreement) with the U.S. Environmental Protection Agency (EPA)
and the Washington State Department of Ecology (Ecology) (Ecology et al. 1989). This
agreement is intended to accomplish the following:

C Define EPA’'s CERCLA cleanup provisions for remediation of hazardous substances.

C Define the RCRA waste treatment, storage, and disposal requirements and
corrective actions for hazardous waste management as administered by Ecology.

C Establish the responsibilities for each agency (DOE, EPA, and Ecology).
C Establish milestones for achieving remediation and regulatory compliance.

The DOE expects that CERCLA/RCRA authority will be used to remediate areas of the
Hanford Site consistent with applicable requirements to support “highest and best use” land use.
If the remediation process cannot support the proposed land use within the NCP’s 10“ to 10°®
risk range, then this EIS contains a proposed process for changing the “highest and best use” of
the land (see Chapter 6).

Today, the Hanford Site has a diverse set of missions associated with environmental
restoration, Waste Management, and Science and Technology. These missions have resulted
in the growing need for a comprehensive, long-term approach to planning and development for
the Site. Additionally, DOE’s Land- and Facility-Use Policy (DOE 1994b); DOE Order 430.1,
Life-Cycle Asset Management (DOE 1995c); and the National Defense Authorization Act for
Fiscal Year 1997 each require the development of a CLUP for the Hanford Site.

To comply with these requirements, DOE
has developed a process for implementing a
Hanford CLUP, and has integrated this process into| on December 21, 1994, the Secretary of Energy
this Final HCP EIS (see Chapter 6). The NEPA issued a Land- and Facility-Use Policy for DOE,
ROD issued for this EIS would create the CLUP by | Which contains the following statement:
C_Iocumentmg a final Iand_qs_e map ajnd adOptlr!g “It is Department of Energy policy to manage all of its
final Hanford land-use policies _and implementing land and facilities as valuable national resources.
procedures. Together, these pieces would form the | oOur stewardship will be based on the principles of
CLUP. The CLUP would consider the role of the ecosystem management and sustainable
Hanford Site in a regional context. and would development. We will integrate mission, economic,
. .. . ' ecological, social, and cultural factors in a
m_tegrate mission requirements and other factors as comprehensive plan for each site that will guide land
directed by the Secretary of Energy (see text box, and facility use decisions. Each comprehensive plan

“Land- and Facility-Use Policy” [DOE 1994b]). will consider the site’s larger regional context and be
developed with stakeholder participation. This policy
will result in land and facility uses which support the
Department’s critical missions, stimulate the economy,

1.2 The National Environmental and protect the environment.”
Policy Act Process

DOE’s Land- and Facility-Use Policy

The National Environmental Policy Act of 1969 (NEPA) requires consideration of
potential environmental impacts associated with Federal agency actions and provides
opportunities for public involvement in the decision-making process. In accordance with NEPA
requirements, DOE has prepared this Final HCP EIS to help decision makers and the public |
understand the potential environmental impacts associated with establishing future (for at least
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the next 50 years) land uses at the Hanford Site through the adoption of a CLUP and its integral
land-use maps, policies, and implementing procedures.

1.2.1 Scope of the Hanford Comprehensive Land-Use Plan Environmental Impact
Statement and Comprehensive Land-Use Plan

The DOE received more than 2,000 comments from approximately 233 commenters on
the August 1996 Draft HRA-EIS. Response was mixed. Many commenters felt land-use
planning was poorly integrated into the public scoping process and the Draft HRA-EIS.
Ecology’s and EPA’s comments centered around disagreements with the CERCLA/RCRA
assumptions that were used for the waste volume, cost, and risk assessments. Several key
stakeholders (i.e.; the DOI, City of Richland, Benton County, and Nez Perce Tribe) felt that with
the magnitude of the land-use decision, they needed to be invited into the process as
cooperating agencies.

The DOE realized that, without stakeholder support, the regulators (EPA and Ecology)
would not be able to use the Draft HRA-EIS land-use plan, as presented, in terms of factoring in |
potential future land use into the cleanup decision-making process. The DOE then formally |
invited local land-use planning authorities and Tribes to be cooperating agencies and consulting
Tribal governments. From January through March 1997, DOE worked with the cooperating
agencies and consulting Tribal governments to clarify and resolve the issues, still with the intent
of incorporating comments on the August 1996 Draft HRA-EIS to produce a final EIS. However,
through this consultation process, DOE determined that stakeholders wanted an EIS
emphasizing land-use maps as alternatives (as opposed to alternatives representing levels of
access independent of the land use[s], as presented in the August 1996 Draft HRA-EIS). The
DOE then decided to produce a Revised Draft HRA-EIS in cooperation with, and response to
EPA, Ecology, Tribal governments, local governments, and other stakeholder comments.

On April 23, 1999, DOE published the Revised Draft HRA-EIS. A public comment period |
was held from April 23, 1999, to June 7, 1999. Comments on the Revised Draft HRA-EIS have |
been incorporated into this Final HCP EIS as appropriate. The DOE’s responses to comments |
are presented in the Comment Response Document of this Final EIS. |

The Final HCP EIS evaluates the potential environmental impacts from establishing land |
uses at the Hanford Site for at least the next 50 years, defers the evaluation of impacts
associated with remedial actions to Tri-Party Agreement documents, and includes the entire
Hanford Site within the scope of the document. In general, the differences between the Final |
HCP EIS and the August 1996 Draft HRA-EIS can be summarized as follows: |

C This Final HCP EIS focuses on land-use impacts and decisions rather than potential |
remediation impacts.

C Each alternative in the Final HCP EIS features a Site-wide map designating land |
uses, whereas alternatives in the August 1996 Draft HRA-EIS focused on individual
geographic areas.

C Inresponse to public comment, the Final HCP EIS includes a new DOE Preferred |
Alternative as well as land-use alternatives developed by the cooperating agencies |
and consulting Tribal governments.

C The Final HCP EIS contains land-use policies and implementing procedures for |
integration into the Hanford CLUP (see Chapter 6).
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Preparation of the Final HCP EIS is consistent with the National Defense Authorization |
Act of 1994, which requires the development of a future-use plan for the Hanford Site; and is
responsive to public comments received during scoping and during public comment periods on |
the 1996 original draft and the 1999 Revised Draft HRA-EIS. The Final HCP EIS also provides a|
basis for considering potential future proposals regarding transferring ownership and control of
some or all of the Hanford Site such as the Wahluke Slope. As the original 1996 Draft EIS |
provided for consideration of land use, no additional scoping meetings were required.

1.2.1.1 Public Review of the Revised Draft Hanford Remedial Action Environmental

Impact Statement and Comprehensive Land-Use Plan. Once DOE made the decision to
reduce the scope of the August 1996 Draft HRA-EIS and issue a Revised Draft, the agency |
announced it would conduct a 45-day public review and comment period following issuance of
the Revised Draft EIS to the public. This public review and comment period, held from April 23, |
1999, to June 7, 1999, included four formal public hearings in Portland, Oregon; Richland, |
Washington; Mattawa, Washington; and Spokane, Washington. The DOE accepted public |
comments on the Revised Draft HRA-EIS at these hearings and throughout the comment |
period, and has responded in writing to those comments in this Final HCP EIS. |

1.2.2 External Coordination/Involvement in the Preparation of the Revised Draft
Hanford Remedial Action Environmental Impact Statement and Comprehensive
Land-Use Plan

During the public comment period on the August 1996 Draft HRA-EIS, several agencies
and American Indian Tribes expressed an interest in working with DOE to establish alternative
visions for land use. To encourage a variety of viewpoints and strengthen the EIS, DOE involved
representatives of other Federal agencies, American Indian Tribes, and state and local
governments in ongoing planning efforts. Eventually, these groups received formal invitations
from DOE to become cooperating agencies and consulting Tribal governments in the
preparation of the Revised Draft HRA-EIS.

Since March 1997, DOE has worked with the cooperating agencies and consulting Tribal
governments to establish a framework for the environmental analyses presented in this Final |
HCP EIS. Substantial agreement was reached among the cooperating agencies and consulting |
Tribal governments on the development of land-use designations and on the format for
determining the potential environmental impacts associated with the land uses carried forward in
this Final HCP EIS (see Chapters 3 and 5). The cooperating agencies and consulting Tribal |
governments also worked together to develop the policies and implementing procedures for the |
CLUP (see Chapter 6). Alternatives that reflect the land-use values and preferences of different
organizations were developed because the cooperating agencies and consulting Tribal
governments have different resource usage requirements and goals.

1.2.3 Identification of Public Land-Use Values

Through cooperative activities during the past seven years, diverse stakeholder groups
have developed statements of values related to the future of the Hanford Site to provide guidance
to Congress, the states of Oregon and Washington, DOE, Ecology, and EPA. Itis from this
guidance that the proposed policies and implementing procedures for the CLUP have been
developed. The first set of values was formulated in 1992 by the Hanford Future Site Uses
Working Group (FSUWG 1992) and includes the following statements:

C Protect the Columbia River.

C Deal realistically and forcefully with groundwater contamination.
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23
24

25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

C

C

Use the Central Plateau wisely for Waste Management.

Do no harm during cleanup or with new development.

Cleanup of areas of high future use value is important.

Clean up to the level necessary to enable the future use option to occur.
Transport waste safely and be prepared.

Capture economic development opportunities locally.

Involve the public in future decisions about the Hanford Site.

After the success of the Hanford Future Site Uses Working Group, other similar
stakeholder groups were formed, including the Hanford Tank Waste Task Force and the Hanford
Advisory Board (HAB). In 1993, the Hanford Tank Waste Task Force reinforced the first set of
values by adding the following statements (Hanford Waste Tank Task Force 1993):

C

C

Protect the environment.
Protect public/worker health and safety.
“Get on with the cleanup” to achieve substantive progress in a timely manner.

Use a systems design approach that keeps endpoints in mind as intermediate
decisions are made.

Establish management practices that ensure accountability, efficiency, and allocation
of funds to high priority items.

The first major action taken by the HAB in early 1994 was to endorse and adopt both
previously issued sets of values. In September 1994, acting on a recommendation from the
Cultural and Socioeconomic Committee, the HAB adopted the following additional values
(Takaro 1995):

C

Historic and cultural resources have value and should not be degraded or destroyed.
Appropriate access to those resources is a part of that value.

Workforce stability and reasonable stability in the demand for public services are
important for the affected communities. In decisions on projects and contractors,
consideration should be given to affected workforce and population shifts.

Cleanup and Waste Management decisions should be coordinated with the efforts of
the affected communities, to shift toward more private business activity and away
from dependence on Federal projects that have adverse environmental or economic
impact.

The importance of ecological diversity and recreational opportunities should be
recognized; those resources should be enhanced as a result of cleanup and Waste
Management decisions.
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C These concerns should be considered while promoting the most effective and
efficient means that will protect environmental quality, and public health and safety,
now and for future generations.

C Cleanup activities should protect, to the maximum degree possible, the integrity of all
biological resources, with specific attention to rare, threatened, and endangered
species and their related habitats.

1.2.4 Development of the August 1996 Draft Hanford Remedial Action Environmental
Impact Statement and Comprehensive Land-Use Plan

The Notice of Intent (NOI) to prepare the HRA-EIS was published in the Federal Register
(57 FR 37959) on August 21, 1992. The NOI stated that the EIS would evaluate a range of
reasonable alternatives to accomplish the scope of the Tri-Party Agreement within the
framework of potential future Hanford Site use/cleanup strategies.

Public scoping meetings were held at four locations in the Northwest: Spokane,
Washington, on September 29, 1992; Pasco, Washington, on October 1, 1992; Seattle,
Washington, on October 5, 1992; and Portland, Oregon, on October 8, 1992. The public
scoping period for the HRA-EIS ended on January 15, 1993.

As discussed in Section 1.2.3, in 1992 the
EPA, Ecology, and DOE, in cooperation with other
interested parties, organized a process to involve ¢ Identify a range of potential future uses for the
stakeholders in the development of a vision for the Hanford Site.
future of the H-anford Site. A cqmmittee consisting ¢ Select cleanup scenarios enabling the future uses
of representatives _Of Iabor, enwronmental, in light of potential exposure to contaminants,
governmental, agricultural, economic development, if any, after cleanup.
citizen-interest groups, and Tribal governments
was established and became known as the Hanford| ¢ Probe for convergence among the cleanup
Future Site Uses Working Group (Working Group). scenarios to {dentlfy prlorltles or crlt_erla that could
The Working Group was charged with three related prove useful in focusing or conducting the

. - . cleanup.

tasks (see text box, “Working Group’s Objectives”).
The result of the Working Group’s efforts, a report
entitled, The Future for Hanford: Uses and Cleanup -- The Final Report of the Hanford Future
Site Uses Working Group, was issued in December 1992 (FSUWG 1992), and was submitted
to DOE as a formal scoping comment for the HRA-EIS.

Working Group’s Objectives

The August 1996 Draft HRA-EIS was developed to assess the potential environmental
impacts, primarily from remediation activities, associated with establishing land-use objectives
for the Hanford Site. The land-use objectives were developed by DOE using concepts
developed by the Working Group. In 1996, DOE decided to expand the land-use planning
initiative into a formal CLUP in the August 1996 Draft HRA-EIS to conform to the Secretary of
Energy’s new Land- and Facility-Use Policy (DOE 1994b) and DOE Order 430.1, Life-Cycle
Asset Management.

1.2.5 Public Review of the August 1996 Draft Hanford Remedial Action Environmental
Impact Statement and Comprehensive Land-Use Plan

The August 1996 Draft HRA-EIS, which addressed impacts associated with remedial
actions and land-use planning, was released to the public during the week of August 26, 1996. A
public hearing was held in Richland, Washington, on October 17, 1996, and additional public
meetings were held throughout the Northwest during the public comment period, which ended
December 10, 1996.
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1.2.5.1 Major Issues. Numerous public agencies, American Indian Tribes, interest groups, and
members of the public provided comments that indicated a diverse range of values and
objectives. Several major issues and concerns were identified by commenters during the
August 1996 Draft HRA-EIS formal public comment period. The primary issues identified by the
commenters included the following:

C

Remedial action cost and volume of contaminated material estimates in the August
1996 Draft HRA-EIS were not considered to be consistent with similar estimates
made in support of CERCLA documentation.

Analyses of potential impacts associated with remediation were considered
duplicative of the CERCLA process.

The combination of a land-use plan with remedial action evaluations was confusing.
Suggestions were made to reduce or eliminate emphasis on remedial actions and
focus instead on those elements of the HRA-EIS pertaining to land-use planning.
Widespread support for the development of a comprehensive land-use plan was
evident, though not necessarily for the “Hanford Site Comprehensive Land-Use Plan,”
presented in Volume 4 of the August 1996 Draft HRA-EIS.

The August 1996 Draft HRA-EIS did not identify DOE’s Preferred Alternative for level-
of-access controls (i.e., unrestricted, restricted, or exclusive use) for the Hanford Site
although there was only one land-use map presented.

The Comprehensive Land-Use Plan was considered by commenters to be a major
Federal action that was not only inadequately integrated in the August 1996 Draft
HRA-EIS, but also was out of the scope of the EIS.

Land-use alternatives, other than the one plan presented in Volume 4 of the August
1996 Draft HRA-EIS, were not evaluated.

Tribal members’ treaty rights and authority were inadequately addressed in the
August 1996 Draft HRA-EIS.

Cumulative impact analyses were considered inadequate.

The August 1996 Draft HRA-EIS did not adequately address the need of the local
community to diversify and strengthen the economy to offset the decline of Hanford
Site employment and did not sufficiently emphasize the role that agriculture and
related industries play in the region.

Many commenters requested that the entire Hanford Site be cleaned up to a level that
would allow for unrestricted level-of-access use.

DOE should coordinate with Benton County and the City of Richland to develop an
integrated land-use planning process.

The level-of-access alternatives (unrestricted, restricted, and exclusive) were
confusing without an actual land-use designation.

The comments received on the August 1996 Draft HRA-EIS, as well as transcripts from
the public hearing are contained in a Revised Draft HRA-EIS Comment and Response
Document, which is available for review in the public reading rooms. In addition, a comment
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summary is provided in Appendix F of the Revised Draft document. A summary of comments |
received on the Revised Draft HRA-EIS is included as part of this Final HCP EIS. |

1.2.6 Public Review of the Revised Draft HRA-EIS and Summary of Major Issues

On April 23, 1999, DOE published the Revised Draft HRA-EIS. A public comment period
was held from April 23, 1999 to June 7, 1999. Public hearings on the Revised Draft HRA-EIS
were held on May 18, 1999, in Portland, OR; on May 20, 1999, in Richland, WA; on June 2, 1999
in Mattawa, WA; and on June 3, 1999 in Spokane, WA. Comments on the Revised Draft HRA-
EIS have been incorporated into this Final Hanford Comprehensive Land-Use Plan EIS (HCP
EIS), as appropriate. The DOE’s responses to comments are presented in the Comment
Response Document of this Final EIS.

More than 400 comment documents were received by DOE, including letters, postcards,
guestionnaires, and surveys as well as electronic mail. In addition, more than 200 pages of
transcripts were generated during the four public hearings.

The DOE considered all comments received on the Revised Draft HRA-EIS. Many of the
comments supported particular alternatives, or a combination of alternatives. A significant
number of the comments addressed environmental issues, such as the plight of wildlife habitat
and the continued preservation of habitat for plants and animals, including the diminishing
population of salmon, and the Hanford Reach designation as a Wild and Scenic River. The
comments and comment responses are given in the Final HCP-EIS Comment Response
Document, and summarized comments and responses are found in Appendix F.

|
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Twenty-eight major topics were identified and given general responses from the |
hundreds of comments received. More than 200 detailed comments were given individual |
responses in the Comment Response Document. The major topics are summarized below. |
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No-Action Alternative. A few commenters gave input regarding this alternative, with two
supporting it and two opposing the lack of planning in this alternative.

DOE'’s Preferred Alternative. Most commenters citing this alternative offered support, albeit
with many favoring some modification to further protect the environment. Those opposed cited
the lack of economic development for Grant County and keeping the Wahluke Slope under
Federal control as the basis for their opposition.

Alternative One. Almost all letters received regarding this alternative were in favor of this
alternative, citing the emphasis on preservation and the additional protection that it provides for
high value or sensitive ecological areas on the Hanford Site, and the prohibition against
agriculture, mining, grazing, and intensive recreational uses that would compromise the
ecological and wildlife values presented. The opposing letter expressed the need for economic
development.

Alternative Two. Almost all commenters citing this alternative were in favor of it. The primary
issue expressed in the supporting comments was the additional protection given to the
environment, particularly that afforded to the high value ecological areas and natural and
sensitive lands on the Hanford Site. Some commenters expressed the desire for even more
protection of the environment, citing this alternative as the one closest to total preservation. The
two opposing commenters cited lack of economic development.

Alternative Three. A significant majority of the commenters citing this alternative supported it,
particularly the economic development provided to Grant County. These commenters wanted
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the land returned to farming. Opposing commenters cited the lack of adequate protection of the
shrub-steppe habitat, and the concern that irrigation would undermine the White Bluffs.

Alternative Four. Commenters expressing an opinion on this alternative generally supported it,
citing the large amount of preservation. Those opposed expressed concern that there was no
economic development.

National Wildlife Refuge/DOE’s Preferred Alternative. More than 300 commenters wrote
concerning the DOE’s Preferred Alternative, with the modification that a National Wildlife Refuge
be created/expanded for additional protection of the environment. Six commenters were against
this combination, citing as their reasons the USFWS'’s lack of adequate resources to properly
manage the land, and the lack of consideration of the previous use in farming and future
economic development.

Other Combinations. More than 100 comments expressed concern or support for parts of
alternatives or an additional alternative. A few submitted their own alternative maps. Some
commenters addressed the issue of Federal versus local control. A few supported an extension
to the public comment period. The comment was made that additional mapping be done to
better represent the wildlife population picture. Others suggested that cleanup, not planning, be
the focus of the mission at the Hanford Site.

Preservation. Several commenters expressed their support for preservation of the Hanford
Site, varying from preservation of the entire Hanford Site, to the addition of the 200 West Area
sagebrush to preservation. Many cited the Hanford Reach, the creation of a National Wildlife
Refuge, McGee Ranch, May Junction, the islands, the LIGO land, Gable Mountain, Gable Butte,
and the sand dunes. Reasons cited were historical, ecological, cultural, biological, and
economic.

Conservation (Mining). A large majority of the commenters expressing a view on this topic
said mining could be allowed but only for the necessary materials to support cleanup of the
Hanford Site. Some letters described specific areas that should not be mined (primarily the ALE
Reserve), while one commenter cited the need for McGee Ranch silt specifically for the cleanup
program.

Conservation (Mining and Grazing). More than 200 commenters were against allowing any
commercial grazing on the Hanford Site. Many commenters cited grazing as being incompatible
with wildlife protection. The spreading of noxious weeds was attributed to livestock grazing,
because hooves tear up the delicate ground cover habitat. There was a concern raised
regarding possible plutonium contamination of the livestock.

Low-Intensity Recreation. Commenters gave a variety of views regarding recreation. Boat
launches were generally supported, although a boat launch at White Bluffs drew comments for
and against. Two commenters opposed any recreation at the Hanford Site. Several expressed
the view that only non-motorized vehicles or recreation be allowed on constructed trails, while
others supported access for limited recreation such as campsites for paddlers and access for
kayakers and rafters.

High-Intensity Recreation. Most of the commenters who expressed views on High-Intensity
Recreation were in support of the B Reactor Museum. Some commenters were opposed to any
High-Intensity Recreation on the Hanford Site.

Research and Development. Letters received on this land-use designation cited the need for
restricting or prohibiting research and development, using only the 300 Area, LIGO, and FFTF,
for example.
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Industrial. Some commenters addressing this topic recommended limiting industrial
development to the 300 Area and 1100 Area, or areas near the Tri-Cities, which would support
the industry with infrastructure. A few commenters were against any industrial development at
Hanford, while some expressed that timing was important, with cleanup of the site first, then
development.

Industrial-Exclusive. Several commenters stated that the area designated for Industrial-
Exclusive land use should be reconfigured to represent what was shown in Alternatives One and
Two.

Agriculture. Ninety percent of the more than 200 commenters addressing Agriculture were
opposed to any agriculture on the Hanford Site, citing the possible endangering of the health of
the Columbia River from irrigation runoff, the potential damage to the White Bluffs from irrigation,
the need for preservation of the shrub-steppe habitat for wildlife, and the possibility that
agriculture on the Hanford Site would be bad, perceptually, for all Washington State agriculture.
The commenters in support cited the need to support world food production, schools, and the
rural area in Grant County.

Policy. Several letters were received addressing payment in lieu of taxes (PILT), expressing
support for DOE to give Grant County PILT; others would like the PILT based on lost opportunity
instead of current land use. Commenters also reiterated the need for continuation of the
cleanup mission, the need to consider human health and safety, and the need to better address
environmental justice by expanding farming opportunities on the Wahluke Slope.

Procedure. Several letters addressed the membership of the Site Planning Advisory Board,
wanting to add regulators and Tribes as sovereign nations, and to limit counties involvement.
Several commenters expressed the opinion that the Secretary’s announcement in April 1999 of
the DOE'’s Preferred Alternative prejudiced the outcome. Commenters also wanted a document
name change, a change in timing, and cultural reviews and natural resources for land-use
planning.

Plan. Some commenters addressed the comprehensive land-use plan, citing a variety of items.
These included the concern that “management by committee” is too risky, thanking the DOE for
keeping an open process, lack of impacts from industrial development, the recommendation that
planning should be seven generations out, and concerns regarding the sensitivity of LIGO to
noise and vibration.

Public Involvement. Several letters cited the commenter’s appreciation for the opportunity to
comment, positive feedback on multiple public hearings, and complimented DOE and the
Cooperating Agencies on the quality of the document and the work that went into preparing the
document.

Salmon and Steelhead. All letters addressing salmon were in support of protection of salmon
and salmon habitat and salmon recovery efforts, and this extended to other anadromous fish,
such as steelhead, as well.

Hanford Reach. More than 100 letters were received supporting protection of the Hanford
Reach, citing the importance of the salmon spawning habitat and the welfare of the eagles and
other wildlife that eat the salmon. Concern was expressed for the erosion of the White Bluffs,
and the effects of regional agricultural growth on spawning habitat.

Tribal Rights. Several commenters expressed their concern that Tribal rights be honored by
the DOE. Many expressed an opinion that no grazing of any type should be allowed on the
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Hanford Site. Also supported was the protection of cultural and religious sites, working with the
Yakama Indian Nation, and consideration of an option to deed stewardship back to the Tribes.

Wild and Scenic River. Several commenters supported a Wild and Scenic River designation
for the Columbia River flowing through the Hanford Reach, citing protection of the river and the
riverbanks. A few of those opposed the designation were concerned for future local needs, such
as water rights.

Habitat. Many commenters were in favor of setting aside land for conservation and preservation
of habitat, noting that the wildlife needs protection. Many of the commenters mentioned the
valuable shrub-steppe habitat, which is home to many species, including the sage sparrow,
desert butterflies, and species of snakes, other reptiles, and amphibians. A few commenters did
not support wildlife habitat, noting that shrub-steppe is only weeds, or that wildlife can coexist
with farming.

Wahluke Slope. Many commenters addressed the Wahluke Slope, with more than half against
any farming there. Other commenters supported farming, or an impartial study of all the
potential uses of the land.

Split Record of Decision. Over 180 commenters supported a split ROD in the interest of
moving the designation of a wildlife refuge forward, without waiting for cleanup of the site to be
completed.

1.2.7 Summary of Changes Made in Response to Public Comment |

Based on the public comment received, the following changes have been made to the
DOE'’s Preferred Alternative:

I
|
. All Conservation (Mining and Grazing) has been changed to Conservation (Mining). |
. The National Wildlife Refuge designation (from Alternative One) has been extended to |
include the ALE Reserve, the Riverlands, and McGee Ranch; and all river islands not in |
Benton County. The Preferred Alternative clarifies that the refuge would be an overlay |
wildlife refuge (without a transfer of title from DOE), and that DOE retains the right to |

mine the ALE insert for cover materials. |

. A railroad right-of-way through the Riverlands portion of the proposed Refuge would be |
given status as a preexisting condition and included in the proposed USFWS permitto |
manage the Refuge. |

. The White Bluffs town-site (from Alternatives One and Three) has been added to the |
|

|

I

I

|

|

I

I

|

|

I

Preferred Alternative map as Low-Intensity Recreation to serve as the White Bluffs
Memorial.
. The Low-Intensity Recreation dots (comfort stations) along the river which could

eventually serve as anchor points for a river trail from Richland to Vernita Bridge have
been moved to ensure that they have both river and road access.

. A High-Intensity Recreation triangle (from Alternative Three) has been added to the
Preferred Alternative map near Horn Rapids Park on the Yakima River.

In addition to changes made to the Preferred Alternative, and the identifying of Alternative

One as the environmentally preferable alternative, many other changes were made to the
document updating items, refining analyses, and correcting errors.
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1.2.8 Biodiversity in the National Environmental Policy Act Process |

In January 1993, the CEQ issued a report titled, Incorporating Biodiversity
Considerations Into Environmental Impact Analysis Under the National Environmental Policy
Act (CEQ 1993). This report was designed with the following objectives:

C Provide an overview of major issues related to biodiversity

C Outline general concepts regarding biodiversity analysis and management

C Describe how biodiversity is addressed in NEPA analyses

C Provide options for agencies undertaking NEPA analyses that consider biodiversity.

The CEQ report indicated that physical alteration, as a result of changing land use, is the
most profound cause of biodiversity loss. When natural, undisturbed lands (resembling much of
the land at the Hanford Site) are converted to industrial, residential, agricultural, or recreational
uses, ecosystems are disrupted and biodiversity is diminished. The CEQ report further states
that, “Beyond the direct removal of vegetation and natural landforms in local areas, development
of sites for human use fragments larger ecosystems and produces isolated patches of natural
areas. Activities such as timber harvesting and grazing also may fragment natural areas, but
more important, they result in simplification of ecosystems.”

On February 11, 1999, the President issued Executive Order 13112, Invasive Species,
intended to prevent the introduction of invasive species and provide for their control and to
minimize the economic, ecological, and human health impacts caused by invasive species. The
Order, which is applicable to each Federal agency whose actions may affect the status of
invasive species, establishes an Invasive Species Council made up of the Secretaries of various
Federal agencies, and also calls for the formation of a stakeholders’ Invasive Species Advisory
Committee to provide information and advice to the Council.

|
I
I
|
|
I
|

Each disturbance factor on a given tract of land weakens the native plant community, |
causing potentially catastrophic and accelerated change in landscape components. Therefore, |
any activity proposed for a site that disturbs the vegetation and soil surfaces of that site should |
be examined for its effect on invasive weeds and consequences to site biodiversity. If such |
disturbance activities do occur, it is important to consider how the effects of the disturbance |
would be managed, before the action takes place. Specific actions can be taken to help prevent |
the introduction and/or spread of invasive weeds onto the Wildlife Refuge areas of the Hanford |
Site. For example, equipment being moved onto the Refuge could be steam-cleaned and |
washed free of vegetation and soil debris at an offsite location before being placed onsite to |
remove invasive plant seeds and reproductive parts. Additionally, Hanford road activity should |
be monitored and immediate management action should be taken, when necessary, to prevent |
invasive species from becoming established along roadsides. |

It is the goal of DOE to ensure that the Hanford Site lands are managed in a way that

allows biodiversity to be considered prior to finalizing any land-use or land-management
decision. To further the biodiversity goal, DOE contacted the Interior Columbia Basin
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Ecosystem Management Project ICBEMP)*, and provided the Geographic Information System
(GIS) database developed for this EIS as a contribution to that project.

1.2.9 Environmental Justice in the National Environmental Policy Act Process

On February 11, 1994, the President of the U.S. issued Executive Order 12898, Federal
Actions to Address Environmental Justice in Minority Populations and Low-Income Populations.
This Executive Order mandates each Federal agency to make environmental justice part of the
agency mission. To the greatest extent practicable and permitted by law, Federal agencies
must identify and address disproportionately high and adverse human health or environmental
effects of their programs, policies, and activities on minority populations and low-income
populations.

As stated in the President’s February 11, 1994, memorandum to Heads of Agencies that
accompanied the Executive Order, “Each Federal agency shall analyze the environmental
effects, including human health, economic, and social effects, of Federal actions, including
effects on minority communities and low-income communities, when such analysis is required
by NEPA. Mitigation measures outlined or analyzed in an environmental assessment, EIS, or
ROD, whenever feasible, should address significant and adverse environmental effects of
proposed Federal actions on minority communities and low-income communities.” The
memorandum and Executive Order ensure that minority and low-income communities will have
a voice in the development and implementation of any Federal action that might adversely affect
those communities.

In addition, the memorandum and Executive Order indicated that all Federal agencies
were to be proactive in identifying and, to the extent practicable, mitigating any potential
disproportionately high and adverse impacts on minority and low-income communities that could
result from proposed Federal actions. In order to implement the provisions of
Executive Order 12898, the U.S. Department of Energy Environmental Justice Strategy
(DOE 1995a), was prepared. Guidance provided in this publication, as well as CEQ’s
Environmental Justice Guidance under NEPA (March 1998) and EPA’s Guidance for
Incorporating Environmental Justice Concerns in EPA’'s NEPA Compliance Analyses (April
1998), were used to the extent practicable in the HRA-EIS.

1.3 National Environmental Policy Act and Other Environmental
Reviews

Past land-use commitments, based on other NEPA documents, as well as CERCLA
RODs addressing remediation, have had a direct impact on the development of the land-use
alternatives presented in this Final HCP EIS. Table 1-1 summarizes the Hanford-related EISs

The Interior Columbia Basin Ecosystem Management Project is a Federal land- and ecosystem-
management plan commissioned in 1993. The plan affects 100 counties in seven states (including all

of eastern Washington and eastern Oregon), and includes more than nearly 22 million ha (54 million ac)
of private property. Federal agencies involved are the BLM, National Marine Fisheries Service, Forest
Service, and the EPA. Much of the plan deals with water. The plan also proposes aggressive ecosystem
restoration practices in order to better control fire, insect outbreaks, and noxious disease spread. Over
75,000 comments (mostly form letters) have been received on the project. In June 1998, the U.S. House
Appropriations Subcommittee on the Interior said that ICBEMP should be stopped, its field offices closed,
and its studies turned over to the appropriate Federal agencies (TCH 1998a). If the project is stopped,
either by Congressional action or lack of funding, the thousands of pages of studies and ideas that have
been produced by the project will be given to Federal land management agencies such as the Forest
Service.
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and RODs and shows the relationships these documents have to land-use planning. Table 1-2
summarizes the regional State Environmental Policy Act of 1971 (SEPA) EISs. Table 1-3
summarizes CERCLA RODs.

The restrictions posed by approved CERCLA RODs were taken into consideration in the
development of the land-use alternatives in this Final HCP EIS. Conversely, the land-use |
alternative selected for implementation in the ROD for this EIS would be useful for remediation
decisions yet to be made in other areas of the Hanford Site. The EPA, Ecology, and DOE
consider land-use designations in a given area when determining cleanup levels. If the desired
“highest and best use” land use cannot be attained because of remediation-linked technical or
economic constraints, or if the remedial action required to achieve that land use would cause
unacceptable-unavoidable impacts, then the land use designation of this EIS would be amended
using the policies and implementing procedures in Chapter 6 to the next “highest and best use”
land use. If required by the CERCLA ROD/RCRA Permit, a deed restriction would be filed with |
the local land-use jurisdictional agency to conditionally implement the land use.

1.3.1 Interim Actions

During the preparation of this EIS, several outside parties have made proposals to DOE |
regarding future uses of portions of the Hanford Site. Such proposals undergo NEPA review to
determine whether they are major Federal actions, or if they have significant environmental
impacts that would require preparation of EISs. This is consistent with the CEQ’s regulation in
40 CFR 1506.1(b), “Limitations on Actions During the NEPA Process.”

The Hanford 1100 Area and the Hanford railroad southern connection (from Horn Rapids
Road to Columbia Center) have been transferred from DOE ownership to Port of Benton
ownership in order to support future economic development. Land use of the 1100 Area and the
railroad southern connection would remain Industrial, as proposed in all alternatives of this EIS.
The DOE prepared an environmental assessment that resulted in a finding of no significant
impact (FONSI) on August 27, 1998, transferring the 1100 Area and the Southern rail connection
to the Port of Benton (DOE/RL EA-1260). The Port officially took ownership and control of the
“1100 Area” (consisting of 318 ha [786 ac], 26 buildings, and 26 km [16 mi] of rail tract) on |
October 1, 1998, and is currently studying 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. Although the 1100 Area is no |
longer under DOE control, it is included in this EIS to support the local governments with their |
SEPA EIS analyses of the Hanford sub-area of Benton County under the State of Washington’s |
Growth Management Act. |

Energy Northwest (formerly known as the Washington Public Power Supply System, or
WPPSS) has requested DOE approval of a sublease of a portion of the land they lease from
DOE north of the 300 Area. This sublease would be for siting, construction, and operation of an
aluminum smelter. Land use of the Energy Northwest-leased land would remain Industrial, as
proposed in all alternatives of this EIS. The environmental effects of the proposed sublease and
aluminum smelter were being considered in DOE/EA-1259, which was suspended due to lack of |
response from the proponents. |

Introduction 1-22 Final HCP EIS |



Table 1-1. NEPA Reviews Affecting the Hanford Site. (5 pages)

SI3 dOH [euld

~Nookhw N

NEPA EISs

Double-Shell Tanks for Defense
High-Level Radioactive Waste
Storage, Hanford Site, Richland,
Washington (DOE/EIS-0062, April
1980)

Purpose

To complete construction and
operation of 13, 1-million gallon
double-shell waste tanks.
These tanks would be used to
manage defense high-level
radioactive wastes resulting
from the chemical processing
of spent nuclear fuel in the

200 East Area.

Status

The ROD was published in
the Federal Register on
July 9, 1980.

Potential Mission Impacts
on Hanford

The double-shell tanks were
constructed and are currently in
operation.

Relationship to Land-Use
Planning

Committed the 200 Areas to
continued Waste
Management (Industrial-
Exclusive use).

Decommissioning of the Shippingport
Atomic Power Station, Hanford Site,
Richland, Washington (DOE/EIS -
0080, May 1982)

Dismantle and remove all
fluids, piping, equipment,
components, structures, and
waste to a waste disposal
facility.

The ROD was published in
the Federal Register on
August 19, 1982.

The Shippingport Atomic Power Station
Waste was disposed at the Hanford
Site.

Committed the 200 Areas to
continued Waste
Management (Industrial-
Exclusive use).

€21

Operation of PUREX and Uranium
Oxide Plant Facilities, Hanford Site,
Richland, Washington (DOE/EIS -
0089, February 1983)

This EIS analyzed the
environmental effects of
DOE's proposal to resume
operations of the PUREX and
Uranium Trioxide chemical
processing plants.

The ROD was published in
the Federal Register on
May 16, 1983.

In 1990, DOE determined that the PURE
Facility would no longer operate. The
plant has been shutdown, deactivated,
and readied for decontamination and
decommissioning (D&D). Operation up
until 1990 resulted in discharge of liquid
effluents to the ground in the 200 East
Area.

Committed the 200 Areas to
continued Waste
Management (Industrial-
Exclusive use).

Disposal of Hanford Defense High-
Level, Transuranic and Tank Wastes,
Hanford Site, Richland, Washington
(DOE/EIS-0113, December 1987)

Examined the potential impacts
for final disposal of existing
high-level, tranuranic, and tank
waste stored at the Hanford
Site.

The ROD was published in
the Federal Register on
April 14, 1988.

Committed to dispose of double-shell
tank waste, cesium and strontium
capsules, retrievably stored and newly
generated transuranic waste in the 200
Areas. Also committed to construct and
operate facilities associated with high-
level waste vitrification; construct and
operate the WRAP facility for
transuranic soil waste, and a grout
facility for LLW.

Committed to Waste
Management (Industrial-
Exclusive use) in the 200
Area. Many of the tank
waste issues were
superseded by the Tank
Waste Remediation System
EIS (DOE/EIS-189).
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Decommissioning of Eight Surplus
Production Reactors at the Hanford
Site, Richland, Washington (DOE/EIS-
0119, December 1991)

Evaluated decommissioning
alternatives for the eight

surplus plutonium production
reactors at the Hanford Site.

The ROD was published in
the Federal Register in
September 1993.

The DOE determined that the reactor
blocks for the eight plutonium reactors
will be kept at their present sites for up
to 75 years until their radiation level
lowers through natural decay. The
reactor blocks would then be moved to
the 200 Areas for burial.

Commits to restrictive land
use of the 100 Areas
surrounding the reactors until
2068. Constitutes a future
committed land use, Waste
Management (Industrial-
Exclusive use), for the 200
Areas.
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Table 1-1. NEPA Reviews Affecting the Hanford Site. (5 pages)

NEPA EISs

Review Environmental Impact
Statement (DOE/EIS-0170,
November 1995)

Columbia River System Operation

Purpose

To develop Bureau of
Reclamation (BoR), U.S. Army
Corps of Engineers (USACE),
DOE, and Bonneville Power
Administration (BPA)
management strategy for
multiple uses of the Columbia
River System.

Status

The ROD was approved on
March 10, 1997. This was
prepared by the BPA,
USACE, and the BoR.

Potential Mission Impacts
on Hanford

May control Columbia River flows.

Relationship to Land-Use
Planning

May limit land use along the
Columbia River (Low-
Intensity Recreation use).

(DOE/EIS-0189, August 1996)

Tank Waste Remediation System,
Hanford Site, Richland, Washington

This EIS addressed
management and disposal of
the contents of 177 high-level
radioactive waste tanks and
cesium and strontium
capsules.

The ROD was published in
the Federal Register on
February 27, 1997.

The DOE would implement the preferred
alternative to retrieve, separate, vitrify,
and dispose of the tank waste. The
low-level fraction of the separation
process would be disposed of onsite in
subsurface vaults. The high-level
fraction would be disposed of offsite at
the potential geologic repository. A
decision on the cesium and strontium
capsules was deferred.

Commits the 200 Areas to
Waste Management
(Industrial-Exclusive use)
during the retrieval,
separation, and vitrification
process. It also constitutes a
long-term commitment of the
200 Areas for onsite disposal
of LLW.

(DOE/EIS-0200, May 1997)

Waste Management Programmatic
Environmental Impact Statement

This EIS is a nationwide study
that examines the management
of five types of radioactive

and hazardous waste:
tranuranic, hazardous waste,
high-level waste, and low-

level and low-level mixed
waste.

Federal Register notice
announcing change in scope
of PEIS (narrowing to Waste
Management alternatives)
1/24/95. Eleven regional
public hearings held on DEIS
(10/17-11/14/95). Public
comment period extended
through 2/19/96. ROD for
treatment and storage of
tranuranic waste (63 FR
3629, 1/23/98). ROD for
treatment of non-waste
water hazardous waste (63
FR 41810, 8/5/98). ROD for
storage of High-level
Radioactive Waste (64 FR
46661, 8/26/99. Planning
additional RODs.

Alternatives considered include
centralizing or regionalizing the waste
at one or two sites. Those sites that
have the largest volumes of a given
waste type generally were considered
as sites for treatment, storage, or
disposal.

A decision to centralize the
waste could commit the 200
Areas to Waste Management
(Industrial-Exclusive use).
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Table 1-1. NEPA Reviews Affecting the Hanford Site. (5 pages)

NEPA EISs

Idaho High Level Waste and Facility
Disposition Environmental Impact
Statement (DOE/EIS-0287)

Purpose

This EIS is a site specific EIS
tiering from the Waste
Management Programmatic
Environmental Impact
Statement (DOE/EIS-0200, Mayf
1997 and the Department of
Energy Programmatic Spent
Nuclear Fuel Management
and Idaho National
Engineering Laboratory
Environmental Restoration
and Waste Management
Programs Environmental
Impact Statement (DOE/EIS-
203-F).

Status

In preparation.

Potential Mission Impacts
on Hanford

Calcined wastes would be shipped to
Hanford for vitrification under an
alternative in the EIS.

Relationship to Land-Use
Planning

Area in the Central Plateau
would be required to stage

the wastes before and after
treatment.

Programmatic Spent Nuclear Fuel
Management and Idaho National
Engineering Laboratory
Environmental Restoration and Waste
Management Programs (DOE/EIS-
0203, April 1995)

EIS evaluated programmatic
alternatives to managing spent
nuclear fuel until 2035. This
EIS did not evaluate the final
disposition of the spent
nuclear fuel.

The ROD was published in
the Federal Register on
June 2, 1995.

An amended ROD was
published in the Federal
Register on February 28,
1996.

According to this ROD, Hanford
production reactor fuel would remain at
the Hanford Site pending ultimate
disposition. Fast Flux Test Facility
(FFTF) fuel will be sent to the Idaho
National Engineering and Environmental
Laboratory (INEEL). The amended ROD
reduced the number of shipments of
sodium-bonded fuel from Hanford to the
INEEL from 524 to 12.

This decision commits to
onsite storage of spent fuel
in the 200 Areas until as late
as 2035.

Safe Retrieval, Transfer and Interim
Storage of Hanford Tank Wastes,
Hanford Site, Richland, Washington
(DOE/EIS-0212, October 1995)

EIS evaluated alternatives for
addressing near-term safety
issues in the Hanford Site
priority watch list tanks.
Accumulation of flammable
gas in three tanks had been
identified as a safety issue.

The ROD was published in
the Federal Register on
November 21, 1995.

Construction of a replacement Cross-
Site Transfer System (pipeline) for
moving waste from the 200 West Area
to the 200 East Area. Construction of a
waste retrieval system in one tank and
continuation of mitigation actions to
control flammable gas.

This decision creates
infrastructure support to tank
waste management in the
200 East Area, and commits
the new cross-site transfer
system pipeline (Industrial-
Exclusive use).

Storage and Disposition of Weapons-
Usable Fissile Materials
Programmatic Environmental Impact
Statement (DOE/EIS-0229, November
1996)

Surplus Plutonium Disposition
Environmental Impact Statement
(DOE/EIS-0283)

DOE/EIS-0229 evaluated
alternatives of facilities for
plutonium disposition. Included
conversion of bomb
components into plutonium
oxide, immobilization of surplus
plutonium in glass, and mixed
oxide fuel fabrication. Site-
specific decisions would be
made in DOE/EIS-0283.

The ROD for DOE/EIS-0229
was published in the
Federal Register on January
14, 1997. The Notice of
Intent for DOE/EIS-0283 was
published in the Federal
Register on May 18, 1997.
The Draft EIS was released
in July 1998, and a
supplement to the Draft EIS
was released in May,1999.

May result in plutonium or highly
enriched uranium storage in the 200
West or 400 Areas.

Under EIS-0283, the SRS is the site
chosen for siting the facility for
weapons-useable plutonium disposition.

The 400 Area would remain
as Industrial use, with the
exception of one to two
buildings being used for
nuclear materials storage
(Industrial use).

Plutonium Finishing Plant
Stabilization Environmental Impact
Statement (DOE/EIS-0244, May 1996)

To reduce potential health
risks and environmental risks
associated with 3,800 kg
(8,400 Ibs) of plutonium within

the Plutonium Finishing Plant.

The ROD was published in
the Federal Register on
July 10, 1996.

Stabilized forms of plutonium would be
stored within vaults at the Plutonium
Finishing Plant pending ultimate
disposition.

Commits the 200 West Area
to long-tem storage of
plutonium and other
transuranic materials
(Industrial-Exclusive use).




uonaNpoU|

9¢-1

SI3 dOH [euld

AWNEF

(@lleleolN[e)[é)]

Table 1-1. NEPA Reviews Affecting the Hanford Site. (5 pages)

NEPA EISs

Management of Spent Nuclear Fuel
from the K Basins Hanford Site,
Richland, Washington (DOE/EIS-0245,
January 1996)

Purpose

Evaluated alternatives for
spent nuclear fuel stored in
the 100-K Area Basins to
reduce risk to public health
and the environment.

Status

The ROD was published in
the Federal Register on
March 15, 1996.

Potential Mission Impacts
on Hanford

Irradiated fuel will be removed from 100
K-Basins, treated, and sealed in
canisters and stored in the 200 Area.
Sludge from the K Basins will be
disposed of in existing double-shelled
tanks or grouted and packaged for
disposal in the 200 Areas.

Relationship to Land-Use
Planning

Commits the 200 Area to the
storage of the K Basin fuels
and conversion of sludge.
Future uses must
accommodate restoration
after 105-K fuel storage
basins are remediated
(Industrial-Exclusive use).

Environmental Impact Statement for a
Geologic Repository for the Disposal
of Spent Nuclear Fuel and High Level
Radioactive Waste at Yucca
Mountain, Nye County, Nevada
(DOE/EIS-0250) In preparation.

Would evaluate the suitability
of a geologic repository (e.g.,
Yucca Mountain at the Nevada
Test Site) for the disposal of
commercial and defense high-
level radioactive waste.

The Notice of Intent (NOI)
was published in the
Federal Register in August
1995. The Draft EIS was
published in July 1999.

The Yucca Mountain site would accept
up to 7000 metric tonnes (7,700 tons) of
vitrified defense waste from Hanford
and other DOE sites.

Until the Yucca Mountain
facility is licensed by the
Nuclear Regulatory
Commission, high-level
radioactive waste and spent
nuclear fuel would be stored
in the 200 Areas (Industrial-
Exclusive use).

Disposal of Decommissioned,
Defueled Cruiser, Ohio Class, and
Los Angeles Class Naval Reactor
Plants Environmental Impact
Statement (Adopted by DOE as
DOE/EIS-0259, April 1996)

Evaluated alternatives for the
disposal of defueled reactor
compartments from cruisers
and submarines.

The ROD was published in
the Federal Register on
August 9, 1996.

Approximately 100 cruiser and
submarine reactor compartments would
be disposed of in a 70-ha (173-ac)
waste disposal unit in the 200 East
Area.

Commits the 200 East Area to
Waste Management activities
(Industrial-Exclusive use).

Hanford Site Solid (Radioactive and
Hazardous) Waste Program
Environmental Impact Statement
(DOE/EIS-0286)

In preparation.

To review ongoing and
proposed waste management
activities, to implement
programmatic RODs that result
from the Final Waste
Management Programmatic
EIS (DOE/EIS-0200), and to
facilitate decisions on the
future operation of Hanford
waste treatment, storage, and
disposal facilities.

The NOI was published in
the Federal Register on
October 27, 1997. The
scoping period closed
January 30, 1998. In April
1998, DOE accepted the
request of the Yakama
Nation that they be co-
preparers of the EIS. The
Draft EIS is expected
sometime in late 1999.

May result in unchanged, minimized, or
maximized levels of waste storage,
treatment, and disposal of low-level,
low-level mixed, transuranic, and
hazardous waste and contaminated
equipment at Hanford.

Is expected to require
continued use of the 200
Areas for Waste
Management purposes
(Industrial-Exclusive use).

Waste Management Operations,
Hanford Reservation, Richland,
Washington (ERDA-1538, December
1975)

To provide information for use
in planning and decision
making to ensure that future
waste management practices
would be conducted to
minimize adverse
environmental consequences.

Final EIS issued December
1975. Predates final Council
on Environmental Quality
(CEQ) NEPA regulations;
therefore, ROD not required.

Reassessed the environmental impacts
associated with continuing the Hanford
Site Waste Management Operations
Program to provide information for use
in planning and decision making.
Addressed waste generated by nuclear
defense production, research and
development, and other programs and
activities at the Hanford Site. The high-
level waste preferred alternative was

to continue solidifying liquid tank waste
to a salt cake form and construct
additional double-shell tanks.

Committed portions of the
100, 200, and 300 Areas to
continued Waste
Management (Industrial-
Exclusive use).
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Table 1-1. NEPA Reviews Affecting the Hanford Site. (5 pages)

NEPA EISs

Bonneville Power Administration
Transmission System Vegetation

Management Program Draft

Environmental Impact Statement

(DOE/EIS-0285)

Purpose

This DEIS establishes Planning
Steps for managing vegetation
across 24,000 km (15,000mi)
of power lines and 350
substations in the northwest.

Status

The Draft EIS was issued
August, 1999 and public
comment is open until
October 9,1999.

Potential Mission Impacts
on Hanford

Establishes BPA's vegetation
management preferences across
several areas of the Hanford Site.
Noxious weeds and weed corridors are
associated with access roads.

Relationship to Land-Use
Planning

Would determine the available)
vegetation control

techniques, herbicides used,
and acceptable biological
impacts.

Disposal of Decommissioned,

Defueled Naval Submarine Reactor

Plants

(Lead Agency - Department of the

Navy; DOE was a Cooperating
Agency) (May 1984)

Evaluated disposition of
defueled reactor
compartments from
decommissioned nuclear
submarines. (See also
DOE/EIS-0259.)

The ROD was published in
the Federal Register in
December 1984.

Land disposal of reactor compartments
in the 200 East Areas

Committed the 200 East Area
to Waste Management
(Industrial-Exclusive use).

Programmatic Environmental Impact

Statement for Accomplishing

Expanded Civilian Nuclear Energy
Research and Development and
Isotope Production Missions in the
United States, Including the Role of
the Fast Flux Test Facility (DOE/EIS-

0310)

Would evaluate expansion of
FFTF missions.

The Secretary decided on
August 18, 1999, that the
DOE would conduct a
programmatic National
Environmental Policy Act
(NEPA) review, including an
Environmental Impact
Statement.

Potential environmental impacts
associated with proposed expansion of
infrastructure, including the possible
role of the FFTF, for civilian nuclear
energy research and development
activities; production of isotopes for
medical, research, and industrial uses;
and production of plutonium-238 for use
in advanced radioisotope power
systems for future NASA space
missions.

Proposed FFTF uses are
compatible with Industrial or
Research and Development
land uses.

Hanford Reach of the Columbia

River, Comprehensive River
Conservation Study and Final

Environmental Impact Statement
(National Park Service, June 1994)

The Department of the Interior
(DOI) and DOE evaluated
alternatives for protecting and
managing the Hanford Reach
and environs of the Columbia
River.

The ROD was approved in
July 1996. Congressional
action is required for the
recommended Wild and
Scenic River. The proposed
National Wildlife Refuge
could be established
administratively.

Wild and Scenic designation
(recreational) would eliminate certain
land uses (residential, agricultural, and
waste management) within the study
area.

Establishes wildlife and habitat
management access for other areas.

Compatible land uses with
the recommendation include:
recreation, wildlife, and
habitat management for the
river corridor and areas north
of the river (Low-Intensity
Recreation use).
Incompatible land uses
include: industrial, waste
management, agricultural,
and grazing.
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Table 1-2. SEPA Reviews Affecting the Hanford Site. (2 pages)

SEPA EISs

Commercial Low-
Level Radioactive
Waste Disposal
Site (U.S. Ecology)
on the Hanford
Site Environmental
Impact Statement -
In preparation.

Purpose

To provide sufficient information
to allow state agencies to make
the following key decisions:
approval of a site closure plan,
renewal of the operating license,
and an amendment to the
regulations limiting the receipt of
naturally occurring and
accelerator-produced radioactive
materials (NARM).

Status

The lead agencies are the
Washington Department of Ecology
(Ecology) and the Washington
Department of Health (DOH).

Public scoping - February 1997
through March 27, 1997. A public
meeting was held March 5, 1997 at
Ecology'’s office in Kennewick,
Washington.

Ecology and Health have invited DOE

Richland Operations Office (RL) to
consult with them on issues,
concerns, and potential impacts that

should be considered in the EIS. The

three agencies met on March 25,

1997, and on April 8, 1997, RL sent a

response letter to DOH and Ecology

outlining DOE’s issues and concerns,

and RL's role.

Potential Mission Impact on
Hanford

May allow additional amounts of
low-level radioactive wastes

and NARM to be disposed in the
Central Plateau at the privately
owned US Ecology site, which
was leased by the State from
the Federal government.

Relationship to Land-Use Planning

Expected to continue to require waste
management in the 200 Areas (Industrial-
Exclusive use).

City of Richland
Comprehensive
Plan/EIS (August,
1997)

When adopted, the
Comprehensive Plan will include
the mandated elements on land
use, housing, transportation,
capital facilities, and utilities, with
an optional element on economic
development.

The lead agency is the City of
Richland. The Final EIS was issued
on August 27, 1997.

The City of Richland'’s
Comprehensive Plan is
consistent with current and
proposed land uses at Hanford
and DOE missions.

The City of Richland’'s Comprehensive Plan
addresses land use within the City
boundary, and zones land within the City of
Richland’s urban growth area that extends
into the 300 Area of the Hanford Site
(Industrial use).

SEPA EIS on
Treatment of Low-
Level Mixed
Wastes (ATG)
City of Richland
EIS (EA6-97,
March 1998)

ATG proposes to build a
gasification and vitrification
treatment, storage and disposal
(TSD) facility in Richland,
Washington.

The Final SEPA EIS was issued on
March 9, 1998.

Effect of construction and
overall operation of the building
was evaluated under SEPA.
The action would be undertaken
as a private action in anticipation
of future work for a variety of
contracts, including DOE. ATG
may proceed with the facility
whether or not the Hanford Site
low-level mixed waste is
included.

A mixed waste TSD facility would be built in
an area which is outside of, but in close
proximity to the Hanford Site boundary. A
TSD facility is a compatible land use under
the Heavy Industrial land-use designation in
the City of Richland’s Comprehensive Plan.
The Hanford CLUP does not have a Heavy
Industrial land-use designation.
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Table 1-2. SEPA Reviews Affecting the Hanford Site. (2 pages)

SEPA EISs

Draft Benton
County
Comprehensive
Plan (SEPA EIS
Addendum)
(September 1997)

Purpose

To revise the Benton County
Comprehensive Plan in
accordance with the State

Growth Management Act and
SEPA. The Comprehensive Plan
is being updated to address land-
use planning for all of Benton
County, including the portion of
the Hanford Site that lies within
Benton County. The
Comprehensive Plan includes an
addendum to the Final SEPA EIS,
dated March 1981, prepared for
the 1985 Benton County
Comprehensive Plan. Detailed
planning for the Hanford sub-area
was not included in the 1985 plan.

Status

The Final HCP EIS would provide the

basis for the Benton County SEPA
review for the Hanford sub-area plan

of the Benton County Comprehensive

Plan.

The lead agency is Benton County.

Potential Mission Impact on
Hanford

The Benton County
Comprehensive Plan will not
affect DOE missions at Hanford
while DOE retains management
of the Site. If, however, land is
turned over to state or local
governments, such as the Port
of Benton, then the stipulations
identified in the Benton County
Comprehensive Plan would
apply. Such transfers might
help to fulfill DOE’s mission of
economic transition and
diversification of the local
economy.

Relationship to Land-Use Planning

The Benton County Comprehensive Plan
addresses land uses for the County,
including the portion of the Hanford Site that
lies within Benton County (Industrial,
Industrial-Exclusive, Research and
Development, High-Intensity Recreation, and
Low-Intensity Recreation use). The 1100
Area and 300 Area would remain in an
Industrial use designation. The HCP EIS
could fulfill the SEPA requirements for the
Counties and, as cooperating agencies, they
could identify another alternative as their
Preferred Alternative.

8 SEPA = State Environmental Policy Act of 1971

9
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Table 1-3. CERCLA Reviews Affecting the Hanford Site.

CERCLA RODs

Purpose

Status

Potential Mission Impact on
Hanford

Relationship to Land-Use Planning

1100 Area Remediation of the 1100-EM-1, 1100-EM-2, 1100-EM-3, | 1100 Area remediated and available | Institutional controls required to prevent disturbance
1100 Area and and 1100-IU-1 - Final Record of for other compatible uses. of the asbestos landfill barrier and groundwater. A
scattered other Decision (ROD) issued September 24, deed restriction for the Horn Rapids asbestos landfill
waste sites still 1993. has been filed with the Benton County Auditor’s
within the southern Office.
portion of the Certified remedial action - July 1996
Hanford Site. Industrial-Exclusive equivalent land-use designation.

Delisted from National Priorities List
300 Area Remediation of the | 300-FF-1, 300-FF-5 - Final ROD Remediation would allow industrial Institutional controls required to prevent disturbance
300 Area issued July 17, 1996. use. of soil below 15 ft and groundwater.
Remedial Investigation/Feasibility Restricted subsurface and groundwater use.
Study (RI/FS) for NPL Site - to be
completed after all operable units are Industrial-Exclusive equivalent land-use designation.
addressed.

100 Area Remediation of the | 100-BC-1, 100-HR-1, and 100-DR-1 - | 100 Areas to be remediated to allow | Institutional controls required to prevent disturbance

100 Areas Interim ROD for 37 high-priority waste | unrestricted residential use: of soil below 15 feet and groundwater. A deed
sites issued September 1995. The restriction has been filed for the 183-H Solar Basin
ROD was amended May 14, 1997,to |- Unrestricted surface use RCRA closure with the Benton County Auditor’s
include additional waste sites. Office.
- Restricted subsurface and
100-HR-3/100-KR-4 (Groundwater groundwater use Industrial-Exclusive equivalent land-use designation.
OUs) - Interim ROD April 1, 1996
- Support facilities for Restricted subsurface and groundwater use.
100-1U-1, 100-1U-3, 100-1U-4, 100-1U-5 groundwater pump-and-treat
- Interim ROD issued February 12, remediation systems must be
1996. maintained.
RI/FS for NPL Site - to be completed
after all operable units are addressed.
200 Areas Remediation of the Environmental Restoration Disposal | 200 Areas to be remediated to Institutional controls required to prevent disturbance

200 Areas

Facility - Final ROD issued January
1995.

200-ZP-1 (Groundwater OU) - Interim
ROD issued June 5, 1995.

200-UP-1 (Groundwater OU) - Interim
ROD issued February 24, 1997.

RI/FS for NPL Site - to be completed

after all operable units are addressed.

industrial-exclusive use.

Support facilities for groundwater
pump-and-treat remediation systems
must be maintained.

of barriers and groundwater.

Restricted surface, subsurface, and groundwater
use.

A deed restriction has been filed for an asbestos
trench in the Central Waste Landfill with the Benton
County Auditor’s Office.

Industrial-Exclusive equivalent land-use designation.
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1.4 Hanford Site Planning Efforts

1.4.1 Hanford Site Planning Documents

Several Hanford Site planning documents have been developed to address the various

information needs of DOE managers. These planning documents are periodically updated to
reflect new information and DOE decision making, such as the decision(s) DOE will make
based on this Final HCP EIS. Summarized below these planning documents are:

» Draft Hanford Cultural Resources Management Plan (CRMP) (DOE-RL 1999)

» Draft Hanford Biological Resources Management Plan (BRMaP) (DOE-RL 1996¢)

» Hanford Strategic Plan (DOE-RL 1996b)

» Accelerating Cleanup: Paths to Closure at the Hanford Site (DOE 1998)

» Hanford Site Ground-Water Protection Management Plan (DOE-RL 1995c)

» Management and Integration of Hanford Site Groundwater and Vadose Zone

Activities (DOE-RL 1998).

The CRMP establishes guidance for the
identification, evaluation, recordation, curation,
and management of archaeological, historic, and
traditional cultural resources. The plan specifies
methods of consultation with affected Tribes,
government agencies, and interested parties; and
includes strategies for the preservation and/or
curation of representative properties, archives,
and objects. This plan is currently being revised
with the active participation of affected Tribes and
government agencies.

The BRMaP provides DOE and DOE
contractors with a consistent approach for
protecting biological resources and for monitoring,
assessing, and mitigating impacts to biological
resources from site development and
environmental restoration activities. Primarily, the
BRMaP supports DOE’s Hanford missions;
provides a mechanism for ensuring compliance
with laws protecting biological resources; provides
a framework for ensuring that appropriate
biological resource goals, objectives, and tools
are in place to make DOE an effective steward of
the Hanford biological resources; and implements
an ecosystem management approach for
biological resources on the Site. The BRMaP
provides a comprehensive direction that specifies
DOE biological resource policies, goals, and
objectives.

Hanford Strategic Plan

The 1996 Hanford Strategic Plan identifies six critical
success factors to achieve the Hanford vision and
missions. It will be periodically updated.

Protect worker safety and health

- reduce accidents and radiological exposure

- achieve voluntary protection program “star” status

Protect public health and the environment

- reduce or eliminate emissions and effluents

- regulatory and Tri-Party Agreement compliance

Manage Hanford to achieve progress

- projectize Hanford for clear management
accountability, responsibility, and authority

- establish and control project baselines

- link key performance measures to results

- maintain a well-trained and qualified workforce

Optimize the Hanford Site infrastructure

- develop cost-competitive infrastructure
commensurate with mission needs

- involve staff and community in the outsourcing
process

Contribute to economic diversification

- blend economic diversification strategies with all
Hanford activities and contractors

- involve local community and leaders in projects

Build and strengthen partnerships for progress

- include American Indian Tribes, regulators, and
stakeholders in planning processes

- champion the public’s right to know with prompt,
accurate information

The Hanford Strategic Plan is a planning document that articulates DOE’s current vision |
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and commitments to a long-range strategic direction for the Hanford Site missions (see text box,
“Hanford Strategic Plan” on previous page). Decisions and actions are made using NEPA, |
CERCLA, RCRA, and recognized processes as appropriate. |

A revision of the 2006 Plan, the Accelerating Cleanup: Paths to Closure at the Hanford
Site builds on an already accelerated pace of activities and numerous efficiencies implemented
at the Hanford Site during the last few years. It commits to significant cleanup progress on the
Site by 2006, while recognizing that much cleanup effort will remain beyond 2006.

The Hanford Site Ground-Water Protection Management Plan, and the Management and
Integration of Hanford Site Groundwater and Vadose Zone Activities documents both provide
management and protection guidelines to protect groundwater from radioactive and
nonradioactive hazardous substances.

This Final HCP EIS builds on these past planning efforts to address land-use planning at |
the Hanford Site and presents a range of alternative land uses that represents different visions.

1.4.2 Integrating Planning Efforts by Other Governments and Agencies

This section includes information supplied to DOE by representatives of other
governments and agencies about their respective planning efforts. The concept of “agreeing to
disagree” on issues such as Tribal members’ treaty rights allowed the agencies to set aside |
differences and work together on the land-use planning process.

1.4.2.1 Tribal Rights. Tribal governments and DOE agree that the Tribal members’ treaty- |
reserved right of taking fish at all “usual and accustomed” places applies to the Hanford Reach
of the Columbia River where it passes through Hanford.

Tribal governments and DOE, however, disagree over the applicability of Tribal
member’s treaty-reserved rights to hunt, gather plants, and pasture livestock on the Hanford
Site. The Tribal governments and DOE have decided not to delay completion and
implementation of a comprehensive land-use plan for the Hanford Site. Instead, the Tribes and
DOE have gone ahead with the land-use planning process while reserving all rights to assert
their respective positions regarding treaty rights. Neither the existence of this EIS nor any
portion of its contents is intended to have any influence over the resolution of the treaty rights
dispute.

1.4.2.2 Other Federal Agencies. In 1943, the USACE began the acquisition of the Hanford
Site. Public land managed by the BLM was withdrawn from BLM and placed under DOE control
by a land withdrawal order. The BoR land was placed under DOE control by a memorandum of
agreement and, finally, land was purchased (sometimes via condemnation) from private owners.
Today, DOE continues to manage these acquired lands, which form a checkerboard pattern of
underlying ownership over large portions of the Hanford Site (for additional information, see
Section 4.1.3).

The BLM and BoR continue to retain an interest in their original property holdings prior to
the establishment of the Hanford Site. The DOE must use the land consistent with the purposes
for which they were originally acquired from BLM and BoR. Any other use of these lands by
DOE requires BLM and BoR involvement. The BLM is responsible for administering Public
Domain land. The BoR is responsible for the ultimate development of the irrigable lands within
the Wahluke Slope as part of the Columbia Basin Reclamation Project. Both the BLM and BoR
have an interest in the Hanford resources and in management of those resources over the long
term. When DOE relinquishes its withdrawals on these lands, the BLM and/or BoR would have
the right of first refusal to the land. The BLM would examine the lands for current uses and |
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suitability for return to the Public Domain. Depending upon condition, and after public |
involvement, suitable lands could be retained and designated for a special protective |
classification, recreational use, multiple use management, exchange, etc. If unsuitable, then |
DOE or the Federal General Services Administration (GSA) would have the responsibility to
dispose of the land.

In addition to BoR’s irrigation system maintenance activities, DOE lands on the
Wahluke Slope, have been managed in part by the Washington Department of Fish and Wildlife |
(WDFW) as the Wahluke State Wildlife Recreation Area and, in part, by the USFWS as the
Saddle Mountain National Wildlife Refuge. In April 1999, the WDFW and the USFWS notified the
DOE of their intent to modify their management responsibilities on the Wahluke Slope under the |
1971 agreement. The USFWS informed the DOE that it intends to allow essentially the same |
uses permitted by the State of Washington under the WDFW’s management of the Wahluke |
Slope. Therefore, transfer of management of the Wahluke Slope from the WDFW to the |
USFWS 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 USFWS as an overlay wildlife refuge is consistent with the 1996 DOI Hanford |
Reach EIS ROD. 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 |
USFWS. |
I

The USFWS is managing the Fitzner/Eberhardt Arid Lands Ecology Reserve (ALE
Reserve) under a cooperative agreement with DOE that was signed on August 27, 1997. The
USFWS is currently preparing a Comprehensive Conservation Plan (CCP) (equivalent to an |
area management plan [AMP]; see Chapter 6) for the ALE Reserve. |

Aside from BoR, BLM, and the USFWS current management responsibilities, the
U.S. National Park Service (NPS) has, with DOE as a co-preparer, completed an EIS for the
Hanford Reach of the Columbia River in 1994. The Hanford Reach of the Columbia River,
Comprehensive River Conservation Study and Final Environmental Impact Statement (Hanford
Reach EIS) (NPS 1994) examines alternatives for preservation of the resources and features of
the Hanford Reach (including addition of the Hanford Reach to the National Wild and Scenic
Rivers System), and evaluates impacts that could result from various uses of the river. The
DOI's ROD (NPS 1996) recommends that the Congress designate federally owned and privately
owned lands within 0.4 km (0.25 mi) of the Columbia River, on both banks from river mile 396
to 346.5 as a Recreational River under the Wild and Scenic Rivers System; and that the portion
of the Hanford Site that lies north of the river be designated as a National Wildlife Refuge
managed by the USFWS. Congress is still contemplating actions that are necessary to
implement the DOI's ROD.

In addition to the proposed wild and scenic discussions, other discussions have
occurred to transfer administrative jurisdiction over certain parcels of land in the State of
Washington from the Secretary of Energy to the Secretary of the Interior, affecting ownership of
about 19,943 ha (49,280 ac, 197 km?, 75 mi?) of the Hanford Site. This swap would consolidate
the scattered Benton County portion of Hanford’s BLM Public Domain lands, into an area
beginning near 100-D, running south and east along the Columbia River shore, to just north of
Energy Northwest (formerly known as WPPSS) and then west to Gable Mountain.

As long as these lands are needed by DOE (i.e., still withdrawn from the BLM by DOE),
this legislative action would not affect DOE’s administration of the areas involved (see
Figure 4-3). The DOE’s use of withdrawn BLM Public Domain lands is consistent with most
land-use designations with the exceptions of Industrial Exclusive, Research and Development,
High-Intensity Recreation, or Industrial designations where BLM’s multiple-use mandate would
be limited by an extensive infrastructure.
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1.4.2.3 Local Governments. Portions of the Hanford Site lie within Benton, Franklin, Adams,
and Grant counties. The primary contaminated portion of the Site falls within Benton County,
and parts of the Wahluke Slope fall within Franklin, Grant, and Adams counties. The City of
Richland abuts the southern boundary of the Hanford Site in Benton County. The City of
Richland’s urban growth area (UGA) extends into the Hanford Site’s 300 Area and considerable
development within the city limits and adjacent to the Site has already occurred.

Most planning by local governments falls under the State of Washington Growth
Management Act of 1990 (GMA), which established a statewide planning framework and created
roles and responsibilities for planning at the local, regional, and state level. The GMA requires
the largest and fastest growing counties (counties with more than 50,000 people or population
growth of more than 20 percent in the past 10 years), and cities within those counties to develop
new comprehensive plans. Counties not required to plan under the GMA may elect to do so.
Benton, Franklin, and Grant counties, along with the City of Richland, have elected to plan under
the GMA requirements.

Under the GMA, any county or city that implements the GMA is required to: (1) have the
county legislative authority adopt a county-wide planning policy under the Revised Code of
Washington (RCW) 36.70A.210; (2) have the county and each city located within that county
adopt development regulations conserving agricultural lands, forest lands, mineral resource
lands, and critical areas which must be designated by the local government within one year of
the date the county legislative authority adopts its resolution of intention; (3) have the county
designate the UGAs in cooperation with each city under RCW 36.70A.110; and (4) have the
county and each city located within the county produce a comprehensive plan and development
regulations within four years of the county announcing its intention to plan.

1.4.2.3.1 Benton County. The relationship between DOE and Benton County differs
from DOE'’s relationship to other counties with an interest in Hanford because most of the
Hanford Site is located within Benton County. As a cooperating agency, Benton County does not
agree with the Tribal view that Hanford lands are “open and unclaimed.” Benton County is
preparing a comprehensive land-use plan that covers the entire county, which includes a portion
of the Hanford Site. The DOE is committed to cooperating with the Benton County's planning
effort, per a signed agreement by the Secretary of Energy in March 1996 with local governments,
titted Statement of Principles Outlining the Relationship Between the U.S. Department of Energy
and Local Governments (RL No. 98-089, dated June 1998).

As part of its planning effort, Benton County has developed a proposed critical areas
map, which depicts lands identified as critical areas under the GMA (see Figure 1-5). The
county has completed its SEPA review of the critical areas map and draft implementing
ordinance provisions, which would be amended to the county’s adopted Critical Resources
Protection Ordinance. The Benton County Planning Commission has reviewed and approved
the map and ordinance amendments at public hearings, and has forwarded them to the Board of
County Commissioners for action, which is pending. Critical areas include wetlands areas with
a critical recharging effect on aquifers used for potable water, fish and wildlife habitat
conservation areas, frequently flooded areas, and geologically hazardous areas.

The Port of Benton, which must comply with county land-use plans, has already received
the 1100 and 3000 Areas, and has expressed interest in the industrial development of portions of
the 300 Area and in the area south of Energy Northwest (formerly known as WPPSS) Plant
Number 2.

1.4.2.3.2 City of Richland. The City of Richland plans in coordination with Benton

County under the GMA. Richland is greatly influenced by activities at the Hanford Site and has
gone through several boom-and-bust cycles in response to employment levels at Hanford. Land
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use at Hanford has the potential to affect the economic development of Richland. The city

currently provides services such as water, electricity, and sanitary sewers to the southern portion

of the Hanford Site. The City of Richland has identified portions of the southern Hanford Site

(Figure 1-6) suitable for industrial development and possible annexation.

1.4.2.3.3 Counties of the Wahluke Slope. Franklin, Grant, and Adams counties also

contain portions of the Hanford Site. The planning efforts of these local county governments vary

by each planning jurisdiction. For example, land-use planning for Grant County reflects the

Wahluke 2000 Plan prepared by farming interests in 1992 and supported by Grant County (Figure

1-7). Land-use planning for Franklin County reflects the results from a land-use analysis

conducted by the Franklin County Planning Department.

1.4.3 Federal Land-Transfer Procedures

The DOE annually examines its real estate holdings to identify any excess properties.

The GSA has developed the following questions for executive agencies such as DOE to consider
in identifying valid real property needs (DOE 1997c):

C Is all of the property essential for program requirements?

C Are buffer zones kept to a minimum?

C Can the land be disposed of and program requirements satisfied through reserving
rights and interests in the property?

C Isthe land being retained merely because it is landlocked?

C Isthe land being retained merely because it is considered undesirable due to

topographical features or believed to be not disposable?

C Is any portion of the property being retained primarily because the present boundaries
are marked by existing fences, roads, and utility systems?

These questions are specifically applicable to purchased land. However, in the absence
of other guidance, it is reasonable to apply these same factors when assessing the need for land

withdrawn from the Public Domain.

Within the context of Hanford, the CLUP’s authority exists only as long as DOE retains
legal control of some portion of the real estate. For example, in the Columbia River Corridor,

DOE might decide to retain control of the subsurface or groundwater and release only the first 4.6

m (15 ft) of the surface. However, because of the cooperating agencies’ involvement in the

CLUP process, the CLUP can provide reasonable assurance as to what the land use would be if
the land is transferred to the control of one of the cooperating agencies. Further, the creation of a

land-use plan through the NEPA process would provide a basis for considering future land
transfer proposals. The DOE would conduct appropriate further NEPA review (i.e., EIS,
environmental assessment, or categorical exclusion), tiered from this EIS, before making

decisions on any specific future land-transfer proposals.

Final HCP EIS
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Figure 1-7. Wahluke 2000 Plan Map.
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In its NEPA regulations (10 CFR 1021),
DOE has identified several categorical exclusions
of typical classes of action relevant to land
transfers that normally do not require an EIS or an
environmental assessment. As described in 10
CFR 1021.410, to find that a proposal may be
categorically excluded, DOE must determine that
the proposal fits within the class of action (see text
box, “DOE’s Land Transfer CXs”) that there are no
extraordinary circumstances that may affect the
significance of the proposal (e.g., “... unresolved
conflicts regarding alternate uses of available
resources...”), and that the proposal is not
connected to other actions with potentially
significant impacts. Departmental policy requires
field activities to identify long-term mission needs
and rationally plan for future site development.
More specifically, policy requires that
comprehensive land-use plans be developed
based on mission needs, site and regional
conditions, strategic goals, and other technical
information such as the need for buffer zones.
Also, disposals are made through the
Department’s certified realty specialists at field
sites in accordance with statutory and regulatory
requirements. This CLUP’s authority is limited to
as long as DOE retains legal control of some
portion of the real estate.

This EIS does not contain any new mechanisms or preferences regarding the transfer of

DOE's Land Transfer CXs

A.7 Transfer, lease, disposition, or acquisition of
interests in personal property (e.g., equipment and
materials) or real property (e.g., permanent structures
and land), if property use is to remain unchanged; i.e.,
the type and magnitude of impacts would remain
essentially the same.

B1.24 Transfer, lease, disposition or acquisition of
interests in uncontaminated permanent or temporary
structures, equipment therein, and only land that is
necessary for use of the transferred structures and
equipment, for residential, commercial, or industrial
uses (including, but not limited to, office space,
warehouses, equipment storage facilities) where,

under reasonably foreseeable uses, there would not

be any lessening in quality, or increases in volumes,
concentrations, or discharge rates, of wastes, air
emissions, or water effluents, and environmental
impacts would generally be similar to those before the
transfer, lease, disposition, or acquisition of interests.
Uncontaminated means that there would be no potential
for release of substances at a level, or in a form, that
would pose a threat to public health or the environment.

B1.25 Transfer, lease, disposition or acquisition of
interests in uncontaminated land for habitat
preservation or wildlife management, and only
associated buildings that support these purposes.
Uncontaminated means that there would be no potential
for release of substances at a level, or in a form, that
would pose a threat to public health or the environment.

land, but with the input from the cooperating agencies and consulting Tribal governments, this

EIS would continue to be useful for considering proposals regarding Hanford lands that might be

transferred beyond the control of DOE. This EIS is not focused on land transfer, but instead

focuses on the integrated use and management of land and resources independent of who owns

the land. Land transfer is a complicated and separate process from the CLUP and, once
property leaves DOE control, DOE has no control over the use of that land unless the property
was conveyed with deed or other legal restrictions. For more information about regulations
pertaining to land transfer or facility leasing, see Table 1-4. For more information about the

process for transferring property, refer to the guidebook, Cross-Cut Guidance on Environmental
Requirements for DOE Real Property Transfers (DOE 1997b), or Ecology’s guidebook, Hanford

Land Transfer (Ecology 1993).
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Table 1-4. Regulations Affecting Land Transfer. (3 pages)
. Major
Year Law Name Mechanism Term Approvals Elements
1954 PL 83-703, Atomic Energy Act (AEA) S Lease Real Property Not specified Sec. of Energy S General authority to sell, lease,
Sec. 161(g) S Lease Personal Property approval delegated to grant, and dispose of real and

S Sell Real Property field offices personal property. (There must

S Sell Personal Property be a direct correlation between
the purpose of the lease and
the mission of DOE derived from
the AEA.)

S Limited to R&D efforts or efforts
to support atomic energy, or
efforts to support international
agreements

1955 PL 221-Chapter Atomic Energy Community |S Lease Land Not specified Sec. of Energy S Applies to Hanford Site only
543: 69 STAT Act S Lease Equipment approval Congressional | S Must obtain fair market value
471, as amended S Sell Equipment Review S Congress has 45 day review
1964 (PL 88-394); S Must reduce adverse economic
(US Code 42 impact in local area
U.S.C. 2349)
1977 PL 95-91, 91 Energy Organization Act Lease Real Property 5 years Local DOE field office  |S Not currently needed, but not
STAT 565, as authority for approval yet excessed
amended, 42 established under DOE |S Does not require fair market
U.S.C. 701 et. Order 4300.1C value, but implementing DOE
seq., August 4, Order 4300.1C does require fair
1977 market value
1948 PL 80-537 Authorizing the transfer of Transfer of excess Not specified General Services Upon application to GSA, the
certain property for wildlife, Administration Secretary of the Interior is
or other purposes authorized to accept transfer of
federally excessed land that has
value for migratory birds without
compensating the excessing
agency.
1954 43 U.S.C. Public Lands Lease Land 30 years Secretary or designee |S DOE must have authority over
Section 931c, Authorization for Certain land
Chapter 22 Uses S Fair market value must be

received

S Can only lease to states,
counties, cities, towns,
townships, municipal
corporations, or other public
agencies for the purpose of
construction and maintaining on
such lands, public buildings or
other public works
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Table 1-4. Regulations Affecting Land Transfer. (3 pages)
. Major
Year Law Name Mechanism Term Approvals Elements
1980 PL 96-480 Stephen-Wydler S Technology Transfer N/A Local DOE field office S Established technology transfer
Technology Innovation Act |S Cooperative Research authority as a mission of the Federal
Agreements government
S Licensing
1949 Chapter 288, 63 Federal Property and
STAT 377 40 Administrative Services Act
U.S.C. 471 et. of 1949, as amended
seq.
1994 PL 103-251, 15 Cooperative Research & S Land Use 5 years Local DOE field office S Must be joint effort between
USCA 3710a Development Agreements S Facility Use authority one or more government
(CRADA) S Equipment Transfer laboratories and one or more

non-Federal parties

S Work scope must be research
and development

S Special consideration to small
businesses

S Both parties can provide
people, services, facilities,
equipment, intellectual property,
and other resources, except
government cannot provide
cash
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Table 1-4. Regulations Affecting Land Transfer. (3 pages)

Year

Law

Name

Mechanism

Term

Approvals

Major
Elements

1994

PL 103-160, Sec
3154, 3155

Defense Authorization Act
(Hall Amendment)

Section 3154:

S Lease Real Property and
related personal property

Section 3155:

S Transfer Personal Property

Section 3154:

10 years - option
for additional term
(unspecified)

Section 3154:

S Requires Secretary
approval or designee
plus administrator of
EPA for NPL Site or
appropriate state
official. State official
has 60 days to reject
request for
concurrence

Section 3155:

S Secretary or
designee approval
required

Section 3154:

S
S
S
S

S

Located at DOE facility to be
closed or reconfigured

Not needed by DOE

Under DOE'’s control

Must be acquired land, not
Public Domain land

Can be leased for less than fair
market value

Lease revenues can be used at
the Site generating the
revenues.

Section 3155:

]

Can be used if transfer
mitigates adverse economic
consequences that might
otherwise arise from the
closure of the facility
Equipment must be located at
the facility to be closed

Must be excess to DOE needs
Must cost more than 110% of
new cost to relocate if needed
elsewhere in DOE
Consideration received may be
less than fair market value
Additional terms may be
required that Secretary deems
necessary to protect U.S.
interests
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2.0 Purpose and Need

The U.S. Department of Energy (DOE) has several missions to fulfill at the Hanford Site
that include, but are not limited to, being a natural resource trustee, developing economic
diversification, managing energy research, and remediating legacy wastes. These missions
have competing natural resource consumption needs and management values. Governments
and stakeholders within the region have an interest in Hanford resources and in management of
those resources over the long-term. The DOE needs to assess the relative qualities of Hanford'’s
resources, compare the priorities and needs of Hanford’s missions, and reach decisions such as
the identification and disposal of any excess lands. DOE Order 430.1 and Federal Law 42 U.S.C.
7274k require a land-use plan for the Hanford Site. This Final HCP EIS provides the analysis
needed to adopt a land-use plan.

The DOE needs to determine (1) if DOE wants to plan with the cooperating agencies and
Tribal governments, and (2) how the land-use planning process should be integrated into the
current Hanford Site management systems. The decision to cooperatively plan involves the
adoption of a comprehensive land-use plan that contains three parts, as outlined in Chapter 6: a
land-use map, planning policies, and implementing procedures. The default would be no
comprehensive land-use plan as referenced in the No-Action Alternative.

The role of the Final HCP EIS is to document, in a public forum, the process of
determining the best combination of land uses required to meet DOE mission needs for
minimally the next 50 years. Through this EIS, DOE is responding to the following needs:

C Meet the mandate set forth in 42 U.S.C. 7274k, requiring the development of a final
future-use plan

C Support the U.S. Environmental Protection Agency, Washington State Department of
Ecology, and DOE remediation decision-making processes

C Develop a comprehensive land-use plan for the Hanford Site in accordance with
DOE Order 430.1 (DOE 1995c).

Final HCP EIS 2-1 Purpose and Need



abrhwNE

Affected Environment

This page intentionally left blank.

2-2

Final HCP EIS



3.0 Description of the Proposed Action and Alternatives

This chapter describes the proposed action and the alternative methods by which the
proposed action could be accomplished. Also included is a discussion of the No-Action
Alternative. A No-Action Alternative is required by the National Environmental Policy Act of 1969
(NEPA) and provides a baseline against which the impacts of the other alternatives can be
compared.

3.1 Proposed Action

The proposed action for the Hanford Comprehensive Land-Use Plan Environmental |
Impact Statement (HCP EIS) is to develop and implement a comprehensive land-use plan |
(CLUP) for the Hanford Site. As mandated by 42 U.S.C. 7274k, the land-use plan must address
at least a 50-year planning period, although some specific DOE activities such as
decommissioning of reactors are expected to take longer. The CLUP would include the following
sections which are the minimum parts of a “comprehensive” land-use plan.

C A land-use map with land-use designations. The Record of Decision (ROD) for this |
HCP EIS would select one of the alternative land-use maps presented in Chapter 3 or |
would select a land-use map such as the revised Preferred Alternative that combines |
features of several alternatives.

C A set of definitions for each land-use map designation that apply to all of the alternative|
land-use maps (not applicable to the No-Action Alternative).

C A setof land-use plan policies (see Chapter 6) that apply to all of the alternative land-
use maps (not applicable to the No-Action Alternative).

C A set of procedures for plan implementation (see Chapter 6) that would promote
DOE's responsibility for coordination of land-use decisions with cooperating agencies
and consulting Tribal governments (not applicable to the No-Action Alternative).

Once established, this land-use plan would provide a framework for making Hanford Site
land-use and facility-use decisions.

3.2 Development of the Alternatives

Alternative land-use plans for the Hanford Site were developed through a cooperative
effort with DOE; the Confederated Tribes of the Umatilla Indian Reservation (CTUIR); the
Nez Perce Tribe Department of Environmental Restoration and Waste Management (Nez Perce
Tribe); the U.S. Department of the Interior (DOI) via the Bureau of Land Management (BLM),
Bureau of Reclamation (BoR), and the U.S. Fish and Wildlife Service (USFWS); the Washington
Department of Fish and Wildlife (WDFW); the City of Richland; and Benton, Franklin, and Grant
counties. Following development of the alternatives, an analysis of potential environmental
impacts resulting from proposed land uses associated with each alternative was conducted.
With the exception of DOE’s Preferred Alternative and the No-Action Alternative (both of which
were written by DOE), the narratives of each alternative do not contain parallel information
because each alternative was written by a separate cooperating agency or consulting Tribal
government with differing management goals. The results of these impact analyses are
presented in Chapter 5.
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3.2.1 Involvement of the Cooperating Agencies

During the public comment period on the
August 1996 Draft HRA-EIS, several entities
formally requested cooperating agency status in
developing the Final HCP EIS. These agencies
included the DOI, the City of Richland, and Benton
and Franklin counties (with whom the State of
Washington has placed land-use planning
authority under the Washington Growth
Management Act of 1990 [GMA]). Each of these
agencies has a legal interest in land-use planning
at the Hanford Site because each has some
responsibility or interest in managing Hanford
lands or dependent resources. From a
management perspective, it is also important to
understand who orchestrates Columbia River
activities (see text box, “The Managed River”).

Discussions with the interested agencies
were initiated in January 1997 to provide a forum
to participate in Hanford Site land-use planning
and alternatives development. On March 4, 1997,
DOE issued letters formally requesting the
participation of these agencies, as well as Grant
County and affected Tribal governments, in the
development of a Revised Draft HRA-EIS. Later,
upon request, a letter was also issued to the
USFWS (see Appendix B).

For the convenience of DOE, there are two
permits with the USFWS for managing land on the
Hanford Site. On the Wahluke Slope, the USFWS
manages the Saddle Mountain National Wildlife
Refuge (NWR) under a permit signed in 1971.
Unless this agreement is dissolved, the Saddle
Mountain National Wildlife Refuge would continue
to be managed as part of the NWR System under

The Managed River

Because ownership is integral to land-use planning, it is
important to understand who owns the Columbia River.
Within the Hanford Comprehensive Land-Use Plan, DOE,
Bureau of Land Management (BLM), Bureau of Reclamation
(BoR), U.S. Army Corps of Engineers (USACE), and
Washington State Department of Natural Resources all own
portions of the Columbia River's islands, riverbed,
shoreline, water, or adjoining riverbanks. The Columbia
River is central to both commerce and environmental quality
for the Northwest.

In addition to ownership, it also helps to know what
activities are regulated and who the managers are in the
Columbia River Corridor. The Columbia River is a highly
managed river. At the top of the Federal responsibilities
are Congressional Treaties. There are treaties with Tribal
Nations concerning fishing rights, international treaties
concerning migratory birds, and specific treaties with
Canada that concern river flows, hydropower marketing,
and migratory fish stocks. Next is the authority of the
Federal agencies. Section 404 of the Clean Water Act
involves two lead agencies — the U.S. Environmental
Protection Agency (EPA), whose regulations implement the
Dredged and Fill Material Discharge Permit Program of
Section 404, and the USACE, whose regulations also
implement the permit program and who control river flows
via their dams.

The DOI has several agencies with regulatory authority on
the river, including the USFWS for the migratory and listed
Endangered Species Act plants or animals, the National
Park Service while the river is being considered for Wild
and Scenic Recreational status, and the BoR which
controls river flows via their dams. The U.S. Department of
Commerce’s National Oceanic and Atmospheric
Administration, National Marine Fisheries Service (or
“NOAA Fisheries”) administers NOAA'’s programs that
support the migratory salmon and steelhead stocks. The
DOE regulates the Columbia River flow through its agency,
the Bonneville Power Administration, marketing the

all alternatives described in this chapter. On the

Fitzner/Eberhardt Arid Lands Ecology Reserve (ALE Reserve), the USFWS and DOE have a 25-
year agreement, signed in 1997, that the USFWS will manage the ALE Reserve consistent with
the existing ALE Reserve Management Plan until the new plan is developed. This new
Comprehensive Conservation Plan (CCP) is being developed by the USFWS under DOE
funding. Through the CCP, the USFWS will identify USFWS proposed management actions.
The finished CCP will, in turn, give the USFWS the authority to manage the ALE Reserve as a
part of the NWR System. The CCP would be the equivalent of an area management plan (AMP)
developed under the guidelines in Chapter 6. Unless the DOE permit is revoked, the USFWS
would manage the ALE Reserve and proceed with CCP preparation to identify refuge
management actions to bring the ALE Reserve into the NWR System.

The land-use planning sessions with the participating agencies resulted in development of
the nine land-use designations, six alternatives (including the No-Action Alternative), land-use

Proposed Action and Alternatives 3-2
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planning policies and implementing procedures, the potential environmental impacts analysis,
and the structure of the Revised Draft HRA-EIS. The cooperating agency land-use planning
sessions are expected to continue through publication of the HCP EIS ROD and implementation
of the CLUP (see Chapter 6).

3.2.2 Development of the Nine Hanford Site Land-Use Designations

The following land-use designations and their definitions were co-written by the
cooperating agencies and consulting Tribal governments so alternative land-use plans could be
commonly developed and compared. These land-use groupings determined to be suitable for the
Hanford Site lands include the following designations:

Industrial-Exclusive

Industrial

Agricultural

Research and Development
High-Intensity Recreation
Low-Intensity Recreation
Conservation (Mining and Grazing)
Conservation (Mining)
Preservation.

DO OO OO,

These Hanford Site land-use designations and their definitions are presented in Table 3-1.
In developing these land-use designation definitions, the cooperating agencies and consulting
Tribal governments drew from the Final Report of the Future Site Uses Working Group (Working
Group), the August 1996 Draft HRA-EIS, Benton County’s GMA planning effort, and the City of
Richland’s GMA planning effort.

3.2.3 Identification of Land-Use Suitability

Developing alternatives was preceded by a land-use suitability analysis for a given area of
the Hanford Site. A roundtable opportunity-and-constraint discussion on existing Site conditions
was shared by the cooperating agencies and consulting Tribal governments. During these
discussions, the land-use designations in Table 3-1 were developed. While land-use decisions
are fundamentally value-driven decisions, they also should be decisions formed by opportunities
and constraints (see text box, “What is an Opportunity or Constraint?”). Existing Site conditions
and resources analyzed in the Final HCP EIS include the following:

Biological

Surface water

Groundwater

Waste sites including vadose zone
Geological

Cultural

Economic (e.g., infrastructure).

OO O OO O OO

These land-use designations, while based on land-use suitability, also provide insight into
a myriad of potential land-use opportunities and reflect the many and varied interests of the
cooperating agencies and consulting Tribal governments. Examples of potential land-use
activities taking place under each land-use designation are defined in Table 3-1.
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Table 3-1. Hanford Site Land-Use Designations.

Land-Use N
. . Definition
Designation

Industrial- An area suitable and desirable for treatment, storage, and disposal of hazardous,

Exclusive dangerous, radioactive, and nonradioactive wastes. Includes related activities consistent
with Industrial-Exclusive uses.

Industrial An area suitable and desirable for activities, such as reactor operations, rail, barge transport
facilities, mining, manufacturing, food processing, assembly, warehouse, and distribution
operations. Includes related activities consistent with Industrial uses.

Agricultural An area designated for the tilling of soil, raising of crops and livestock, and horticulture for

commercial purposes along with all those activities normally and routinely involved in
horticulture and the production of crops and livestock. Includes related activities consistent
with Agricultural uses.

Research and
Development

An area designated for conducting basic or applied research that requires the use of a large-
scale or isolated facility, or smaller scale time-limited research conducted in the field or
within facilities that consume limited resources. Includes scientific, engineering, technology
development, technology transfer, and technology deployment activities to meet regional and
national needs. Includes related activities consistent with Research and Development.

High-Intensity
Recreation

An area allocated for high-intensity, visitor-serving activities and facilities (commercial and
governmental), such as golf courses, recreational vehicle parks, boat launching facilities,
Tribal fishing facilities, destination resorts, cultural centers, and museums. Includes related
activities consistent with High-Intensity Recreation.

Low-Intensity

An area allocated for low-intensity, visitor-serving activities and facilities, such as improved

Recreation recreational trails, primitive boat launching facilities, and permitted campgrounds. Includes
related activities consistent with Low-Intensity Recreation.

Conservation An area reserved for the management and protection of archeological, cultural, ecological,

(Mining and and natural resources. Limited and managed mining (e.g., quarrying for sand, gravel, basalt,

Grazing) and topsoil for governmental purposes) and grazing could occur as a special use (i.e., a
permit would be required) within appropriate areas. Limited public access would be
consistent with resource conservation. Includes activities related to Conservation (Mining
and Grazing), consistent with the protection of archeological, cultural, ecological, and natural
resources.

Conservation An area reserved for the management and protection of archeological, cultural, ecological,

(Mining) and natural resources. Limited and managed mining (e.g., quarrying for sand, gravel, basalt,

and topsoil for governmental purposes) could occur as a special use (i.e., a permit would be
required) within appropriate areas. Limited public access would be consistent with resource
conservation. Includes activities related to Conservation (Mining), consistent with the
protection of archeological, cultural, ecological, and natural resources.

Preservation

An area managed for the preservation of archeological, cultural, ecological, and natural
resources. No new consumptive uses (i.e., mining or extraction of non-renewable
resources) would be allowed within this area. Limited public access would be consistent
with resource preservation. Includes activities related to Preservation uses.
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Industrial-Exclusive — Would use existing
waste management areas, such as the 200 Area.
This land-use designation would preserve DOE
control of the continuing remediation activities and
use the existing compatible infrastructure required
to support activities such as dangerous waste,
radioactive waste, and mixed waste treatment,
storage, and disposal facilities. The DOE and its
contractors, and the Department of Defense and
its contractors, could continue their federal waste
disposal missions; and the Northwest Low-Level
Radioactive Waste Compact could continue using
the U.S. Ecology site for commercial radioactive
waste. Research supporting the dangerous
waste, radioactive waste, and mixed waste
treatment, storage, and disposal facilities would be
also encouraged within this land-use designation.
New uses of radioactive materials such as food
irradiation could be developed and packaged for
commercial distribution here under this land-use
designation. This land-use designation supports
the Environmental Protection Agency (EPA)
Brownfields Initiative for contaminated areas (EPA
1997).

Industrial — Would allow the opportunity for
expanded economic growth as a result of an
increased and diversified regional marketplace.

This land-use designation would use existing compatible infrastructure, including transportation
corridors, utilities and availability of energy, and suitable buildings or building space to encourage
redevelopment and current DOE missions of research into energy resources development and
other research opportunities. Redevelopment could include leasing or selling of idle industrial
equipment currently held by DOE such as has been done for the aluminum extrusion presses in
the 300 Area or the locomotive machine shop in the 1100 Area, to laboratory facilities and other

What is an Opportunity or Constraint?

In land-use planning, existing conditions offer a mix of
“opportunities and constraints.” Not all opportunities
are equally viable at a specific point in time. And, few
constraints are insurmountable given today’s
engineering and construction capabilities.

For example, shorelines of navigable water bodies
typically have constraints to development because of
potential flooding, geologic instability, bank erosion,
wildlife habitat, and cultural resources. However,
shorelines also offer excellent opportunities for
enhancing recreation, cultural resources, fishery
habitat, and water quality. These shorelines also are
unique in that siting of needed water “dependent” and
water “related” developments that cannot be an
opportunity (physically located) in upland landscapes.

Landscapes with few or no constraints present the
greatest challenges because they represent boundless
opportunities with no hint as to their inherent suitability
for one land use or another. Consequently, unless a
site’s suitability for a particular land use is narrowly
prescribed by law (e.g., wetlands are protected for
biological and water quality needs), the land-use
decision is fundamentally value driven. Therefore,
when the opportunities and constraints of a particular
landscape are analyzed together, the “suitability” for
different land uses can be compared and contrasted
for an informed and value-driven decision.

infrastructure. Leases for industrial facilities such as the Energy Northwest’s (formerly the
Washington Public Power Supply System, or WPPSS) reactor or a proposed metal smelter

cluster would be encouraged. This land-use designation supports the EPA Brownfields Initiative

for contaminated areas (EPA 1997).

Agricultural — Would use the economic potential of the Columbia River Basin in eastern
Washington (see text box, “Hanford’s Agricultural Opportunity Cost,” Section 3.3.5.3.1). Under
the Agricultural land-use designation, the land would be grazed, irrigated, plowed, planted with
monocultures (e.g., wheat, grapes, apples, cherries, alfalfa, potatoes, etc.), fallowed, chemically

managed (e.qg., fertilizers, and pesticides would be applied), burned to control weeds and
disease, and otherwise utilized consistent with common regional agricultural practices.

Research and Development — Would allow economic growth potential from research
activities associated with the Hanford Science and Technology Mission, the Hanford Site
remediation mission, and non-DOE-related research activities including large-scale, multi-
decade research and development (R&D) facilities such as the Environmental Molecular
Sciences Laboratory (EMSL) and the Laser Interferometer Gravitational Wave Observatory
(LIGO), as well as smaller scale and/or time-limited research conducted in the field or within

facilities that consume limited resources. Examples include environmental characterization or

monitoring studies, site-specific testing of waste management or cleanup technologies, or
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environmental research in unique areas such as the Columbia River or the ALE Reserve. This
land-use designation would take advantage of existing compatible infrastructure, including
transportation corridors, utilities, and availability of energy, suitable buildings or building space,
security (i.e., controlled access), and the isolation of the Hanford Site from large population
centers.

High-Intensity Recreation — Would use the economic potential of planned multi-activity
recreational uses, including destination resorts, golf courses, and recreational vehicle service
areas. High-Intensity Recreation is also used to accommodate recreational activities that would
require a permanent commitment for infrastructure such as a septic drain field for flush toilets or
waste water from fish cleaning stations associated with Tribal-reserved use sites or other public
use sites.

Low-Intensity Recreation — Would allow use of the Hanford Site’s natural features and the
opportunity for human recreational activities (e.g., birding, fishing, hunting, rafting, kayaking,
hiking, and biking), which would result in minimal disturbance and require minimal development.
Low-Intensity Recreation would require active management practices to enhance or maintain the
existing resources, and to minimize or eliminate undesirable or non-native species.

Conservation (Mining and Grazing) — Would enable the extraction of valuable near-
surface geologic resources at some locations on the Hanford Site after obtaining NEPA, RCRA,
CERCLA, or, where applicable, State Environmental Policy Act (SEPA) approval to protect
NEPA-sensitive (e.g., biologic, geologic, historic, or cultural) resources. This land-use
designation would allow permitted (i.e., conditional) livestock grazing and mining (quarrying)
activities for governmental purposes in specific, limited areas. The Hanford Site has no proven
reserve of any metallic ore bodies; therefore, heap/leach or open-pit mining methods would not
be applicable. Should DOE determine that some or all of the Public Domain lands are surplus to
DOE’s needs and release the Public Domain lands back to the DOI, the DOI could then
determine if the Tribal treaty language “the privilege of hunting, gathering roots and berries, and
pasturing their horses and cattle upon open and unclaimed land” is applicable. Conservation
(Mining and Grazing) would afford protection of natural resources; however, other compatible
uses, such as recreation, or non-intrusive environmental research activities would also be
allowed provided those activities are consistent with the purposes of the Conservation land-use
designation. Conservation would require active management practices to enhance or maintain
the existing resources, and to minimize or eliminate undesirable or non-native species.

Conservation (Mining) — Would allow the same permitted uses as Conservation (Mining
and Grazing), except grazing would be prohibited. This land-use designation reflects the
anticipated need for onsite geologic resources to construct surface barriers as required by
Hanford Site remediation activities. Conservation would require active management practices to
enhance or maintain the existing resources, and to minimize or eliminate undesirable or non-
native species.

Preservation — Would protect the unique Hanford Site natural resources and would
enhance the benefits resulting from the protection of these resources. Preservation would
require active management practices which could include grazing for fire and weed control to
preserve the existing resources, and to minimize or eliminate undesirable or non-native species.
Commercial grazing of domesticated livestock would not be allowed. An approved wildfire
management plan that manages biological resources and protects cultural resources in addition
to infrastructure also would be required. Preservation would not preclude all access, but would
allow only uses such as nonintrusive environmental research or game-management activities,
provided that those activities are consistent with the purposes of the preservation of natural
resources.

Proposed Action and Alternatives 3-6 Final HCP EIS
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A discussion of the affected environment and the existing constraints due to legacy waste
contamination and other features is presented in Chapter 4. Chapter 4 also contains Hanford
Site maps that illustrate the relevant Site characteristics of the natural environment and individual
constraints.

3.2.4 Developing the Environmental Impact Statement Alternatives

Following identification of the opportunities and constraints on the Hanford Site (see
Chapter 4), and development of the nine land-use designations, individual alternatives were
developed. Based on visions, goals, and objectives of the cooperating agencies and consulting
Tribal governments, the land-use designations were applied to specific tracts of land on the
Hanford Site. This process resulted in the development of the five (six, including the No-Action)
alternatives that are presented and analyzed in this Final HCP EIS.

3.2.5 Incorporation of the Future Site Uses Working Group’s Geographic Study Areas
into the Alternatives

On December 22, 1992, the Hanford Future Site Uses Working Group (Working Group)
which submitted its report into the official scoping record for the HRA-EIS, provided one of the
first coordinated outside looks into the future of the Hanford Site. One of the important
contributions of the Working Group was the establishment of six geographic study areas for the
Hanford Site for planning purposes (see Figure 3-1). These geographic areas were North of the
River, the Columbia River, Reactors on the River, the Central Plateau, All Other Areas, and the
ALE Reserve. These original geographic areas are used in this EIS with the following slight
modifications:

C The North of the River geographic area has adopted the local name, the Wahluke
Slope.

C Two geographic areas — the Reactors on the River and the Columbia River — have
been combined into a single geographic area, the Columbia River Corridor, consistent
with Hanford Advisory Board (HAB) advice.

C The buffer area associated with the Central Plateau geographic area is not shown;
instead, the Central Plateau geographic area represents only the central waste
management area and defers the point of compliance for groundwater to the Tri-Party
Agreement’s processes.

C The All Other Areas geographic area was divided into the South 600 Area to reflect the
clusters of infrastructure located there, and the Central Core that surrounds the
Central Plateau but contains less developed infrastructure.

3.2.6 Screening for Reasonable Alternatives

As discussed in the “Memorandum to Agencies: Forty Most Asked Questions Concerning
the Council on Environmental Quality’s (CEQ) National Environmental Policy Act Regulations”
(40 FR 18026), reasonable alternatives include the alternatives that are feasible from a common
sense, technical, and economic standpoint. Further, the CEQ guidance states that the number
of reasonable alternatives considered in detail should represent the full spectrum of alternatives
for meeting the purpose and need of the agency, but should not discuss every unique alternative
when an unmanageably large number of alternatives would be involved.
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Figure 3-1. Geographic Study Areas on the Hanford Site.
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An infinite number of land-use alternatives could be developed for the Hanford Site.
Consequently, DOE and the cooperating agencies and consulting Tribal governments developed
a process for generating a series of alternatives representative of the many stakeholder desires
for the future of the Hanford Site lands. This involved considering the relevant factors that
influence land use at the Hanford Site. These factors include the following:

C Consider public values from scoping and comments on the August 1996 Draft
HRA-EIS

C Consider land commitments that have been previously made by major Federal actions
(NEPA and CERCLA RODs)

C Consider current DOE missions, including economic diversification

C Consider site characteristics

C Consider regional development and ecosystem characteristics

C Consider the Working Group’s possible future-use options and HAB advice

C Consider existing land uses, permits, easements, and current ownerships (i.e., the
BLM, BoR, DOE, State of Washington, and Big Bend Alberta Mining Company) in
developing proposed land uses

C Consider projected changes to the natural and built environment for at least the next
50 years

C Consider projected land uses for at least 50 years (in the year 2046)

C Evaluate projected land uses against the values, goals, and objectives of the
expressed public interests and the cooperating agencies and consulting Tribal
governments

C Consider contamination institutional controls

C Honor treaties.

3.3 Description of the Alternatives

The individual alternative land-use plans developed for this Final HCP EIS, as well as the |
No-Action Alternative, are discussed in the following sections. The No-Action and DOE'’s
Preferred Alternatives were written by DOE, Alternative One was written by DOE with input from
the USFWS, Alternative Two was written by a representative of the Nez Perce Tribe Department
for Environmental Restoration and Waste Management, Alternative Three was written by local
government land-use planners (Benton, Franklin and Grant counties, and the City of Richland),
and Alternative Four was written by a representative from the Confederated Tribes of the Umatilla
Indian Reservation. Differences between alternatives are the result of each respective agency
having unique values, goals, and objectives (vision) that the agency applies to the common set of
resources and, from which, each agency develops a vision for the Hanford Site. Each alternative
discussion begins with the values used to develop that alternative. Agency goals were used to
develop the nine land-use designations listed in Table 3-1. These land-use designations and the
agencies’ values were, in turn, used to generate the six alternatives.
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No-Action Alternative
3.3.1 No-Action Alternative

As required by CEQ regulations for implementing NEPA (40 CFR 1502.14([d]), the
No-Action Alternative have been included. Question 3 of CEQ’s NEPA'’s Forty Most Asked
Questions guidance, “Council on Environmental Quality Regulations for Implementing the
Procedural Provisions of the National Environmental Policy Act” (40 CFR 1500-1508),

46 FR 18026-18038, explains how DOE is to develop the No-Action Alternative:

There are two distinct interpretations of "no action" that must be considered,
depending on the nature of the proposal being evaluated. The first situation might
involve an action such as updating a land management plan where ongoing
programs initiated under existing legislation and regulations will continue, even as
new plans are developed. In these cases "no action" is "no change" from current
management direction or level of management intensity. To construct an
alternative that is based on no management at all would be a useless academic
exercise. Therefore, the "no action" alternative may be thought of in terms of
continuing with the present course of action until the action is changed.
Consequently, projected impacts of alternative management schemes would be
compared in the EIS to those impacts projected for the existing plan. In this case,
alternatives would include management plans of both greater and lesser intensity,
especially greater and lesser levels of resource development.

Therefore, in keeping with CEQ guidance, the No-Action Alternative is presented as "no
change" from current management direction or level of management intensity. Specifically “no
change” means that DOE would not employ the land uses shown in Table 3-1, any of the
alternative maps (or combination of alternative maps), and the CLUP policies and implementing
procedures in Chapter 6 for managing Hanford Site lands into the future. The No-Action
Alternative is DOE’s mission-related operation provisions and managerial values of the 1996
Hanford Strategic Plan (DOE-RL 1996b) without a framework and implementation procedures to
assure the planned use and sustainability of the Site’s land and resources. If an alternative is
adopted in the ROD, it would simply add more structure to the implementation of the current
Hanford Strategic Plan.

The No-Action Alternative serves two purposes. First, it serves as a true baseline
common to all of the alternatives that presents the current status of land use and land
management on the Hanford Site. For this purpose, a baseline no-action map was developed
that contains available information defining existing buildings and infrastructure at the Hanford
Site. Second, the No-Action Alternative provides a basis for comparing the alternatives against a
“no change” in land-use management policy baseline.

To analyze the impacts associated with implementing the no change in land-use
management policy/No-Action Alternative, assumptions regarding land-management options
were applied. In the No-Action Alternative, specific land-use decisions and designations would be
made through the NEPA process on a project-by-project basis as needed. Still there would not
be a true land-use designation, land-use policies, or implementing procedures. There would only
be areas of the Hanford Site that are currently used or managed for specific purposes guided by
administrative agreements (e.g., the ALE Reserve and the Wahluke Slope) and areas of the
Hanford Site that are committed to a general land-use because of historical uses and existing
NEPA or CERCLA/RCRA ROD commitments but are subject to change by future projects or
missions that are unknown at this time. Consequently, potential uses for the Hanford Site lands
under the No-Action Alternative are mapped using the policies presented in Hanford Strategic
Plan (DOE-RL 1996b) (Figure 3-2). Impacts associated with these potential future uses are
analyzed and presented in Chapter 5.
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Figure 3-2. No-Action Alternative.
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3.3.1.1 Planning Goals, Objectives, and
Values (Vision). No publicly reviewed land-
management plan has been developed for the
Hanford Site since 1975 (ERDA 1975) (see text
box, “Permanent Commitments”). In the
incorporated by reference Waste Management
Operations, Hanford Reservation, Richland,
Washington: Final Environmental Statement
(ERDA 1975), the Section 1X.2.3, “Land Use,”
states:

Continuation of the Hanford Waste
Management Operations Program will
result in (1) occupancy of land by
structures containing radionuclides, and
(2) restricted use of land containing
radionuclides. The quantity of land
committed will remain essentially constant
for about 300 years because of the
presence of **'Cs, *Sr, and transuranium
materials in the burial grounds and crib
sites unless major recovery and cleanup
programs are initiated. After 300 years,
the quantity of land required for such
purposes will decrease to the lands which
contain plutonium or other long-lived
transuranics. Recovery of plutonium from
stored waste would eliminate the need for
long-term control and surveillance.

A summary description of the committed
lands is presented in Table 1X-2. The
areas in that table include appropriate
buffer zones for surveillance and
prevention of disturbance of the
radionuclides by nearby activities such as
irrigation agriculture.

No-Action Alternative

Permanent Commitments

The resources that are considered to be committed in
an irretrievable and irreversible manner by the Hanford
Waste Management Operations are (1) land and
materials containing or used for storing radionuclides
with a half-life longer than 10 years; (2) labor

expended by construction and operating personnel;
and (3) materials, such as fuels and chemicals, that are
burned, diluted, or consumed during use.

Most land containing fission product radionuclides with
long half-lives can be considered unusable for
agricultural purposes for centuries. Although most of
these radionuclides probably could be separated from
the land, reduction of the concentration to a level which
would permit unrestricted use undoubtedly would cost
more than the value associated with normally expected
uses. This land will require a commitment of both
people and surveillance equipment until the radioactivity
is essentially removed by processing or decay.

Land containing transuranic materials, particularly
plutonium, can be considered unusable for any purpose
for hundreds of thousands of years. Until any

recovery program for the transuranic materials would
be completed, this land will require a commitment of
both people and surveillance equipment.

About half a million tons of fossil fuels and 50,000 tons
of chemicals are expected to be irreversibly consumed
by the Hanford Waste Management Operations. Some
components of the concrete structures and equipment,
as well as about 2,428 ha (6,000 ac) of desert land,
are essentially irretrievable due to the practical aspects
of reclamation and/or radioactive decontamination.
Present operating practices will not require additional
land usage for cribs (ERDA 1975).

Commitment of some of the Hanford lands to waste management makes that land
unavailable for other uses. Because there are tens of thousands of acres of similar

desert land available throughout the western United States, the dedicated land cannot be

considered to have rare characteristics that result in a premium value, such as for
residential or industrial use. Ample similar land is available nearby for any such uses

foreseen.

Proposed Action and Alternatives 3-12
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Table IX-2. Dedicated Waste Management Lands.

General Approximate
Location Content? Area (Acres)
100 Areas Burial Grounds 70
200 Areas | Burial Grounds, Process Buildings, Tank 5,100
Farms, Cribs, and Ponds

300 Area Burial Grounds and Process Ponds 50
600 Area Burial Grounds 10
Total 5,230°

Table is a quote from the Waste Management Operations, Hanford
Reservation, Richland, Washington: Final Environmental Statement (ERDA
1538, 1975). Other EIS’s and CERCLA RODs have committed even more

areas such as ERDF, the 200 West expansion and the 200 East trenches to
DOE waste disposal activities.

% Excludes standby facilities.

® This is 1.4% of the total Hanford Reservation land area.

In place of any formalized plan, land management at the Hanford Site would be
administered using the visions outlined in the Hanford Strategic Plan (DOE-RL 1996b), which is
not a land-use plan but is instead a DOE mission plan that is periodically updated. The 1996 |
Hanford Strategic Plan details the management direction for the Site. As outlined in the Strategic |
Plan, Hanford's environmental management, or cleanup mission is to protect the health and
safety of the public, workers, and the environment; control hazardous materials; and utilize the
assets (i.e., people, infrastructure, site) for other missions. Hanford's Science and Technology
mission is to develop and deploy Science and Technology in the service of the nation, including
stewardship of the Hanford Site.

Hanford Site managerial values, which are further explained in the 1996 Strategic Plan, |
are identified below:

C Safety -- The safety and health of our workers and the public will not be
compromised. We place a high priority on managing and reducing the risks in our
workplace, as well as risks to the public and the environment.

C Results -- We are committed to environmental and scientific excellence. We will
meet or exceed the needs and expectations of our customers. Our employees are
encouraged to seek creative and innovative solutions and to continuously find ways to
improve what we do.

C Teamwork -- We work as a team to accomplish our missions. We regard all
concerned parties as essential members of the team and value and plan for their
participation. "Win-win" solutions are essential elements of the way we do business.
We value the diversity of our employees and all other members of the team.

C Integrity -- We conduct ourselves with the highest standards of professionalism and

ethical behavior. We honor our commitments and comply with applicable laws and
regulations. We are proper stewards of the taxpayers’ interest.
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The 1996 Hanford Strategic Plan divided the Hanford Site into five distinct geographic |
study areas, including the Columbia River, Reactors on the River (100 Areas), Central Core,
Central Plateau (200 Areas), and the South 600 Area (DOE-RL 1996b). These areas were
modified to be consistent with the geographic areas used in this Final HCP EIS. Specifically, the |
Columbia River and Reactors on the River geographic areas were combined to create the
Columbia River Corridor geographic area. The Wahluke Slope and ALE Reserve were not
included in the 1996 Hanford Strategic Plan but have been included in this alternative, since these|
areas would remain under DOE authority.

3.3.1.2 Assumptions Regarding Future Use. Specific land-use decisions under the No-Action
Alternative would continue to be made through the NEPA or the Hanford Federal Facility
Agreement and Consent Order (Tri-Party Agreement) (Ecology et al. 1989) process on a project-
by-project, as-needed basis and without consideration of conformance to a CLUP.

3.3.1.3 Application of the Land-Use Designations.

3.3.1.3.1 The Wahluke Slope. The entire Wahluke Slope is managed for DOE by other
agencies by permit. The western portion of the Wahluke Slope is managed by the USFWS as
the Saddle Mountain NWR. Current permit conditions require this area to be closed to the public
as part of a security zone for the N Reactor (now shut down), and the area would continue to be
managed similar to the Preservation designation. This permit also provides protection for the
K Basin spent nuclear fuel (SNF) removal project. The USFWS permit provides additional
protection to sensitive areas and species of concern. The remainder of this geographic area has |
been managed by the WDFW and is now designated the Wahluke Wildlife Recreation Area. |

In April 1999, the WDFW and the USFWS notified the DOE of their intent to modify their |
management responsibilities on the Wahluke Slope under the 1971 agreement leaving only a |
small portion (about 324 ha (800 ac)) northwest of the Vernita bridge under WDFW permit. The |
USFWS informed the DOE that it intends to allow essentially the same uses permitted by the |
State of Washington under the WDFW’s management of the Wahluke Slope. Therefore, transfer |
of management of the Wahluke Slope from the WDFW to the USFWS 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 USFWS as an overlay |
wildlife refuge is consistent with the 1996 DOI Hanford Reach EIS ROD. 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 USFWS. |

|

Consistent with the permit, this land is managed similar to the Conservation (Mining and
Grazing) designation. These designations are also consistent with the BoR’s Red Zone, in which
irrigation is prohibited to minimize slumping of the bluffs into the Columbia River. Under this
alternative, limited public access for hunting, fishing, or recreation; permitted mining and grazing
activities; and agricultural leases would continue. Existing permits with the USFWS can be
revoked by DOE at any time.

3.3.1.3.2 The Columbia River Corridor. The surface water in this geographic area
would continue to be managed to allow limited public access and use as a Low-Intensity
Recreation area. Access to the Columbia River’s islands would remain restricted to provide
protection for cultural, aesthetic, biological, and geologic resources. Restrictions that are
intended to preserve the unique character of the Hanford Reach portion of the Columbia River
(Public Law 100-605) would also remain in effect. Public access to the Reactors on the River
area (i.e., the 100 Areas) would remain restricted, which is consistent with current management.
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Hazardous and/or dangerous waste has been disposed of at the 183-H Solar Evaporation
Basins under the terms of EPA and Ecology regulations. Future use restrictions associated with
this parcel of land are to be consistent with the terms of 40 CFR 264.117(c) and Washington
Administrative Code (WAC) 173-303-610(7)(d). The WAC 173-303-610(7)(d) and 40 CFR
264.117(c) are identical in intent and similar in text and state the following:

Post-closure use of property on or in which [hazardous and/or] dangerous wastes
remain after partial or final closure must never be allowed to disturb the integrity of
the final cover, liner(s), or any other components of any containment system, or
the function of the facility’s monitoring system, unless the department finds that
the disturbance: (i) Is necessary to the proposed use of the property, and will not
increase the potential hazard to human health or the environment; or (ii) Is
necessary to reduce a threat to human health or the environment.

A deed restriction has been filed with Benton County for the 183-H Solar Basin RCRA
corrective action (BHI 1997) because of residual contamination. Other deed restrictions or
covenants for activities that potentially may extend beyond 4.6 m (15 ft) below ground surface are
expected for the CERCLA remediation areas (see Figure 4-34).

3.3.1.3.3 The Central Plateau. Lands within the Central Plateau geographic area would
continue to be used for the management of radioactive and hazardous waste materials. These
management activities would include collection and disposal of radioactive and/or hazardous
waste materials that remain onsite, contaminated groundwater management, current offsite
commitments, and other related and compatible uses. After incorporating by reference the |
previous 1975 ERDA 1538 irreversible and irretrievable (I&l) commitments and other documented |
commitments into this EIS (see Section 1.3), future individual project land-use requirements |
would be 1&l committed through the appropriate NEPA and CERCLA/RCRA/NEPA integrated |
processes. Deed restrictions or covenants also would be applied to this area through the |
CERCLA and RCRA processes.

3.3.1.3.4 The All Other Areas. These areas would be available for other Federal
programs or leased for non-Federal uses, provided that such uses are consistent with the safety
requirements and address the cultural and biological resource issues through DOE’s NEPA
process. After incorporating by reference the previous 1975 ERDA 1538 irreversible and |
irretrievable (I&l) commitments and other documented commitments into this EIS (see Section |
1.3), future individual project land-use requirements would be I1& committed through the |
appropriate NEPA and CERCLA/RCRA/NEPA integrated processes. The All Other Areas |
geographic area would remain under Federal ownership to protect the public from routine or
accidental releases of radiological contaminants and/or hazardous materials. The use of
protective buffer zones surrounding the waste remediation, processing, and disposal areas is
required by DOE Order 151.1, Comprehensive Emergency Management System (DOE 1996f),
and Occupational Safety and Health Administration (OSHA) regulations 29 CFR 1910.120,
“Hazardous Waste Operations and Emergency Response” (Site Safety and Control Plan), and
OSHA 29 CFR 1910.119, “Process Safety Management (PSM) Rule.” These buffer zones limit
public exposure to radiological and hazardous chemicals from routine operations and accidents.

A portion of this geographic area (just north of the City of Richland) would be used for
industrial purposes. An Industrial use would allow R&D facilities similar to the EMSL. The lands
in and adjacent to the 300 and 400 Areas would remain under Federal ownership, but DOE would
be able to lease lands for private and public uses (including withdrawn public lands with the
owning agency’s permission) to support regional industrial and economic development (e.qg.,
Energy Northwest [formerly known as WPPSS]). Other Federal uses would be allowed by permit
(e.g., LIGO). This area includes a section south of the 200 Areas that was sold to the State of
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Washington for a dangerous waste, non-nuclear disposal site but remains undeveloped. If the
state were to develop that property per its Quit Claim Deed (State of Washington 1980), the state
would have to obtain appropriate county, state, and Federal permits.

The Horn Rapids Landfill (HRL), operated by the U.S. Department of Energy Richland
Operations Office (RL), encompasses approximately 20 ha (50 ac) of the 600 Area. Originally,
the landfill was a quarry for sand and gravel. Subsequently, the HRL was used as a landfill for
office and construction waste, asbestos, sewage sludge, fly ash, and reportedly numerous
drums of unidentified organic liquids. Consistent with EPA recommendations for operators of
landfills that handle asbestos, fencing and warning signs have been erected around the perimeter
of the HRL to control public access. The HRL has been remediated under the terms of the 1100
Area CERCLA ROD. Future-use restrictions associated with this parcel of land as an asbestos-
containing landfill are to be consistent with the terms of 40 CFR 61.151. In general, for the
purposes of restrictions on land uses, 40 CFR 61.151 indicates that a notation must be made on
the deed or covenant notifying a potential purchaser that the land has been used for asbestos-
containing waste material. A deed restriction for asbestos has been filed with Benton County for
the HRL. Other deed restrictions or covenants would likely be applied to this area through the
CERCLA and RCRA processes.

The DOE'’s transfer of the 1100 Area to the Port of Benton for economic development was
approved through an interim action environmental assessment. The DOE prepared an
environmental assessment that resulted in a finding of no significant impact (FONSI) on
August 27, 1998, transferring the 1100 Area and the Southern rail connection to the Port of
Benton (DOE/RL EA-1260). Although the 1100 Area is no longer under DOE control, it is
included in this EIS to support the local governments with their SEPA EIS analyses of the Hanford]|
sub-area of Benton County under the State of Washington’s Growth Management Act. |

The Port of Benton officially took ownership and control of the “1100 Area” (consisting of |

318 ha [786 ac], 26 buildings, and 26 km [16 mi] of rail tract) on October 1, 1998. Together with |
the Washington State Department of Transportation and Legislature Transportation Committee, |
the Port of Benton is 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 of Benton 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. |
Provisions for the reconnection would be made in DOE’s permit to the USFWS for management |
of the Riverlands. The DOE Preferred Alternative would not hinder the rail option because it |
would be considered a pre-existing, nonconforming use (see Chapter 6). At this time, DOE has |
no plans to maintain the northern portions of the existing rail line. |

3.3.1.3.5 The Fitzner/Eberhardt Arid Lands Ecology Reserve (ALE Reserve). The
ALE Reserve geographic area would continue to be managed similar to the Preservation
designation in accordance with the Rattlesnake Hills Research Natural Area designation and the
USFWS permit. Big Bend Alberta Mining Company holds mineral rights on about 5 km? (2 mi?)
under the southern portion of the ALE Reserve (see Section 4.2.3.1). The USFWS and DOE
have a 25-year agreement signed in 1997 that the USFWS will manage the ALE Reserve
consistent with the existing ALE Management Plan until the new plan is developed. This new
Comprehensive Conservation Plan (CCP) is being developed by the USFWS under DOE
funding. Through the CCP, the USFWS will identify USFWS proposed management actions.
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The CCP will give the USFWS the authority to manage the ALE Reserve as a part of the NWR
System. The CCP would be the equivalent of an area management plan (AMP) developed under
the guidelines in Chapter 6. Unless the DOE permit is revoked, the USFWS would manage the
ALE Reserve and proceed with CCP preparation to identify refuge management actions that
could bring the ALE Reserve into the NWR System.

Currently, persons wishing to visit the ALE Reserve must first contact an appropriate staff
member of either DOE or the USFWS.

3.3.2 The Agency’s (DOE’s) Preferred Alternative

The CEQ requires an agency to “. . . identify the agency’s Preferred Alternative if one or
more exists, in the draft statement, and identify such alternative in the final statement . . .
(40 CFR 1502.14[e]).” In the development of the Preferred Alternative, DOE took into account its
role as the long-term caretaker for the Site for at least the next 50 years. The DOE used
information from the Hanford Geographic Information System (HGIS) and Waste Information Data
System (WIDS) databases. Information considered by DOE includes:

C All surface waste sites, including those remediated (Figure 4-34)
C Groundwater contaminants and flow direction (Figures 4-15, 4-35, and 4-36)
C Cultural and biological resources (Figure 4-27)

C Exclusive-use zones (EUZs) and emergency planning zones (EPZs) associated with
DOE and other Hanford activities (e.g., Energy Northwest's nuclear power reactor,
U.S. Ecology’s low-level waste [LLW] disposal site, LIGO, etc.) (Figure 4-37).

The DOE believes that the Preferred Alternative would fulfill the statutory mission and
responsibilities of the agency and give adequate consideration to economic, environmental,
technical, and other factors.

3.3.2.1 Planning Goals, Objectives, and Values (Vision). Much like the No-Action Alternative,
DOE'’s Preferred Alternative was developed based on policies that are consistent with the 1996
Hanford Strategic Plan (DOE-RL 1996b). However, unlike the No-Action Alternative, DOE’s
Preferred Alternative would establish policies and implementing procedures that would place
Hanford’s land-use planning decisions in a regional context.

The DOE has identified the map alternative presented in Figure 3-3 and the land-use
policies and implementing procedures of Chapter 6 as the Agency’s (DOE’s) Preferred
Alternative. The DOE’s Preferred Alternative represents land-management values, goals, and
objectives of DOE for at least the next 50 years. It also 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.
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3.3.2.2 Assumptions Regarding Future Use. The assumptions used to develop DOE’s
Preferred Alternative are as follows:

C

C

DOE, as a Federal agency, has a Trust responsibility to protect Tribal interests.

DOE has a responsibility to consult with and recognize the interests of the
cooperating agencies. The DOE continues to support DOI's proposal to expand the
Saddle Mountain NWR to include all of the Wahluke Slope, consistent with the 1994
Hanford Reach EIS and 1996 Hanford Reach ROD.

DOE will support economic transition and potential industrial development by the City
of Richland or the Port of Benton by encouraging the use of existing utility
infrastructure on the Hanford Site.

Other entities will ask for Hanford’s resources and lands.

The public will continue to support protection of cultural and natural resources on the
Site, especially on the Wahluke Slope, the Columbia River Corridor, the McGee
Ranch, and the ALE Reserve.

Mining of onsite geologic materials will be needed to construct surface barriers as
required by Hanford Site remediation activities.

Remediation of the Site will continue and, where necessary, the institutional controls
currently in place will continue to be required at some level for at least the next

50 years. Institutional controls are transferrable and can be shared with other
governmental agencies.

Plutonium production reactor blocks will remain in the 100 Areas throughout the
planning period and will be considered a pre-existing, nonconforming use.

Vadose zone contamination will persist in the All Other Areas, Central Plateau, and
100 Area. Contaminated groundwater
will remain unremediated in the All Other
Areas, Central Plateau, and 100 Area.

Planning for Possible Future Missions

) ) ) The Preferred Alternative identifies lands required to
The publlc will support preservation of support DOE’s current Environmental Management

the Manhattan Project’s historical |egacy and Science and Technology missions at the
and development ofa High—lntensity Hanford Site, as well as lands for future industrial

R ti istent with th development by the City of Richland and the Port of
ecreation area, consistent wi e Benton. The DOE is proposing that additional lands

B Reactor Museum proposal. be maintained under the Industrial land-use
designation in areas where existing infrastructure is
The public will support access to the available and other compatible uses exist. The DOE

Columbia River for recreational activities | Pelieves itis prudent to retain land under the
Industrial land-use designation to support possible

and DUth restrictions consistent with the future missions, rather than convert the land to the

protection of cultural and biological Conservation or Preservation land-use designation
resources. at this time. This would avoid possible conflicts with
future missions. The DOE anticipates that the need

Areas will be set aside specifically for for land unQer the Industrial Iand-usg designation
would continue to be evaluated during future

R&D projeCtS- planning efforts, which may result in conversion of
some lands to the Conservation, Preservation, or
Sufficient area will be retained to support | other land-use designations.

current and expected DOE facility safety
authorization basis.
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C Anadequate land base and utility infrastructure will be maintained to support possible
industrial development associated with future DOE missions.

3.3.2.3 Application of the Land-Use Designations. Land-use designations identified for
DOE'’s Preferred Alternative are Industrial-Exclusive, Industrial, Research and Development,
High-Intensity Recreation, Low-Intensity Recreation, Conservation (Mining), and Preservation
(see text box, “Planning for Possible Future Missions,” and Figure 3-3).

3.3.2.3.1 The Wahluke Slope. Recently the Wahluke Slope was administered for wildlife |

and recreation as the Saddle Mountain NWR and the Wahluke Wildlife State Recreation Area
under permits granted by DOE to the USFWS and WDFW, respectively. In April 1999, the |
WDFW and the USFWS notified the DOE of their intent to modify their management |
responsibilities on the Wahluke Slope under the 1971 agreement leaving only a small portion |
(about 324 ha (800 ac)) northwest of the Vernita bridge under WDFW permit. The USFWS |
informed the DOE that it intends to allow essentially the same uses permitted by the State of |
Washington under the WDFW’s management of the Wahluke Slope. Therefore, transfer of |
management of the Wahluke Slope from the WDFW to the USFWS 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 USFWS as an overlay |
wildlife refuge is consistent with the 1996 DOI Hanford Reach EIS ROD. 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 USFWS. |
|

The DOE’s Preferred Alternative would expand the existing Saddle Mountain National
Wildlife as an overlay wildlife refuge to include all of the Wahluke Slope consolidating |
management of the Wahluke Slope under the USFWS, consistent with the Hanford Reach EIS’s
ROD (DOI 1996). An overlay refuge is one where the land belongs to one or more Federal
agency, but it is managed by the USFWS.

The entire Wahluke Slope would be designated Preservation, with the exceptions near the
Columbia River as discussed in the Columbia River Corridor section below. The major reason
for designating this area as Preservation would be to provide protection for sensitive areas or
species of concern (e.g., wetlands, sand dunes, steep slopes, or the White Bluffs) from impacts
associated with intensive land-disturbing activities.

A CCP (see Area Management Plans, Chapter 6) for the Wahluke Slope would be
developed by USFWS 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 USFWS would consult 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.

3.3.2.3.2 The 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: The
Decommissioning of Eight Surplus Reactors (DOE 1992a) have determined that remediation and
restoration of the Columbia River Corridor would return the corridor to a nondeveloped, natural
condition. Restrictions on certain activities 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 m (15 ft). Although the Surplus Reactor NEPA
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ROD 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 or until a new Tri-Party Agreement
milestone is negotiated. As a result, the reactor buildings could remain in the Columbia River
Corridor throughout the 50-year-plus planning period addressed by the HCP EIS and would be
considered a pre-existing nonconformance 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 quarter-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.

C

Final HCP EIS

Four sites, away from existing
contamination, would be designated
High-Intensity Recreation to support
visitor-serving activities and facilities
development. The B Reactor would be
converted into a museum and the
surrounding area would be available for
museum-support facilities (see text box,
“B Reactor Museum Proposal”). 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-serving
facilities. Two areas on the Wahluke
Slope would be designated as High-
Intensity Recreation for potential
exclusive Tribal fishing villages.

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 as
conceptualized on Alternative Three’s
map. 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

3-21

B Reactor Museum Proposal

Preserving the history of the Hanford Site, and the
public’s knowledge and understanding of the events
that occurred during World War Il and the years
which followed are the basis for the existence of
the B Reactor Museum Association (BRMA). The
primary mission of the organization is the long-term
preservation of the retired B Reactor at the Hanford
Site, and the upgrading of the structure to allow
public access and unrestricted tours.

The B Reactor produced the plutonium for the first
manmade nuclear explosion — the Trinity test — in
New Mexico on July 16, 1945. The second bomb
used in World War Il contained plutonium produced
by B Reactor. That bomb was dropped on Nagasaki
on August 9, 1945, and was credited with bringing
about the final surrender of Japan and the ending of
the war. Plutonium production operation of the B
Reactor was permanently stopped in 1968, and the
reactor is currently functioning as a controlled-
access museum in the 100-B/C Area of the Hanford
Site.

As envisioned by the BRMA, the museum would be
within the 105-B Reactor building itself, near the east
end of a proposed State park. The new park would
include the south shore of the Columbia River
extending from the Vernita Bridge rest area on

State Highway 240, eastward to the 100-B Area

(a distance of about 6 km [4 mi]). The park area, the
road providing access from Highway 240, and the
museum area would be fenced off from the adjacent
Hanford area. Ideally, access would be by private
automobile, by train across the Hanford Site from
Richland, and by boat from the Columbia River.

The B Reactor was entered into the National
Register of Historic Places on April 3, 1992, by the
National Park Service. Because of this placement,
DOE must comply with the National Historic
Preservation Act (16 U.S.C. 470) prior to taking any
action on the historic site. A report, entitled 105-B
Reactor Facility Museum Phase | Feasibility Study
Report (BHI 1995a), concluded that the use of the
facility as a museum is feasible.

Proposed Action and Alternatives
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along the Hanford Reach. A sixth site, just north of Energy Northwest (formerly known
as WPPSS), 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.

C The remainder of land within the Columbia River Corridor outside the quarter-mile
buffer zone would be designated for Conservation (Mining). This designation would
allow for DOE-permitted mining activities and support BLM’s mission of multiple use.
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 to a wetland by |
excavating to groundwater). Should DOE determine that some or all of the withdrawn |
lands are surplus to DOE’s needs and releases the Public Domain lands back to the
DOlI, then the DOI could determine if the Tribal treaty language — “the privilege of
hunting, gathering roots and berries, and pasturing their horses and cattle upon open
and unclaimed land” — is applicable. A Conservation (Mining) designation would allow
DOE to provide protection to sensitive cultural and biological resource areas, while
allowing access to geologic resources.

C A Preservation land-use designation for the Columbia River islands would be
consistent with the Hanford Reach EIS 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), and would be
considered a pre-existing, nonconforming use in the Preservation land-use
designation.

3.3.2.3.3 The 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. Designating the Central Plateau as Industrial-Exclusive would be consistent |
with the Working Group’s recommendations, current DOE management practice, other
governments’ recommendations, and many public stakeholder values throughout the region.

To keep the 1975 1& commitments (see text box in Section 3.3.1.1) and to help maintain
the current Waste Management mission, there have been several Notices of Deed Restriction
placed with the Benton County Assessor’s Office and the Benton County Planning Office. The
No-Action Alternative (Figure 3-2) shows where these Notice of Deed Restrictions have been
placed across the Hanford Site. They are currently being used mainly for asbestos left in landfills
(e.g., the HRL and the Central Waste Complex Landfill) and concrete structures that were
surface contaminated (e.g., the 183-H Solar Basins) (BHI 1997). As remediation continues, DOE
expects to file more restrictions that would institutionalize the 5-m (15-ft) depth restriction for
excavation in the 100 Areas CERCLA RODs, the Industrial land-use restriction CERCLA ROD in
the 300 Area, the expected Industrial land-use RODs for the Central Plateau, and point-of-
compliance boundaries for groundwater remediation or LLW disposal facility performance

Proposed Action and Alternatives 3-22 Final HCP EIS |



O©COoO~NOOUITAWNPE

Preferred Alternative (DOE)

assessment purposes. After incorporating by reference the previous 1975 ERDA 1538 |
irreversible and irretrievable (1&l) commitments and other documented commitments into this EIS |
(see Section 1.3), future individual project land-use requirements would be 1&l committed through |
the appropriate NEPA and CERCLA/RCRA/NEPA integrated processes. |

3.3.2.3.4 The All Other Areas. Within the All Other Areas geographic area, the Preferred
Alternative would include Industrial, Research and Development, High-Intensity Recreation,
Low-Intensity Recreation, Conservation, and Preservation land-use designations. The majority of
the All Other Areas would be designated Conservation (Mining) to support a possible BLM’s
mission of multiple uses.

Several areas that would be designated as Conservation (Mining) would be unable to fulfill
the designated land use:

C A Notice of Deed Restriction would be placed in those areas where vadose zone
contamination remained in-place, according to the CERCLA ROD or RCRA Closure
Permit (e.g., the HRL, Central Waste Complex, 183-H Solar Basins, etc.), foreclosing
the mining option.

C The section of Washington State land that is deed restricted to waste management
activities would be designated as Conservation (Mining) consistent with Benton |
County’s Alternative Three (GMA authority) and, therefore, could not fulfill any waste |
management purpose.

Other land-use designations would introduce new land management priorities into the All
Other Areas. These designations and the areas affected are as follows:

C Two distinct areas, one located east of the 200 Areas (i.e., May Junction) and the
other located north of Richland, would be designated for Industrial use to support new |
DOE missions or economic development. This designation would provide additional |
industrial development and/or expansion area for current facilities.

C An area west of State Highway 10 and east of State Highway 240 would be designated
for Research and Development to support economic diversification and DOE’s
Energy Research mission. This area would allow for the development of R&D
facilities, such as LIGO, which could require substantial buffer zones for operation. In
addition, R&D facilities not requiring large areas for operation would also be located
within this area.

C A small area at the junction of State Highway 10 and State Highway 240 would be |
designated High Intensity Recreation to allow for visitor serving facilities at the gateway|
to the Hanford Reach, ALE, Horn Rapids Park and other recreational activities. |

C 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 designated 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. |

After incorporating by reference the previous 1975 ERDA 1538 irreversible and |
irretrievable (I&l) commitments and other documented commitments into this EIS (see Section |
1.3), future individual project land-use requirements would be I&I committed through the |
appropriate NEPA and CERCLA/RCRA/NEPA integrated processes. |
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3.3.2.3.5 The Fitzner/Eberhardt Arid Lands Ecology Reserve (ALE 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 USFWS 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 Ridge area had been
identified by DOE as the preferred quarry site for basalt rock and silty soil materials that could be
required for large waste-management area covers (RCRA caps 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 (i.e., BRMaP Levels IIl and IV) than
the cheat grass (BRMaP Level I) in the ALE Reserve quarry site (see Section 5.1.2). The BRMaP
(DOE-RL 1996¢) levels of concern run from Level | through Level IV, increasing in biological
importance as the numbers increase, with Level | being the level of least importance.
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3.3.3 Alternative One

3.3.3.1 Planning Goals, Objectives, and

Values (Vision). Alternative One represents a
Federal stewardship role for managing national
resources on the Hanford Site with the
acknowledged consumptive treaty-reserved “right
of taking fish at all usual and accustomed places
in common with citizens of the Territory; and of
erecting temporary (suitable instead of temporary
for the CTUIR) buildings for curing.” This does not
include the tribal vision of consumptive non-fishing
activities by tribal member’s exercising their
reserved treaty rights, implicit in Alternatives Two
and Four. Specifically these rights are, “the
privilege of hunting, gathering roots and berries,
and pasturing their horses and cattle (stock
instead of horses and cattle for the CTUIR) upon

open and unclaimed land” (just unclaimed and not open and unclaimed for the CTUIR). The DOE

Alternative One (Natural Resource Trustee)

Environmentally Preferable Alternative

Section 1505.2(b) of CEQ’s NEPA regulations requires
that in cases where an EIS has been prepared, the
Record of Decision (ROD) must identify all alternatives
that were considered, “. . .specifying the alternative or
alternatives which were considered to be
environmentally preferable.” The environmentally
preferable alternative is the alternative that will promote
the national environmental policy as expressed in
NEPA'’s Section 101. Ordinarily, this means the
alternative that causes the least damage to the
biological and physical environment; it also means the
alternative which best protects, preserves, and
enhances historic, cultural, and natural resources.

regards Alternative One as the Environmentally Preferable Alternative.

The land-use designations included in Alternative One are presented in Figure 3-4. This

alternative considers Hanford resources (i.e., ecological, historic, cultural, and economic

resources) in a regional context. Enlarging the existing Federal Saddle Mountain NWR, to include

all of the undisturbed natural area north and east of the Columbia River and west of State
Highways 24 and 240, is seen as the best way to preserve these resources. The vision of

Alternative One is to preserve the Hanford Site shrub-steppe ecosystem by protecting the high-

quality habitat that runs contiguously along the west of the Site from the Wahluke Slope to the
ALE Reserve, and at the same time, protect the Hanford Reach of the Columbia River.

Alternative One was developed using the seven land-use planning goals listed below:

C Integrate mission, economic,
ecological, social, and cultural factors
as stated in the Secretary of Energy’s
Land- and Facility-Use Policy (DOE
1994b), which includes sustaining the
valuable biological resources of the
Hanford Site and supporting
sustainable economic development.

C Support the Rattlesnake Hills
Research Natural Area, established in
1971.

C Reduce the inappropriate conversion
of undeveloped land into sprawling,
low-density development by
encouraging siting of high-density
development areas.

C Achieve ecosystem planning based on
a regional perspective.

Final HCP EIS 3-25

Commonly Identified Goals of Alternative One

C Encourage economic development and
diversification.

C Protect the Columbia River.

C Use the Central Plateau wisely for Waste
Management.

C Do no harm during cleanup.

C Recognize the importance of ecological diversity
and recreational opportunities and that the quality of
those resources should be maintained or improved
as a result of cleanup and Waste Management
decisions.

C Protect the integrity of all biological resources, with
specific attention given to rare, threatened, and
endangered species and their habitats.

Proposed Action and Alternatives
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C Preserve the lands, sites, and structures
of historical, cultural, or archaeological
significance on the Hanford Site.

C Consider the resource needs of the
Hanford cleanup program.

C Encourage the retention of open space.

The land-use designations in Alternative One
incorporate the commonly identified goals of the
Working Group, Hanford Tank Waste Task Force,
and HAB as well as DOE’s adoption of these
stakeholder values (see text box, “Commonly
Identified Goals of Alternative One”).

The objectives of Alternative One are to
promote, through the enlargement of an existing
Federal wildlife refuge, the protection and recovery of
state and federally listed species, a wide range of fish
and wildlife recreational opportunities (see text box,
“Wildlife Viewing in Washington”), aquatic and
terrestrial habitats and associated fish and wildlife
populations, and the utilization of the existing
infrastructure (especially in the southeast portion of
the Site and the Central Plateau) for development.
The vision of Alternative One is to conserve the
Hanford Site shrub-steppe ecosystem, which
provides a sanctuary for River and riparian areas to
maintain the high quality of the salmon and steelhead

spawning areas, and to maintain a habitat link between the Hanford Site and the Yakima Training

Alternative One (Natural Resource Trustee)

Wildlife Viewing in Washington

More than a third of the population in Washington
state participates in wildlife viewing and those
wildlife watchers spent nearly $1.7 billion on the
pursuit in 1996, according to a 1998 WDFW report.

The “Economic Benefits of Wildlife-Watching
Activities in Washington” report found that wildlife
watchers spent $1.1 billion on equipment
purchases, $509 million on trip-related expenses
including food and lodging, $106 million for land-use
fees and rentals, and $59 million for items such as
magazines, books, membership dues, and other
items.

The popularity of wildlife-viewing activities in
Washington translates to:

S Nearly 8,000 jobs supported by watchable
wildlife activities.

S Destination tourism drawing about 270,000 out-
of-state visitors who spent nearly 6 million
visitor-days here in 1996.

S  State sales tax proceeds amounting to
$56.9 million.

The growing interest in wildlife viewing prompted
WDFW to establish a Watchable Wildlife program in
1997, aimed at providing recreational opportunities
to the public, promoting understanding of wildlife
habitat needs and linking wildlife conservation and
management to economic opportunities in local
communities.

Center, which is Washington State’s second largest shrub-steppe ecosystem. This would
ensure conservation of the region’s shrub-steppe heritage for future generations to enjoy.

3.3.3.2 Assumptions Regarding Future Use. The assumptions used to develop Alternative

One are as follows:

» Existing hazardous waste and ongoing remedial actions will require DOE to maintain

control of portions of the Site for the proposed planning period.

» DOE control of the Site will be required to provide a safety buffer for the public from

unforeseeable accidents that pose health risks to workers and the public (e.g., the
Plutonium Reclamation Facility explosion) during the cleanup mission.

e Plutonium production reactor blocks will remain in the 100 Areas throughout the
planning period and will be considered a pre-existing, nonconforming use.

» DOE will continue to practice “as low as reasonably achievable” (ALARA)

management designed to keep human exposure to a minimum by only approving staff

and projects on the Hanford Site necessary for management of radioactive and
hazardous wastes. The intent of the ALARA program is to avoid unnecessary
exposure and potential risks from radioactive, hazardous, or biological materials to
workers, public, and/or the environment. These risks could include unexpected air
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releases.

» DOE will find new missions for buildings in the 300 and 400 Areas for exploring new
technologies related to the treatment and handling of hazardous waste, developing
energy technologies, and other DOE missions. These new missions may be
conducted by Federal and non-Federal entities.

« Expansion for future development during the planning period will not exceed historical
acreage used by DOE and its predecessors. This projected future development
expansion will occur as high-density development to conserve the other natural
resources present on the Site.

» Stewardship will be based on the principles of ecosystem management and
sustainable development.

» Existing permits and Memoranda of Agreement made by DOE with other entities for
land-management purposes will continue, with the exception of the Wahluke State
Wildlife Recreation Area, which be terminated to allow management of the expanded
Saddle Mountain NWR by the USFWS.

« USFWS will manage the ALE Reserve, McGee Ranch site, Riverlands, and Wahluke
State Wildlife Recreation Area.

» The R&D necessary for cleanup will occur in a manner that creates additional private-
sector economic development opportunities.

* Quarry sites will support DOE’s remediation construction and infrastructure
maintenance needs. No commercial use of the quarries will occur during this
planning period.

3.3.3.3 Application of the Land-Use Designations. Alternative One land-use designations
include Industrial-Exclusive, Industrial, Research and Development, High-Intensity Recreation,
Low-Intensity Recreation, Conservation (Mining), and Preservation. The location, shape, and size
of the land-use designations were based on analysis of the existing natural and man-made
resources (e.g., infrastructure, topography, and biology, etc.) found in Chapter 4 and land-use
projects for economic development, which are also found in Chapter 4.

3.3.3.3.1 The Wahluke Slope. The land-use designation for the Wahluke Slope under
Alternative One would be Preservation. The Wahluke Slope is currently administered for wildlife
and recreation as the Saddle Mountain NWR and the Wahluke Wildlife Recreation Area under
permits granted by DOE to the USFWS and WDFW. Management of the Wahluke Slope would
be consolidated under the USFWS as a portion of the Saddle Mountain NWR.

The Saddle Mountain NWR would be designated Preservation, which is consistent with
the current administered land use. Preservation would provide a protective safety buffer zone for
DOE remedial activities in the 100 Areas. These DOE activities are expected to continue for the
planning period, and would continue to provide a sanctuary for shrub-steppe dependent species
that inhabit the area. Preservation would also prevent activities within the BoR’s Red Zone (an
area where irrigation is restricted because it accelerates mud slides along the Columbia River)
that could jeopardize stability of the White Bluffs. Preservation would not interfere with the BoR'’s
management of the Columbia Basin Project’s irrigation wasteways because they would be
considered a pre-existing, nonconforming use. An agreement would be
established by the DOI between its four agencies (i.e., USFWS, BoR, NPS, and BLM) to enable
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all to fulfill their Congressionally mandated missions
on the Wahluke Slope.

Agriculture (cropland) is a feature of some
refuges, and was considered for portions of the
Wahluke Slope consistent with currently
administered wildlife sharecropping programs (see
text box, “Cropland Management on National Wildlife
Refuges”). Currently, there is a significant amount of
privately held agricultural lands in the region that the
U.S. Department of Agriculture is protecting (i.e., the
lands are not being used for agriculture) for either
environmental or cultural reasons under the
Conservation Reserve Enhancement Program
(CREP) (see Table 3-2). In addition, the markets for
apples, potatoes, and wheat are currently soft with
the apple industry examining the need to take trees
out of production (TCH 1998a).

In consideration of the natural resource
trustee’s Congressional mandate to preserve and
protect endangered ecosystems such as the shrub-
steppe, expanding the agricultural base in the region
-- while possible under a NWR scenario -- is not
considered to be an appropriate use of the Wahluke
Slope lands and their dependent fisheries resources.

3.3.3.3.2 The Columbia River Corridor.
Land-use designations for the Columbia River
Corridor under Alternative One wo'uld include High-
Intensity Recreation, Low-Intensity Recreation,
Conservation (Mining), and Preservation.

Alternative One (Natural Resource Trustee)

Cropland Management on
National Wildlife Refuges

In 1992, estimated cropland in the NWR System was
approximately 82,556 ha [204,000 ac] (1.4% of
refuge system lands outside of Alaska), down from
8,903 ha (222,000 ac) (1.9% of refuge system

lands outside of Alaska) in 1974. Former croplands
have been allowed to undergo natural succession,
have been planted with desired grasses, trees, or
shrubs; or have been converted in some cases to
managed moist soil wetland units, according to a
USFSW report.

Of the 181 refuges with farming programs in 1989,
129 refuges (and 61,917 ha [153,000 ac]) were
farmed by permittees who retained a share of the
crop in return for costs incurred to farm the land.
On the remaining refuges, USFWS personnel
conduct farming operations with government
equipment.

Soil preparation, manipulation and treatment
practices on refuge croplands are based on sound
land-use soil conservation practices. Techniques
used include contour farming, cover cropping,
windrow planting, sodding waterways, eliminating
fall and spring plowing, stubble mulching, and using
shallow water retention structures.

On many refuges, crops are systematically rotated
and legumes are incorporated with grain crops to
improve soil tilth and nutrient content and to reduce
weed problems. Biological farming is the preferred
farming method on refuges.

Table 3-2. 1997 Regional Conservation Reserve
Enhancement Program (CREP) (USDA 1998).

County Acres Rental Pa_lyment CREP Cost
per Acre in 1997 in 1997
Adams County 91,794.00 $45.45 $4,172,037.00
Benton County 29,703.00 $40.63 $1,206,833.00
Franklin County 32,524.00 $48.95 $1,592,050.00
Grant County 25,891.00 $44.64 $1,155,774.00
Hanford Region 179,912.00 $44.92 $8,126,694.00

The Columbia River islands within the Hanford Site boundary would be designated for
Preservation and included in the Saddle Mountain NWR to maintain important areas for wildlife.

Wildlife species using these islands include mule deer, American white pelicans, sandhill cranes,

waterfowl, and ring-necked pheasant. A significant area of the Upper Columbia River
summer/fall-run chinook salmon spawning habitat is located near these islands, as well as
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potential juvenile rearing habitat for the federally listed Upper Columbia River spring-run chinook
salmon (Endangered listed -3/99), Middle Columbia River steelhead (Threatened listed-3/99), and |
Upper Columbia River steelhead (Endangered listed-8/97). |

The Columbia River Corridor itself includes Low-Intensity Recreation, High-Intensity
Recreation, Conservation (Mining), and Preservation land-use designations. The Low-Intensity
Recreation areas would include an existing unimproved boat ramp on the Benton County side of
the corridor at the White Bluffs. Use of the boat ramp would be restricted to emergency
responses to protect suitable bald eagle nesting habitat. Restrictions would be consistent with
the Hanford Site Bald Eagle Management Plan (DOE-RL 1994b). The High-Intensity Recreation
area currently includes an existing highway rest area on the west side of State Highway 240 at
Vernita Bridge. The rest area is leased from DOE by the Washington Department of
Transportation. A boat ramp facility has been proposed east of the highway across from the rest
area on the Benton County side. The Preservation designation would provide protection for
ecologically and culturally sensitive areas being considered for protection under the Wild and
Scenic Recreational River designation (DOI 1996) and would be consistent with the current
management of the Saddle Mountain NWR.

The 100 Areas would include High-Intensity Recreation, Conservation (Mining), and
Preservation land-use designations. The B Reactor would be designated High-Intensity
Recreation to allow tourism of the federally registered landmark and would be consistent with the
B Reactor Museum proposal. Radioactive contamination would remain below 4.6 m (15 ft) in the
100 Areas vadose zone. During the planning period for this document (at least the next
50 years), the spent fuel will be removed from the K Basins. Associated environmental risks
were evaluated in the K Basin EIS (DOE 1996b).

3.3.3.3.3 The Central Plateau. The Central Plateau would include Industrial-Exclusive
and Preservation land-use designations. The Central Plateau includes undeveloped and
uncontaminated land, the majority of which has been designated priority shrub-steppe habitat by
the WDFW. Potential future Hanford Site projects include a full-scale, low-level vitrification plant
and a burial ground for eight reactor cores (DOE 1992a). The remaining undeveloped areas
would be considered sufficient for the preferred regional alternative of DOE’s Programmatic
Waste Management EIS (DOE 1997a). Under the Programmatic EIS preferred regional
alternative, the Central Plateau would be committed to waste management from other DOE sites.
Although this land-use designation does not include Research and Development, R&D projects
specific to DOE waste management activities would be allowed. Mitigations for impacts from all
the previously mentioned, and any unforeseeable projects, would be consistent with the Draft
Hanford Site Biological Resources Management Plan (BRMaP) (DOE-RL 1996c¢).

Land west of the currently developed 200 West Area within the Central Plateau
geographic area would be designated Preservation. This area contains high-quality mature
sagebrush, which provides essential habitat for shrub-steppe dependent species. This
designation would prevent additional sprawl to the west and encourage siting of new projects
between the 200 East and 200 West Areas.

3.3.3.3.4 The All Other Areas. The All Other Areas geographic area under Alternative
One would include Industrial, Research and Development, Low-Intensity Recreation,
Conservation (Mining), and Preservation land-use designations. All development (i.e., Industrial,
and Research and Development) would occur south of Energy Northwest (formerly known as
WPPSS), inclusive. This development would include transition of existing facilities in the 1100,
300, and 400 Areas and the Energy Northwest area to potential uses such as high technology
incubators, manufacturing, and medical isotope production. The majority of non-Federal uses
would occur offsite or within a portion of the area identified by the City of Richland’s urban growth
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area (UGA) boundary in the southeast portion of the Site. This reduced UGA would include
Industrial and Research and Development. The DOE’s industrial needs could also be met within
the approximately 5.2 km? (4 mi®) of land identified for industrial use between Energy Northwest
and the UGA boundary. This 5.2 km? (4 mi®) area contains low-quality habitat. Just west of the
Industrial designation is an extensive tract of seral shrub-steppe habitat which has been
designated Conservation (Mining). As the canopy cover increases, this seral shrub-steppe
habitat will become more important for shrub-steppe dependent species as additional shrub-
steppe habitat is destroyed offsite.

Wildlife corridors designated as Preservation would be located around this industrial
development to allow wildlife movements between the ALE Reserve, the Columbia River, and the
Saddle Mountain NWR. Between the western boundary and State Highway 240, a wildlife
corridor would run north from the ALE Reserve to the Columbia River. This northwestern wildlife
corridor would include the areas known as McGee Ranch and the river lands. Within the
southeastern wildlife corridor north of the Yakima River, a small area would be designated
Conservation (Mining) to allow potential extraction of geologic materials for use in the 200 Areas
remedial efforts. Considering this as a quarry site for basalt and soil provides DOE with the
option to designate Gable Mountain, Gable Butte, and West Haven as Preservation because of
their significant cultural value; and also to designate, as Preservation, the McGee Ranch site
(which is DOE land north and west of Highway 24 and south of the Columbia River). This
Preservation designation, including the McGee Ranch site as part of the expansion of the Saddle
Mountain NWR, would help preserve and protect an important habitat link between the Hanford
Site and the Yakima Training Center.

3.3.3.3.5 The Fitzner/Eberhardt Arid Lands Ecology Reserve (ALE Reserve). The
ALE Reserve geographic area would be designated Preservation consistent with the
management of the expanded Saddle Mountain NWR. Preservation and management of the ALE
Reserve as an expansion of the Saddle Mountain NWR would protect the rare and high-quality
shrub-steppe plant communities and unique and rare fauna that reside on this portion of the Site.
Many of these plant communities and fauna are found nowhere else in the state of Washington or
in the Columbia Basin eco-region. Providing an expanded Saddle Mountain NWR for a biological
sanctuary of shrub-steppe dependent species would assist agricultural and industrial
development in other areas of the Columbia Basin’s shrub-steppe community by partially fulfilling
the mandate to preserve species under the Endangered Species Act of 1973.
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3.3.4 Alternative Two

3.3.4.1 Planning Goals, Objectives, and Values (Vision). Alternative Two presents the vision
of the Nez Perce Tribe, Department for Environmental Restoration and Waste Management and

Alternative Two (Nez Perce ERWM Department)

incorporates their vision of Federal trust responsibility to the Indian Tribes (Figure 3-5). This

vision calls for preservation of the natural and cultural resources at the Hanford Site. Traditional

Tribal use is consistent with the Preservation land-use designation. Protection of cultural

resources at the Hanford Site is the top priority of Alternative Two. Sharing the Nez Perce Tribe’s

knowledge and point of view about sacred sites and nature with everyone is vitally important.
Cultural resources remain important to the Nez Perce Tribe’s way of life and are part of the

Tribe’s tradition.

The Hanford Site, including the Columbia River, has a history of serving as a gathering
place for Indian Nations to hunt, fish, trade, and feast. The Nez Perce have shared and
participated in these known ancient and traditional activities with other Tribes when and where

there were no fences, boundary lines, or treaties. The Hanford Site is one of the largest areas of

land in the Pacific Northwest region that has not been developed, with agriculture being the
principal development on surrounding lands. The Hanford Site contains the last nontidal,
unimpounded section of the Columbia River in the United States, and the Hanford Reach is the

only remaining area on the Columbia River where Chinook salmon still spawn naturally. The ALE

Reserve geographic area contains one of the few resident elk herds in the world that inhabit a
semi-arid area, and the ALE Reserve is one of the largest remnants of relatively undisturbed
shrub-steppe ecosystem in the State of Washington. Approximately 50 species of animals that

are classified as “sensitive species” currently reside at the Hanford Site. The largest population

of sage sparrows in Washington State can also be found at Hanford.

The Nez Perce have always considered that the land and its creatures are essential to

everyday life. Humans are considered to be only one small part of a much larger circle of life on
the earth. Nez Perce stories exemplify this intimate relationship between humans and the earth,
and traditional Nez Perce culture weaves an intimate relationship between humanity and nature.

In all phases of their daily lives, the Nez Perce recognize the spirits of the forces and objects
around them as supernatural guardian forms, which they call in a personal way their Wyakin.
The Nez Perce identify themselves with all the natural features of the earth. In the Nez Perce’s
belief, the earth is the ever-nourishing mother, as any mother provides for a child. We must
continue to be caretakers of the earth, or life will surely soon end. These values are used in

developing Alternative Two.

3.3.4.2 Assumptions Regarding Future Use. The assumptions used to develop

Alternative Two are as follows:

C Potential industrial and recreational development of the City of Richland and Benton

County will primarily occur outside of the Hanford Site’s boundary and close to Benton

County’s population centers.

C Remediation of the Hanford Site will continue, and the security measures currently in

place will continue to be required.

C Plutonium production reactor blocks will remain in the 100 Areas throughout the
planning period and will be considered a pre-existing, nonconforming use.

C The last nontidal, unimpounded section of the Columbia River, and the salmon habitat
found therein, as well as cultural resources of the indigenous people who pre-date the

Federal government will be protected.

Proposed Action and Alternatives
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C The retained rights to the area, as recognized and affirmed by the Federal government
in treaties with the affected Native American Tribes, will be protected.

C International treaties concerned with protecting salmon and other wildlife will be
honored.

C With DOE’s mission change from defense production to environmental restoration,
the land needs of future DOE missions could be contained in the Central Plateau,
400 Area, and 300 Area.

C Major portions of the Site could not be conveyed to private ownership due to soll
contamination left at depth after remediation.

C Existing contaminated groundwater conditions would not preclude development in any
given location but would be considered a constraint to groundwater use and prevent
transfer to private ownership, as the private sector would be unable and unwilling to
accept the environmental liabilities.

3.3.4.3 Application of the Land-Use Designations. Alternative Two’s land-use designations
include Industrial-Exclusive, Industrial, Research and Development, High-Intensity Recreation,
and Preservation. The location, shape, and size of the land-use designations were influenced by
a thorough analysis of the existing cultural resources, the hazards and resources created by
humans, and the geology.

3.3.4.3.1 The Wahluke Slope. Alternative Two would designate the entire Wahluke
Slope as Preservation. Preservation would prohibit irrigation of the Wahluke Slope because
irrigation is accelerating sloughing of the White Bluffs along the Hanford Reach of the Columbia
River. Sloughing of the bluffs, or other activities that change the course of the Columbia River
such as dredging or mining, could release chemical and radioactive contaminants that have been
entombed within the fine sediments of the Hanford Reach.

Preservation would protect the last nontidal, unimpounded section of Columbia River and
the salmon habitat found within, as well as the cultural resources of the indigenous people who
pre-date the Federal government. Preservation would honor retained Tribal rights as recognized
and affirmed by the United States of America in the Treaties of 1855 with the affected Tribes
(Appendix A), as well as complying with international fishing treaties. Preservation would prevent
an additional appropriation of water from the Columbia River in order to support development of
lands on the Wahluke Slope. The Wahluke Slope is not in acreage that has been appropriated
water from the (57 U.S.C. 14). Finally, a Preservation designation would be appropriate because
a large portion of the Wahluke Slope is too steep to develop (see Section 4.2).

3.3.4.3.2 The Columbia River Corridor. The Columbia River Corridor would include
High-Intensity Recreation, Low-Intensity Recreation, Research and Development, and
Preservation land-use designations. The Columbia River (surface water only) would be
designated for Low-Intensity Recreation. The Nez Perce Tribe supports a Preservation |
designation for the islands in the Columbia River and the designation of the Hanford Reach as a |
“wild and scenic” river under Federal control. The B Reactor and surrounding area, which are |
located within the Columbia River Corridor, would be designated for High-Intensity Recreation
and would allow conversion of the reactor into a museum with museum-related facilities. The
B Reactor was the first full-scale nuclear reactor in the world and was critical in the development
of the first nuclear weapons. The K Reactor area would be designated for Research and
Development. The K Reactor area could be used by the Tribes and others for fish farming or for
aquaculture and aquatic research.
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The remainder of land within the 100 Areas would be designated Preservation.
Preservation would protect retained rights of American Indian Tribes to the area and would
protect sensitive cultural and biological resource areas. Prohibiting further irrigation and other
land uses that increase infiltration on both sides of the Hanford Reach would aid in the
stabilization of the Columbia River shoreline. Prohibiting irrigation would protect public health and
the environment by preventing remobilization of contaminants entombed within the river’s
sediment and the shoreline’s soil column, and would prevent siltation and destruction of salmon
spawning beds. Preservation prohibiting irrigation near the reactor areas would mitigate
mobilizing contaminants left behind at depth long after cleanup efforts have ceased (see
Section 4.11). Because the cleanup efforts in the 100 Area’s soil column are limited to a depth of
about 6.1 m (20 ft) below ground surface, the contaminants remaining in the soil column below
6.1 m (20 ft) will not be remediated.

3.3.4.3.3 The Central Plateau. The majority of land within the Central Plateau
geographic area would be designated Industrial-Exclusive, allowing for continued management of
radioactive and hazardous waste. These management activities include collection and disposal
of radioactive and hazardous waste materials that remain onsite, contaminated soil and
groundwater containment and cleanup, and other related and compatible uses. Deed restrictions
or covenants could be applied to this area through the CERCLA and RCRA processes. This
designation would allow for expansion of existing facilities or the development of new facilities for
Waste Management or other DOE missions.

Land west of the currently developed 200 West Area within the Central Plateau
geographic area would be Preservation. This area contains high-quality mature sagebrush,
which provides this essential habitat for shrub-steppe dependent species. This designation
would prevent additional sprawl to the west and encourage siting of new projects between the
200 East and 200 West Areas.

3.3.4.3.4 The All Other Areas. The All Other Areas geographic area would include
Industrial, Research and Development, and Preservation. Alternative Two designates, as
Industrial, the City of Richland UGA, the 400 Area (including the Fast Flux Test Facility), and
Energy Northwest (formerly known as WPPSS) to allow for future economic development. An
Industrial designation would accommodate economic development of the area identified by the

City of Richland’s UGA boundary at the southeast portion of the Site for at least the next 50 years.

An Industrial designation would also reserve the 400 Area for DOE missions and the Energy
Northwest (formerly known as WPPSS) area for use by Energy Northwest. The area around
LIGO within the All Other Areas geographic area would be designated Research and
Development, consistent with current management practices.

The remainder of the All Other Areas geographic area would be designated Preservation.
Major constraints identified in the Draft Hanford Remedial Action Environmental Impact
Statement and Comprehensive Land-Use Plan (DOE 1996) demonstrated that the majority of the
Hanford Site is unsuitable for economic development, and that the best future land use would be
Preservation. Designating the majority of the All Other Areas as Preservation is appropriate
because, while portions of the All Others Areas geographic area have a well-developed
transportation network, these areas are remote from population centers thus limiting their
economic potential. A sand dune complex and vegetation-stabilized sand dunes, which extend
from the Columbia River westward across the Site to State Highway 240 (see Section 4.5),
should not be developed because vegetation-disturbing activity might reactivate stabilized dune
fields. Soil and groundwater contamination remaining at depth after remediation prevents these
lands from being exploited for economic reasons due to the difficulties involved in transferring
public lands with environmental liabilities to private ownership. For example, the widespread
environmental contamination from the 200-BC cribs is approximately 32.1 km? (12 mi?).
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A Preservation designation also precludes extensive economic development of the All Other
Areas geographic area because of the large exclusive-use zones (safety buffers) around the
Hanford Site’s existing nuclear facilities (see Section 4.11). Additionally, the nature of the
research conducted at LIGO requires a substantial seismic buffer zone for operation.

The promontories of Gable Mountain, Gable Butte, Umtanum Ridge, and a large portion of
their viewsheds would be designated Preservation, consistent with traditional Tribal use. The Old
Indians went to high mountains seeking vision sites and to fast for a few days to seek a vision or
a Wyakin (which is the Nez Perce word for your personal vision spirit that will protect you for the
rest of your life). The Wyakin could be a bird, four-legged animal, plant, or root, and it will be your
personal medicine. During a vision quest, one looks at the big picture or the view as far as the
eye can see. This view encompasses the big river, creeks, springs, the various grasses, shrubs,
animals, birds, and even insects such as ants. These things and objects all have their place and
souls on the mother earth; one prays to the Creator to bless you and ask him to take care of all
these things.

To preserve these cultural resources (including wildlife), the large contiguous tract of
shrub-steppe habitat in the All Other Areas surrounding the Central Plateau is designated
Preservation. The resident elk herd, one of the largest remnants of relatively undisturbed shrub-
steppe ecosystem, and viewsheds for American Indian vision sites (e.g., Gable Butte and Gable
Mountain) would all be protected by a Preservation land-use designation. The Preservation land-
use designation would also ensure that wildlife corridors are maintained.

3.3.4.4 The Fitzner/Eberhardt Arid Lands Ecology Reserve (ALE Reserve). The ALE
Reserve geographic area would be designated Preservation in accordance with its management
as the Rattlesnake Hills Research Natural Area. Currently, the USFWS manages the ALE
Reserve for DOE. Privately owned mineral rights exist on the ALE Reserve that were not
conveyed to the Federal government when the Hanford Site was formed. The ALE Reserve
contains one of the few resident elk herds in the world that inhabit a semiarid area, and the ALE
Reserve is one of the largest remnants of relatively undisturbed shrub-steppe ecosystem in
Washington State.
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Alternative Three (Cities and Counties)

3.3.5 Alternative Three

3.3.5.1 Planning Goals, Objectives, and Values (Vision). Benton, Franklin, Grant, and Adams
counties and the City of Richland contain portions of the Hanford Site. Alternative Three
represents the individual planning efforts of these local governments. The procedures used by
these governments to develop Alternative Three vary by each planning jurisdiction. The
designations in Grant County reflect the Wahluke 2000 Plan prepared by farming interests in
1992 and supported by Grant County (NPS 1996). The designations in Franklin County result
from a land-use analysis conducted by the Franklin County Planning Department; and
designations within Benton County were developed per the procedure outlined below:

C Existing Hanford Site resources were inventoried, mapped, and characterized.

C Biological resources were identified per the WDFW priority habitat and species data
base.

C Natural and biological resources were then translated into five “critical resources,”
consistent with the GMA, including wetlands, fish and wildlife conservation areas,
frequently flooded areas, geologically hazardous areas, and critical aquifer recharge
areas.

C An opportunities and constraints analysis was performed using the assembled
Hanford Site information.

C Critical resources were placed in a single contiguous designation (i.e., the
Conservation land-use designation).

C Areas remaining outside of the Conservation designation were identified as suitable for
development and analyzed to determine the appropriate “intensity” of use within the
designated area.

C After appropriate intensities were identified for each area suitable for development,
land uses were designated consistent with “opportunities and constraints” (e.g.,
availability of infrastructure, nearness of urban areas, soils capabilities, and current
use patterns/future options).

The land-use designations included in Alternative Three are presented in Figure 3-6. The
county and city governments believe that the land-use designations for the Hanford Site address
identified goals and values of DOE, the City of Richland, Benton County, and the HAB. The
goals and values include economic diversification, increased public use for recreation and private
enterprise, private-sector utilization of infrastructure, and the protection of biological and cultural
resources (see text box, “Goals and Objectives”).

3.3.5.2 Assumptions Regarding Future Uses. The assumptions used to develop Alternative
Three are as follows:

C The Hanford Site will eventually be remediated as recommended by the Working
Group.

C Major portions of the Site will be used for multiple private and Federal uses after
remediation.
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Figure 3-6. Alternative Three.
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C Existing contaminated groundwater
conditions will not preclude develop-
ment in any given location, but will be | county and City Objectives (GMA Mandates*)
considered a constraint to ¢ Designate city urban growth areas in cooperation

groundwater use. with cities.* _
C Designate and conserve, by regulation, natural

resource lands (i.e., agricultural lands and mineral

Goals and Objectives

C Plutonium production reactor blocks resources).*
will remain in the 100 Areas through- | ¢ Designate and conserve, by regulation, critical
out the planning period and will be resources.*
considered a pre—existing noncon- C Protect the environmental, cultural, historical, and
forming use ’ economic resources.*
g ' C Maintain functional infrastructure and utilities currently
] ) on the Site.
3.3.5.3 Application of the Land-Use C Provide for Low-Intensity Recreation.
Designations. Alternative Three land-use _
designations include Industrial-Exclusive, SRS AL 2R
Industrial. Aariculture. Research and Develop- C Historic and cultural resources have value. They
o 9 . ! . _p should not be degraded or destroyed. Appropriate
ment, H!gh-lntenSIty Recreah_on, LOW-IntenSIty_ access to those resources is a part of their value.
Recreation, Conservation (Mining), Conservation | ¢ The importance of ecological diversity and
(Mining and Grazing), and Preservation. recreational opportunities should be recognized;

these resources should be enhanced as a result of
cleanup and Waste Management decisions.

For Site lands within Benton County7 the C Cleanup and Waste Management decisions should be

location, Shape, and size of the land-use coordinated with the efforts of the affected
designations were determined by analyzing the communities to shift toward more private business
existing natural and man-made resources (e.g., activity and away from dependence on Federal
infrastructure, topography, and biology) described zgﬁgiltchfr‘; ;‘Z;’f adverse environmental or

In Chgpter 4 (See _te)_(t box, “Allowable an_d . C Cleanup activities should protect to the maximum
Permitted Uses within the Land-Use Designations degree possible the integrity of all biological

of Alternative Three”). For lands within the Grant resources, with specific attention to rare, threatened,
County portion of the Site, land-use designations and endangered species and their habitats.

C Use the Central Plateau wisely for Waste

were influenced by the input and analysis P,

resulting from the Benton, Franklin, and Grant
County Hanford Reach Citizens Advisory Panel, | Hanford Future Site Uses Working Group (1992)
the Wahluke 2000 Plan, and the Wahluke SIope C Deal realistically and forcefully with groundwater

Element of the Grant County Comprehensive contamination. .

sy . C Use the Central Plateau wisely for Waste
Plan. The lands within the Franklin County T ——
p.OI"[.IOI"I of the Site W_ent through an analysls _ ¢ Do no harm with cleanup or new development.
similar to that described above. The designations
of Preservation, Conservation, Low-Intensity Commonly ldentified Goals
Recreation, and Agriculture on this portion of the | ¢ Economic development and diversification

S d | df . lvsi d C Protect the Columbia River
ite were deve opeda rrom onsite ana YySIS an C Clean up areas for future use.

with input from the Benton, Franklin, and Grant
County Hanford Reach Citizen’s Advisory Panel
and the Wahluke 2000 Plan. In addition, the WDFW, the BoR, and the South Columbia Basin
Irrigation District provided information.

Alternative Three would accommodate both future Federal missions and private activities,
such as business-related industry and R&D enterprises, in the southeastern portion of the Site
(north of the City of Richland). This area would be adjacent to essential services and
large-capacity infrastructure. Accommodations for the expansion of public and commercial
recreational activities would be focused on the northern portion of the Site (i.e., primarily in the
vicinity of the Vernita Bridge). The largest land-use designation would be Conservation (Mining),
which would represent a single continuous area that would extend over all geographic areas
except the southern portion of the Site. Generally, the shape and extent of this designation would
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include sensitive biological, physical, and cultural
features on the landscape (e.g., rare, threatened,
or endangered flora/fauna and their habitats; uniqug
geologic hazards and features; and wetland and
riverine environments), and would be intended to
protect these resources over the long term.

In the southern portion of the Site, located
north and northwest of Richland, is a large area
designated for Industrial, and Research and
Development land uses. Within these land-use
designations, a large area of seral-stage, shrub-
steppe habitat exists. Given the existence of other

Allowable and Permitted Uses within the
Land-Use Designations of Alternative Three

planning considerations identified in the All Other

Allowable and permitted uses within any land-use
designation would correspond to those listed in

Table 3-1, except that within the Industrial, Research
and Development, and High-Intensity Recreation land-
use designations, dryland agricultural and commercial
grazing would be considered an allowable use
(typically interim). Irrigated agriculture would be
considered an interim conditionally permitted use,
which would be subject to existing deed restrictions
or covenants standards that prohibit activities that
impact contaminated soil and groundwater. Basalt
outcrops and other culturally significant landscape
features would not be available for mining.

Areas geographic area, this area was not included

with the Conservation (Mining) land-use designation, and would be considered suitable for future
development. However, the importance of this habitat would be recognized and impacts to

shrub-steppe habitat would require mitigation.

3.3.5.3.1 The Wahluke Slope. The sall,
climate, and topography of the Wahluke Slope
make it potentially one of the most productive
agricultural areas in the Pacific Northwest. Prior to
its inclusion in the Hanford control zone, the BoR
had purchased over 10,927 ha (27,000 ac) of the
Wahluke Slope for agricultural development.
Development of land within the Site that is
appropriate for agriculture would result in the
completion of the vision for agricultural economy
benefitting the citizens of the area. The land-use
proposal for the Wahluke Slope seeks to provide
balanced and compatible economic development,
conservation of critical resource lands, and the
protection of the Columbia River Corridor. The
Wahluke Slope contains expansive critical
resource lands not suitable for farming, but these
lands are ideally suitable for wildlife habitat and
Low-Intensity Recreation. Such areas constitute
an ideal buffer providing protection between
agricultural land and the Columbia River Corridor.

The largest land-use designation would be
approximately 23,951 ha (59,184 ac), designated
as Agriculture. Development of land for agriculture
would be based upon an opportunities and
constraints analysis. Land designated as
Agriculture within the “Red Zone” consists of
approximately 10,813 ha (26,720 ac) that would be
conserved under a “no-action” scenario pending
initiation and completion of geotechnical studies
analyzing the impacts of irrigation to the White
Bluffs and the Columbia River. Approximately

Hanford’s Agricultural Opportunity Cost

In a May 18, 1995, letter response to the Benton County

Assessor, the Washington State University Area

Extension Horticulturist, John W. Watson, estimated the
present value of crops that could be grown on the
Benton County portion of the Hanford Site. Watson’s
report estimated the farm gate income from arable
Hanford acreage (79,737 ha [197,035 ac], or

73 percent of the area) under three assumption
scenarios:

C Assumption 1. Benton County has 26 major

crops currently being grown on irrigated land.
Growing those crops on the Hanford Site, Hanford
agricultural income would equal $121,491,340.

C Assumption 2. If the crops that are expanding

the fastest in the county are the only crops used to
estimate potential income, the lost farm gate income
in 1994 would be as follows:

--  50% apples would be 98,517 acres at
$5,000/acre for $492,800,000

- 25% cherries would be 49,258 acres at
$7,000/acre for $344,806,000

--  25% grapes would be 49,258 acres at
$4,000/acre for $197,032,000

(resulting in a total of $1,034,638,000).

C Assumption 3. If the total acreage was planted

to high-income-producing apple varieties (e.g., Gala,
Fuji, and Braeburn), then Hanford lands could
produce an income of $2,955,525,000 (assuming
197,035 ac at $15,000/ac).

6,476 ha (16,003 ac) are designated Conservation (Mining and Grazing), including land providing
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for wildlife refuge and Low-Intensity Recreational activities. Approximately 9,002 ha (22,244 ac)
would be designated as Preservation. Generally, the shape and extent of this designation would
include sensitive biological, physical, and cultural features on the landscape (e.g., rare,
threatened or endangered flora/fauna and their habitats, unique geologic hazards and features,
and wetland and riverine environments), and would be intended to protect these resources over
the long term. Agriculture designated within the Franklin County portion of the Site is just outside
of the BoR’s Red Zone.

3.3.5.3.2 The Columbia River Corridor. Land-use designations included in the
Columbia River Corridor under Alternative Three would support conservation of the Columbia
River, and would maintain and support high-quality aquatic and riparian habitats. These land-use
designations within the Columbia River Corridor geographic area are described below.

The Preservation land-use designation follows the boundaries of the locally proposed
Hanford Reach Interim Protection Plan, which is an initial phase of the Hanford Reach Protection
And Management Plan proposed by Benton, Franklin, and Grant counties to protect and manage
the Hanford Reach jointly with Federal, state, and local authorities. The second phase of this
proposal, which has legislation pending before Congress, is to appoint a Commission consisting
of appointees from Federal and state agencies, and local jurisdictions, which would devise and
implement the Hanford Reach Protection and Management Plan. The Preservation designation
would extend upland 400 m (0.25 mi.) from the average high-water line of the river, except in
Franklin and Grant counties, where the boundary would extend further inland to include specific
sensitive features, such as the White Bluffs and several upland wetlands. Permitted uses would
be similar to those within the Conservation land-use designation, except mining would be
prohibited by the permitting process. Although Preservation is not a land-use term used under
county-wide planning ordinances, Conservation is a recognized land-use term. The
Conservation (Mining) land-use designation would include those areas that extend upland of the
Preservation land-use designation. Within the Conservation (Mining) land-use designation,
Mining would be allowed as a conditionally permitted use. Agriculture uses would be prohibited.
The primary purpose would be to protect and manage fish and wildlife.

Areas surrounding the K, N, D, and H Reactor sites would be designated as Low-Intensity
Recreation. This area has minimal biological sensitivity and contains unique natural features
potentially suitable for public enjoyment. The Low-Intensity Recreation designation would begin
400 m (0.25 mi.) upland from the average high-water line of the river except in small isolated
areas such as the former White Bluffs town site, and the existing recreational access corridors to
the Columbia River. Environmental restoration activities would continue in the 100 Areas (i.e.,
100-BC, 100-KE, 100-KW, 100-N, 100-D, 100-DR, 100-H, and 100-F). These uses would be
considered a pre-existing, nonconforming use in the Low-Intensity Recreation land-use
designation.

A hiking and biking recreational trail along the entire river corridor would be proposed from
North Richland to the Vernita Bridge, which would allow public access along the river corridor and
connect important historic and natural resources, such as the former Hanford and White Bluffs
townsites, the Bruggerman Warehouse, and the B Reactor Museum, and would connect the rest
stop and boat launch area located at the Vernita Bridge. This trail would be sited to avoid impact
to, or contact with sensitive biological, cultural, hazardous, and/or natural resource-sensitive
areas. This trail would connect to the river shore trails in Richland at the southern boundary.

3.3.5.3.3 The Central Plateau. The DOE would be expected to continue all Waste

Management and disposal activities in the Central Plateau. As a result, the Central Plateau
geographic area would be designated for Industrial-Exclusive Use.
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3.3.5.3.4 The All Other Areas. The majority of the All Other Areas geographic area
would be designated Conservation (Mining). Within the Conservation land-use designation,
mining would be allowed as a conditionally permitted use. Agricultural uses would be prohibited.
A small area along the southern boundary of the Site near the Yakima River would be designated
High-Intensity Recreation. This area, adjacent to the Benton County Horn Rapids Park, is
currently “master planned” as a regional park. A High-Intensity Recreation land-use designation
would provide commercial use support for the expected increase in recreational and visitor use in
the park area (a central feature of the Tapteal Greenway), which would extend along the lower
Yakima River from Benton City to Columbia Point. The area adjacent to the Vernita rest stop,
east of State Highway 240 (which includes the B Reactor site), would also be designated as
High-Intensity Recreation. The Vernita rest stop, the proposed B Reactor Museum, and the
proposed boat launch are all expected to increase demand for recreational and visitor use of the
Vernita area. The strip designated for the west 135 ha (333 ac) of the Vernita Terrace would be
designated Low-Intensity Recreation, primarily for limited activities such as biking, hiking, fishing,
hunting, boat launching facilities, primitive day camping, and nature viewing, while maintaining the
natural resource values upon which those uses are based.

Areas north of the City of Richland would be designated as Industrial, and Research and
Development. This area would be accessible using the State Highway 240 corridor, State
Highway 10, and existing railroad infrastructure. Existing municipal water and sewer
infrastructure is located nearby within the City of Richland’s UGA boundary. Industrial use also
would be proposed for the area east of the 200 Area (i.e., May Junction), which contains
low-quality biological resources and existing rail and road infrastructure.

3.3.5.3.5 The Fitzner/Eberhardt Arid Lands Ecology Reserve (ALE Reserve). This

area would be designated as Conservation (Mining) due to the existing unique and sensitive
biological, ecological, and cultural resources.
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3.3.6 Alternative Four

3.3.6.1 Planning Goals, Objectives, and Values (Vision). Alternative Four represents the
vision of the Confederated Tribes of the Umatilla Indian Reservation (CTUIR) for the management
of the Hanford Site for the next 50 years (Figure 3-7). The alternative is based on a detailed
knowledge of Site resources and upon experience gained from many years participating in a host
of Hanford Site planning forums.

In the view of the CTUIR, the greatest value provided to the region and the nation by the
Hanford Site is its role as a natural and cultural resource reserve. The CTUIR recognizes,
nevertheless, that there are other services provided by the Hanford Site that are not compatible
with this primary value, and that a rational land-use plan for Hanford must take into account these
other services. Inthe CTUIR’s review of the Hanford Site’s resources, and of the current and
potential services provided or potentially provided by the Site, we have striven to find the most
rationally justifiable balance between these interests.

The result is a land-use plan that protects a significantly greater amount of Hanford
resources than is protected under DOE’s Preferred Alternative. Nevertheless, Alternative Four
provides opportunities for waste management, commercial industry, and recreation that by the
CTUIR’s estimates would meet or exceed actual demand. In the view of the CTUIR (and
consistent with the Final Report of the Hanford Future Site Uses Working Group [FSUWG
1992]), all permanent waste disposal sites at Hanford should be located in the Central Plateau
waste management area. While Alternative Four provides opportunity for R&D activities, the
CTUIR has intentionally provided an area for these activities that may not accommodate all
proposals received over the next 50 years. The CTUIR has limited the size of this area because,
in its view, the value provided by these activities does not justify the consumption of a large
amount of Hanford Site resources. The CTUIR wants to ensure that Hanford lands would only be
available to support the most valuable R&D activities, and that any future R&D activities on the
Site would make efficient use of Hanford Site resources. Finally, Alternative Four provides no
opportunity for agriculture on the Hanford Site. In the view of the CTUIR, agricultural development
at Hanford is not justified. Any value that would be added to the region by allowing agricultural
development at Hanford is grossly outweighed by the value presently provided by the natural and
cultural services of the Site.

3.3.6.2 Assumptions Regarding Future Use

Remediation and Waste Management:

1. Remediation activities on the Hanford Site will continue as planned.

2. The remediation process will generally impose no long-term restrictions on future
land use, with the exception of (a) activities that disturb capped permanent waste
sites, (b) activities that disturb contaminants which remain in place 4.6 m (15 ft) or
more below the ground surface in some areas, and (c) activities that would affect
groundwater contaminant plumes.

3. Plutonium production reactor blocks will remain in the 100 Areas throughout the
planning period and will be considered a pre-existing, nonconforming use.
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Figure 3-7. Alternative Four. .
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All permanent waste disposal activities (e.g., all capped permanent waste sites)
will be located in the Central Plateau.

Geologic material will need to be mined onsite for the construction of caps over
disposal sites.

Local Economic Transition:

1.

The Tri-Cities area will need to develop a stable economic base that is
independent of DOE activities and budgets. Economic considerations will cause
most of that new development to take place within the City of Richland’s UGA.
Available projections indicate that, at the most, only 809 ha (2,000 ac) to 1,619 ha
(4,000 ac) of the Hanford Site will be needed for private commercial development
over the next 50 years.

Much development in the Tri-Cities area has made inefficient use of available
lands, resulting in sprawl. Future land-use regulation should ensure more efficient
use of available lands.

Research and Development Activities:

For practical reasons, DOE will locate the R&D activities needed to assist in Hanford
remediation, restoration, and Waste Management in the following manner by one of these
actions:

1.

2.

3.

4.

From time to time proposals are advanced for R&D activities at Hanford that are unrelated

In sophisticated laboratory facilities within the City of Richland (e.g., EMSL)
In the 300 Area
Within the Central Plateau Waste Management area, or

As field studies with little environmental impact.

to remediation, Waste Management, or the restoration of the Site. Some of these
proposals are rejected as making poor use of Hanford Site resources, but others are
developed on the Site. This trend is likely to continue. The land-use planning process
should ensure that only proposals that provide a clear value and make efficient use of
available Hanford resources are accepted.

Natural and Cultural Resource Values, Management, and Use:

1.

3.

Final HCP EIS

The Hanford Site and the U.S. Department of the Army’s Yakima Training Center
constitute the only large, relatively undisturbed areas of natural shrub-steppe
habitat remaining in Central Washington.

The Hanford Reach will be designated as a Recreational River under the Wild and
Scenic Rivers Act or other analogous legislation. Demand for (and the need to
manage) recreational activity on the Reach and associated Hanford lands will
steadily increase.

A public desire for low-impact recreation (including hunting) on the uplands of the
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Hanford Site already exists and will increase over time.

4. The gathering, processing, distribution, and use of natural resources, and the
cultural and religious laws governing these activities, are at the core of the
traditional culture of the CTUIR and other Hanford-affected Tribes. The survival of
the CTUIR’s culture depends upon the availability of, access to, and traditional use
of native natural resources. As a result, protection of native ecosystems and of
Tribal member access to such resources is a priority for the CTUIR and other
Tribal governments. As areas of the Hanford Site are determined to be clean, and
as administrative mechanisms are put in place, members of the CTUIR and other
Hanford-affected Tribes will make increasing use of the Hanford Site for the
gathering of natural resources. Such activities will include subsistence plant
gathering and hunting, as well as subsistence and commercial fishing.

5. The Hanford Site contains numerous places of religious importance to members
of the CTUIR who practice traditional Indian religions. These places include the
major basalt outcrops, the active dunes area, and other sites. These sites have
been used by members of the CTUIR and other Hanford-affected Tribes from time
immemorial for a wide variety of religious activities. In addition, the Prophet
Smohalla, a founder of the Washat, or Seven Drums, religion, received his
principal visions and teachings at places now located within the boundaries of the
Hanford Site. Many members of the CTUIR are members of the Washat religion.
Protection of these sites, and of Tribal members’ access to these sites, is of great
importance to the CTUIR and its members (as well as to other Hanford-affected
Tribes) and will continue to be an issue of great importance.

6. The area currently occupied by the Hanford Site has been used by American
Indian Tribes for at least the past 13,000 years, and likely much longer than that.
Cultural resources such as cemeteries, village sites, and archaeologic resources
are abundant on the Hanford Site because of the area’s abundance of natural
resources, its central location on transportation routes, and its climate. The
locations of many of these sites are presently unknown. Federal law mandates
the protection of these resources. Moreover, the protection of these resources is
very important to members of the CTUIR and other Hanford-affected Tribes.
Respect for and non-disturbance of these resources is a fundamental religious
value of members of the CTUIR who practice traditional religion. These
management principles will continue to be defended by the CTUIR and other
Hanford-affected Tribes.

3.3.6.3 Application of the Land-Use Designations. Alternative Four land-use designations
include Industrial-Exclusive, Industrial, Research and Development, High-Intensity Recreation,
Low-Intensity Recreation, Conservation (Mining), and Preservation. Low-Intensity Recreation,
while generally not appearing as a separate land use in Alternative Four, would occur in all land-
use designations, as long as protected resources are not placed at risk, and so long as
incompatible development has not already occurred. Specific planning for support of Low-
Intensity Recreation would take place as part of the implementation of the CLUP (see Chapter 6).

3.3.6.3.1 The Wahluke Slope. Alternative Four would manage the entire Wahluke Slope
area as Preservation due to the outstanding value of its natural and cultural resources, which
would be destroyed by more consumptive land uses. These resources include wetlands,
uplands, and the White Bluffs. The White Bluffs are a unique geologic, paleologic, and cultural
feature. The Bluffs, in particular, are highly susceptible to collapse due to activities that increase
groundwater flow. Such collapses have occurred in recent years and their impacts continue.
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Aside from causing the loss of this irreplaceable resource, such collapses bury salmon habitat
under tons of silt and alter the course of the Columbia River. The alteration of the river’'s course
causes new erosion which, in turn, destroys cultural resources on the islands and shore of the
Columbia River, and potentially mobilizes contaminants that are currently stabilized. Managed,
Low-Intensity Recreation (including hunting) and other activities would take place on Preservation
lands.

Preservation is the land-use designation which bears the strongest resemblance to the
land-use alternative chosen by the Hanford Reach of the Columbia River, Comprehensive River
Conservation Study and Environmental Impact Statement, Record of Decision (NPS 1996). That
Department of the Interior NEPA ROD determined that the best use of the Wahluke Slope is as a
NWR. The DOE concurred that the Wahluke Slope should be a NWR. The CTUIR supported
that decision, as did other Tribes, governments, and stakeholder groups.

Moreover, as the No-Action Alternative indicates, the Saddle Mountain NWR, which is
managed by the USFWS, is currently managed in a manner that is most analogous to
Preservation. Likewise, the Wahluke Wildlife Recreation Area is managed in the same manner.
In both of these areas, as well as under the Hanford Reach ROD (DOI 1996), grazing is only
allowed as a tool to improve wildlife habitat. Grazing solely for commercial production is not
allowed anywhere on the Site.

In practice, none of the Saddle Mountain NWR has been grazed for many years.
Likewise, the portion of the Wahluke Wildlife Recreation Area south of State Highway 24 is not
grazed. Only the portion of the Wahluke State Wildlife Recreation Area north of State Highway 24
has been grazed in order to control cheatgrass. The WDFW lease allowing grazing on the |
Wahluke State Wildlife Recreation Area was allowed to expire on December 31, 1998 but, under |
SEPA regulations for up to 10 years after the expiration of the lease, the WDFW can reinstate the |
grazing lease without public review. Under this Preservation designation, grazing would be |
barred entirely. This would result in no changes to the current management of 26,000 ha (64,247
ac) or 73 percent of the Wahluke Slope. In the area north of State Highway 24, alternative
methods for controlling cheatgrass would be adopted.

3.3.6.3.2 The Columbia River Corridor. Alternative Four would designate almost the
entire Columbia River Corridor as Preservation due to its outstanding natural and cultural
resources. The Columbia River Corridor contains a wealth of aquatic and terrestrial natural
resources, including salmon, sturgeon, mule deer, bald eagles, and many others. The Columbia
River Corridor is also an area where cultural resources such as cemeteries and archaeologic
resources are highly concentrated.

The 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 planning documents such as the
“Record of Decision: Decommissioning of Eight Surplus Production Reactors at the Hanford
Site, Richland, Washington, Environmental Impact Statement” (58 FR 48509, dated
September 16, 1993), 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 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. Although
the Surplus Reactor NEPA ROD 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 or a new
Tri-Party Agreement milestone is negotiated. As a result, the reactor buildings will remain in the
Columbia River Corridor throughout the 50-year planning period addressed by the Final HCP EIS. |
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The Preservation designation would allow managed recreation within the Corridor. This
activity would include the continued operation of the White Bluffs boat launch, managed as Low-
Intensity Recreation, on the east side of the river. Other infrastructure to support Low-Intensity
Recreation would be identified during implementation of the CLUP.

Alternative Four provides for a High-Intensity Recreation public boat launch located near
the Vernita Bridge on the south side of the river. Alternative Four provides another High-Intensity
Recreation boat launch, located at the White Bluffs boat launch on the west side of the river. The
White Bluffs boat launch would support Tribal treaty-reserved fishing activity throughout the
Reach, and would contain appropriate support facilities for that purpose.

Alternative Four does not provide for the creation of a High-Intensity Recreation tourist
facility at the B Reactor. The CTUIR prefers to remove all vestiges of nuclear weapons
production from the Hanford Reach.

3.3.6.3.3 The Central Plateau. Consistent with the findings of the Final Report of the
Future Site Uses Working Group (FSUWG 1992), subsequent planning documents, and the
general consensus of governments and stakeholders, the Central Plateau would be used for
waste management activities, designated in this EIS as Industrial-Exclusive. All permanent
waste disposal at the Hanford Site would take place within the Central Plateau. Likewise, R&D
activities associated with waste management would take place within this geographic area. Land
use within this area would have to be carefully planned during implementation of the CLUP to
ensure that DOE would not run short of area for waste management activities. Since the Central
Plateau currently contains natural resources of high value, developments that impact these
resources would be mitigated using the BRMaP.

3.3.6.3.4 The All Other Areas. The All Other Areas geographic area contains a variety
of natural and cultural environments, including large stands of mature sagebrush-steppe, basalt
outcrops, an active dune complex, stabilized dunes, a wide variety of archaeologic resources,
American Indian cemeteries, former agricultural lands, the remains of former DOE facilities, and
the remains of two former small towns. Because of the diversity of the All Other Areas,
Alternative Four applies a variety of land-use designations to this area. While Low-Intensity
Recreation generally does not appear as a separate land use in this geographic area, it is
anticipated that during the implementation of the CLUP (Chapter 6), opportunities for compatible
Low-Intensity Recreation would be established throughout much of the All Other Areas
geographic region.

Alternative Four recognizes that the area within 3.2 km (2 mi) of the Columbia River (an
area much larger than the 400 m [0.25 mi.] area protected by proposed legislation for the Hanford
Reach, or considered to be part of the Columbia River Corridor) contains a disproportionately
high share of the archaeologic resources and cemeteries on the Hanford Site. This area also
has high natural resource value as a wildlife corridor. In recognition of these facts and the
importance of protecting these resources, Alternative Four designates this expanded corridor
area as Preservation.

Alternative Four also recognizes that the area north of Gable Butte and Gable Mountain
(but outside of the expanded corridor area), contains large blocks of mature, relatively
undisturbed sagebrush-steppe habitat. Alternative Four places these areas under the
Preservation designation because of the increasing rarity of such resources in Central
Washington, the need to avoid fragmentation, and the value of these areas as wildlife corridors.
Alternative Four differs from Alternative One by including areas of lower quality habitat within this
Preservation area. Alternative Four does this in the interest of avoiding fragmentation. Under
Alternative Four, these lower quality areas would be prime sites for the location of restoration
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projects initiated under BRMaP as mitigation for development in other parts of the Hanford Site.
Likewise, such areas would be appropriate for natural resource restoration initiated under the
natural resource damage restoration provisions of CERCLA. The area north of the ALE Reserve
and south of Umtanum Ridge (also known as McGee Ranch) would be designated Preservation
because of its value as a wildlife corridor and in the interest of avoiding fragmentation. This area
would also be a suitable location for habitat impact mitigation activities.

Alternative Four recognizes that the basalt outcrops beginning with Gable Mountain in the
east and moving west through Gable Butte and Umtanum Ridge have been of great religious and
cultural importance to members of the CTUIR, members of other Hanford-affected Tribes, and
their ancestors for many millennia. These sites continue to be of great religious importance to
many members of the CTUIR and other Hanford-affected Tribes. In addition to religious
importance, these sites are of great cultural and archaeologic value to members of the CTUIR in
general. These outcrops also have distinct habitat value, such as providing raptor perching area
and talus slope habitat. In recognition of the irreplaceable cultural value of these resources and
their biological importance, Alternative Four designates these areas as Preservation.

An important part of cultural and religious use of a basalt outcrop such as Gable Mountain
is the view such areas provide of the surrounding landscape. When this landscape is damaged
by development -- especially when that development occurs relatively near the viewpoint -- the
cultural use of the Site is seriously injured. The CTUIR members’ use of Gable Mountain and
Gable Butte has already been significantly injured by the development of the Central Plateau. To
prevent further injuries to the central basalt outcrops’ viewshed, Alternative Four designates the
area north of the Central Plateau and south of the outcrops, as well as the area east of the
Central Plateau (also known as May Junction), as Preservation. Designation of the May Junction
area as Preservation is especially critical, due to its close proximity to Gable Mountain (see
Chapter 4, Figure 4-33). The designation as Preservation of other portions of the All Other Areas
geographic region, mentioned above, also supports the protection of the central basalt outcrops’
viewsheds.

Existing structures on Gable Mountain itself also injure CTUIR members’ cultural and
religious use of the mountain. Under Alternative Four, structures not currently in use would be
removed. During implementation (Chapter 6), further steps would be taken to facilitate the
relocation of pre-existing, nonconforming structures to more appropriate locations.

Alternative Four recognizes that the area of active dunes, located north of Energy
Northwest (formerly known as WPPSYS), is similar to the basalt outcrops in being an area of great
religious and cultural significance as well as being an area of distinct habitat value. Alternative
Four would treat these dunes in a similar manner to the basalt outcrops, designating the dune
area as Preservation.

This alternative anticipates that work in the Central Plateau Industrial-Exclusive waste
management area may require the consumption of large quantities of sand, gravel, and basalt for
capping material. Economic considerations would likely require that these materials come from
areas near the Central Plateau. While making it clear that the basalt outcrops and the active
dunes area are fundamentally inappropriate for such consumptive uses, Alternative Four does
anticipate the need to make such materials available. As a result, Alternative Four designates a
large area near the Central Plateau and between the Plateau and the southeastern border of the
Hanford Site as Conservation (Mining). This area contains a variety of soil and rock types
allowing DOE several options for locating quarries which would meet anticipated waste
management specifications and quantities.
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While the Conservation (Mining) designation provides DOE with the means to satisfy its
need for geologic materials, the designation also reflects the high quality of the habitat in this
area. Portions of this area contain some of the largest and highest quality mature sagebrush
communities on the Hanford Site. Were it not for the need to supply DOE with geologic material,
much of this area would most appropriately be designated Preservation. As a result, DOE would
need to make prudent choices regarding the removal of needed material, so as to minimize
impacts to this generally high-quality habitat. Such decisions would be made during
implementation of the CLUP (Chapter 6). Likewise, the provisions of BRMaP would provide
incentive for DOE to minimize these impacts, while also providing the assurance that such
impacts would be appropriately mitigated. If these geologic materials are not needed to support
the Waste Management and cleanup mission, the land-use designation for this area should revert
to Preservation.

The southern portion of the area, which Alternative Four designates Conservation
(Mining), contains the existing LIGO facility. Alternative Four treats LIGO as a pre-existing,
nonconforming use. The LIGO facility would continue to operate throughout its life span, but its
use could not be altered to increase its nonconformity, and similar R&D facilities could not be
located in this area. This area also contains the square mile of land owned by the State of
Washington, but not currently developed. The State of Washington’s reason for purchasing this
land was to build a hazardous waste treatment, storage and disposal facility on this site (State of
Washington 1980). In the view of the CTUIR, such a facility would be a poorly reasoned use of
the land. Because this square mile of land is not owned by DOE, this EIS apparently cannot
determine the land use on this land. It appears that such a determination can only be made by
Benton County. The CTUIR urges Benton County and the State of Washington to agree to a
land-use designation for this square mile which is consistent with the designation for the
surrounding land adopted in the ROD for this Final HCP EIS.

Alternative Four designates the portion of the All Other Areas geographic area that is
south and east of the Wye Barricade (between State Highway 10 and the Hanford Site rail line) as
Research and Development and Industrial in roughly equal amounts. Alternative Four provides
4,388 ha (10,843 ac) for Research and Development. The primary purpose of this land would be
to meet any future DOE need for additional research facilities to support the remediation, Waste
Management, and restoration mission. Nevertheless, Alternative Four recognizes that from time
to time, proposals will be made for the development of R&D facilities on the Hanford Site that are
unrelated to the cleanup mission. Alternative Four provides adequate land for the development of
facilities that make efficient use of available resources, while screening out facilities that are
highly consumptive of Hanford resources. Such facilities could also be located on available land
within the Industrial designation.

While current studies (e.g., the City of Richland’s Comprehensive Plan [CoR 1997] and
the Draft Benton County Comprehensive Plan [BCPD 1997]) indicate there will be little or no
demand for industrial sites in this area in the next 20 years, Alternative Four recognizes that when
private commercial industrial development begins onsite, it would most likely occur in the area
immediately north of the City of Richland. Length of commute, distance required for the
extension of utilities, and similar factors would encourage private commercial development to
take place in this area. While the demand for such land is at this point highly speculative,
Alternative Four recognizes that the CLUP adopts a 50-year planning horizon, and that such
development may occur within that time frame. As a result, Alternative Four provides 6,882 ha
(17,006 ac) for Industrial development. Planning concerning the provision of infrastructure to
support industrial development in this area, planning determining the sequence of development in
this area, and planning aimed at discouraging sprawl would all occur during implementation of the
CLUP (see Chapter 6).
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Finally, Alternative Four designates a 3.2 km (2 mi) corridor along the Yakima River as
Preservation for the same reasons a similar corridor along the Columbia River was designated
Preservation (i.e., the density of archaeologic sites combined with the area’s value as a wildlife
corridor).

3.3.6.3.5 The Fitzner/Eberhardt Arid Lands Ecology Reserve (ALE Reserve). The
same cultural and religious values that pertain to the central basalt outcrops apply with equal
force to Rattlesnake Ridge, the dominant feature of the ALE Reserve. The ALE Reserve is
currently managed by the USFWS. In recognition of the ALE Reserve’s outstanding natural and
cultural resource value, the ALE Reserve geographic area has been managed for the past
30 years in a manner that is consistent with the Preservation designation. Alternative Four would
continue that mode of management, designating this area Preservation. The sole exception is an
area of the ALE Reserve bordering State Highway 240 near the 200 West Area that would be
designated Conservation (Mining). This area contains large near-surface basalt and soil sources
which would provide an adequate and economic source for Central Plateau waste management
needs. Since no siting decision has been made, it is not certain that this area would be used as
a quarry site. If the site is not used as a source for waste site capping material, the land-use
designation should revert to Preservation. This analysis would occur during implementation of
the CLUP (see Chapter 6).

The ALE Reserve geographic area contains buildings and structures that are currently not
in use. Structures that are nonconforming and which are not in use at the time the CLUP is
finalized cannot be used in a nonconforming manner after the adoption of the CLUP in the ROD
for this EIS (see Chapter 6). Under Alternative Four, structures not currently in use would be
removed. During implementation, further steps would be taken to facilitate the relocation of pre-
existing, nonconforming structures to more appropriate locations.
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3.4 Summary of Potential Environmental Impacts

The CEQ NEPA implementing procedures (40 CFR 1500-1508) require a comparative
summary of potential environmental impacts and mitigation measures be presented in the
alternatives chapter. Table 3-3 contains a summary of land-use designation areas by alternative.
For ease in understanding, the table is repeated in hectares, acres, square miles, and
percentages. Table 3-4 contains a summary of potential cumulative impacts from the land-use
alternatives by impacted resource. Detailed analyses of potential environmental impacts for each
of the land-use alternatives are given in Chapter 5 of this document.

3.4.1 Comparison of Affected Areas by Alternative

Table 3-3 is a comparative summary of the amount of acreage under each alternative that
would be potentially subject to impacts from development. In addition to the 148,080 ha (572 mi?)
of land surface areas, this EIS affects 3,642.3 ha (14.1 mi®) of surface water, almost all of which
is the Columbia River (i.e., a navigable river) where access cannot be controlled. Because
access cannot be controlled on the Columbia River, it has no land-use designation. For this EIS,
the 1,517 km? (586 mi®) area within the boundary of the Hanford Site includes both the land area
and the river area.

3.4.2 Comparison of Affected Environmental Resources and Other NEPA Values

The effects of choosing a land-use alternative are discussed for the following subject
areas: (1) geologic resources, (2) water resources, (3) biological resources, (4) cultural
resources, (5) aesthetic resources, (6) socioeconomic resources, (7) environmental justice, and
(8) human health. Many of the potentially significant adverse impacts would occur as a result of
disturbances of relatively pristine natural areas on the Hanford Site.

Natural plant and wildlife communities have flourished, sensitive species have been
preserved, and archaeological and cultural resources have been protected because historically
large areas of the Hanford Site have been used solely for security buffers. Each alternative uses
an unique balance of impact avoidance (i.e., committing the land to preservation or conservation)
versus impact mitigation. This balance is based on the planning goals, objectives, and values
(i.e., vision) of each alternative. For example, Alternative Two relies almost exclusively on
avoidance by designating 95 percent of the Hanford Site as Preservation. Therefore, among the
alternatives, Alternative Two provides the highest level of resource protection. But this resource
protection is at the sacrifice of multiple-use goals where the Hanford Site’s natural and
infrastructure resources could be used for economic development. Mitigation of disturbance
effects through the use of policies and implementing procedures as an augmentation to the
alternative map, is an alternate means of resource protection exemplified best by Alternative
Three. Mitigation is the form of resource protection employed by more development-oriented or
multiple-use oriented alternatives. Successful mitigation depends on the adopted CLUP map
working in concert with the CLUP policies and implementing procedures to protect unique,
cultural, or sensitive resources through avoidance of impacts after site-specific considerations or
mitigation of the impacts by prescribed mitigation procedures. The Implementing Procedures
(e.g., project review, resource management plans (RMPs), AMPs, and NEPA or SEPA reviews)
provide mitigation guidelines where avoidance is less desirable than project implementation with
mitigation.

The alternatives vary in their reliance on avoidance or mitigation as the principal means of
protection. Because it has no land-use designations, policies, or implementing procedures
based on a CLUP, the No-Action Alternative relies almost exclusively on mitigation through NEPA.
All the other alternatives fall between Alternative Two and the No-Action Alternative with respect to
the balance used between impact avoidance and mitigation.
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The DOE intends to prepare a Mitigation Action Plan after the ROD for this EIS is issued
which would address mitigation commitments made in the ROD. In general, these mitigation
commitments can be expected to include updating the existing resource management plans
such as the CRMP, BRMaP, and Hanford Bald Eagle Management Plan; and committing to a
schedule to develop additional resource management plans (e.g., Minerals Resources
Management Plan) under the procedures outlined in Chapter 6. The resource impact analyses in
Chapter 5 of this Final HCP EIS include ranges of potential mitigation measures for each land- |
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Table 3-3. Comparisons of Affected Areas by Alternative. (4 pages) |
No- Preferred
Action? Alt. Alt. 1 Alt. 2 Alt. 3 Alt. 4
Areas in Hectares

Agriculture 0 0 0 0 23,951 0 |
(0)° |
Conservation (Mining and 0 0 0 0 6,476 0 |
Grazing) (43,857)° |
Conservation (Mining) 0 44,183 15,921 0 72,685 19,341 |
(1,005)° |
Industrial 22,534 15,335 2,542 1,830 17,860 6,882 |
(15,378)° |

Industrial-Exclusive 5,064 5,064 4,593 4,593 5,064 5,064
Preservation 46,366 78,127 | 124,517 | 140,767 9,002 112,321 |
(77,449)° |
High-Intensity Recreation 0 125 64 191 1,768 77 |
(82)° |

Low-Intensity Recreation 1 334 29 0 3,097 7

Research and Development 0 4,912 414 699 8,177 4,388

Open Space Reserved 74,115 0 0 0 0 0

TOTAL®| 148,080 148,080 | 148,080 | 148,080 148,080 148,080

b Areas in Revised Draft EIS.

The No-Action Alternative does not have land-use designations. It has areas administered similar to
land-use designations (see Figure 3-2).

c In addition to the 148,080 ha (572 mi®) of land surface areas, this EIS affects 3,642.3 ha (14.1 mi?) of

surface water, almost all of which is the Columbia River.
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Table 3-3. Comparisons of Affected Areas by Alternative. (4 pages)
No- Preferred
Action? Alt. Alt. 1 Alt. 2 Alt. 3 Alt. 4
Areas in Acres
Agriculture 0 0 0 0 59,184 0
(0)°
Conservation (Mining and 0 0 0 0 16,003 0
Grazing) (108,371)°
Conservation (Mining) 0 109,179 39,342 0 179,609 47,793
(2,483)°
Industrial 55,684 37,894 6,281 4,522 44,133 17,006
(38,000)°
Industrial-Exclusive 12,513 12,323 11,350 11,350 12,513 12,513
Preservation 114,573 193,056 | 307,688 | 347,843 22,244 277,551
(191,381)"
High-Intensity Recreation 0 309 158 472 4,369 190
(203)°
Low-Intensity Recreation 2 825 72 0 7,653 17
Research and Development 0 12,138 1,023 1,727 20,206 10,843
Open Space Reserved 183,142 0 0 0 0 0
TOTAL®| 365,914 365,914 | 365,914 | 365,914 365,914 365,914

b Areas in Revised Draft EIS.

¢ In addition to the 148,080 ha (572 mi®) of land surface areas, this EIS affects 3642.3 ha

(14.1 mi®) of surface water, almost all of which is the Columbia River.
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Table 3-3. Comparisons of Affected Areas by Alternative. (4 pages)
No- Preferred
Action? Alt. Alt. 1 Alt. 2 Alt. 3 Alt. 4
Areas in Square Miles
Agriculture 0 0 0 0 92 0
(0)°
Conservation (Mining and 0 0 0 0 25 0
Grazing) (169)°
Conservation (Mining) 0 171 61 0 281 75
(4)°
Industrial 87 59 10 7 69 27
(59)°
Industrial-Exclusive 20 20 18 18 20 20
Preservation 179 302 481 544 35 434
(299)°
High-Intensity Recreation 0 0 0 1 7 0
Low-Intensity Recreation 0 1 0 0 12 0
Research and Development 0 19 2 3 32 17
Open Space Reserved 286 0 0 0 0 0
TOTAL® 572 572 572 572 572 572

b Areas in Revised Draft EIS.

¢ In addition to the 148,080 ha (572 mi®) of land surface areas, this EIS affects 3642.3 ha

(14.1 mi®) of surface water, almost all of which is the Columbia River.
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Table 3-3. Comparisons of Affected Areas by Alternative.

(4 pages)

No- Preferred
Action? Alt. Alt. 1 Alt. 2 Alt. 3 Alt. 4
Percentage of Area
Agriculture 0.00% 0.00% 0.00% 0.00% 16.17% 0.00%
(0.00%)"°
Conservation (Mining and 0.00% 0.00% 0.00% 0.00% 4.37% 0.00%
Grazing) (29.62%)°
Conservation (Mining) 0.00% 29.84% 10.75% 0.00% 49.08% 13.06%
(0.68%)"°
Industrial 15.22% 10.36% 1.72% 1.41% 12.06% 4.65%
(10.38%)"
Industrial-Exclusive 3.42% 3.42% 3.10% 3.10% 3.42% 3.42%
Preservation 31.31% 52.76% 84.09% | 94.89% 6.08% 75.85%
(52.30%)"
High-Intensity Recreation 0.00% 0.08% 0.04% 0.13% 1.19% 0.05%
(0.06%)°
Low-Intensity Recreation 0.00% 0.23% 0.02% 0.00% 2.09% 0.00%
Research and Development 0.00% 3.32% 0.28% 0.47% 5.52% 2.96%
Open Space Reserved 50.05% 0.00% 0.00% 0.00% 0.00% 0.00%
TOTAL | 100.00% 100.00 100.00 100.00 100.00 100.00
a The No-Action Alternative does not have land-use designations. It has areas administered similar to
land-use designations (see Figure 3-2).
b Areas in Revised Draft EIS.
¢ In addition to the 148,080 ha (572 mi®) of land surface areas, this EIS affects 3642.3 ha
(14.1 mi®) of surface water, almost all of which is the Columbia River.
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Table 3-4. Summary of Potential Impacts to Hanford Site Resources. (8 pages)

Resource

Preferred
Alternative

Alternative One

Alternative Two

Alternative Three

Alternative Four

No-Action Alternative

GEOLOGIC RESOURCES

Features

Unique geologic
features such as
Gable Mountain, Gable|
Butte, the White

Bluffs; and active

sand dunes would be
protected.

Same as the Preferred
Alternative.

Same as the Preferred
Alternative. Stabilized
sand dunes would also
be protected.

Unique geologic
features could be
developed to obtain
materials for
remediation and
economic
development.

Same as the Preferred
Alternative except
stabilized sand dunes
would also be protected.

Unique geologic features
could be developed.

Missoula Flood
Deposits

Missoula Flood
features would be
protected by Plan
Policies and
Procedures.

Missoula Flood features
would be protected by
Plan Policies and
Procedures.

Missoula Flood features
would be protected by
Plan Policies and
Procedures.

Missoula Flood
features would be
protected by Plan
Policies and
Procedures.

Missoula Flood features
would be protected.

Same as Preferred
Alternative because of
their cultural significance.

Geologic Materials

Viable sources of
geologic materials for
governmental
purposes could be
developed.

Geologic materials could
be developed only from
existing quarries and to
support remediation.

Geologic resources to
support remediation
would need to be
obtained from offsite
sources.

Same types of
impacts as the
Preferred Alternative,
but applied to 66%
more surface area.

Geologic materials could
be developed only to
support remediation.

Commercial development
of geologic resources
would not be restricted.

Natural Gas

Existing natural gas
claims on the ALE
Reserve could be
developed, but the
Preservation
designation
surrounding those
claims would preclude
construction of an
access road.

Same as Preferred
Alternative.

Same as Preferred
Alternative.

Existing natural gas
claims could be
developed and an
access road could be
constructed under the
Conservation (Mining)
designation.

Same as Preferred
Alternative.

Existing natural gas claims
could be developed and
an access road could be
constructed.

Soils

Soil compaction and
erosion could occur
around quarry sites.

Soil compaction and
erosion could occur
around quarry sites.

The potential for soil
erosion and compaction
would be minimized by
maintaining existing
vegetative cover and
precluding
development.

Soil compaction and
erosion could occur
around quarry sites.
Cultivated agriculture
would increase soil
erosion through
removal of existing
cover and tillage.

The potential for soil
erosion and compaction
would be minimized.
Some soil erosion and
compaction could occur
as a result of mining in
support of remediation.

Mining, grazing, and
cultivated agriculture
could increase soil
compaction or erosion.
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Table 3-4. Summary of Potential Impacts to Hanford Site Resources. (8 pages)
Resource Aljltrsrr?;ie\?e Alternative One Alternative Two Alternative Three Alternative Four No-Action Alternative

WATER RESOURCE

S

Surface Water

Runoff from mining
operations located
close to the Columbia
River could lead to
water quality
degradation.

Mining restricted to
upland areas would
have little impact on
water quality.

Mining, grazing, and
agriculture would not
be allowed; therefore,
there would be no
impacts to surface
water.

Mining prohibited
within 1/4 mile of the
Columbia River, would
have little impact on
water quality.

Same as Alternative One.

Same as the Preferred
Alternative.

Grazing would not be
allowed, so no
impacts would result
from this activity.

Grazing would not be
allowed, so no impacts
would result from this
activity.

Experimental
aquaculture could
increase the nutrient
load in the Columbia
River.

Grazing permitted in
irrigation flow returns
on the Wahluke Slope,
potentially leading to
increased siltation.

Grazing would not be
allowed, so no impacts
would result from this
activity.

Same as the Preferred
Alternative.

Increased recreational
access to the
Columbia River could
increase shoreline
erosion from boating
wake and could
generate additional
pollution, such as oil,
gas, and engine
exhaust.

Similar to the Preferred
Alternative, but fewer
access points would be
provided and use of the
river might not increase
as much.

Recreational access to
the Columbia River
would not be
increased.

Same types of
impacts as the
Preferred Alternative,
but applied to 66%
more surface area.

Similar to the Preferred
Alternative.

Same as Alternative Two.

Groundwater

Mining operations
could require
groundwater
withdrawal for
material washing and
dust control. Surface
water could also
collect in quarry sites
increasing
groundwater
recharge locally.

Similar to the Preferred
Alternative.

Mining operations
would not be allowed.

Same types of
impacts as the
Preferred Alternative,
but applied to 66%
more surface area.

Same as the Preferred
Alternative.

Same as the Preferred
Alternative.

Groundwater
withdrawal for
industrial uses could
alter flow patterns.
Discharges to the soil
column could mobilize
contaminants in the
vadose zone and
accidental releases
could contaminate
groundwater.

New impacts to
groundwater from
industrial development
would be minimal.

New impacts to
groundwater from
industrial development
would be minimal.

Same as the Preferred
Alternative.
Agricultural chemicals
could impact Wahluke
groundwater and
recharge from
Wahluke irrigation
could alter flow
patterns and lead to
slumping in the White
Bluffs.

Same as the Preferred
Alternative.

Same potential impacts as
the Preferred Alternative,
but new impacts could be
distributed across the
Hanford Site.

Potential impacts from
Agriculture similar to
Alternative Three.
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Table 3-4. Summary of Potential Impacts to Hanford Site Resources. (8 pages)
Resource Aljltrsrr?;ie\?e Alternative One Alternative Two Alternative Three Alternative Four No-Action Alternative

BIOLOGICAL RESOURCES

Federal Endangered
Species

Increased protection
of the river from
development would
ensure salmon and
steelhead spawning
areas are protected.
Increased recreational
access to the
Columbia River could
adversely affect
salmonid spawning
areas and the
proposed Tribal
Village and White
Bluffs boat launch
could impact the Bald
Eagle nesting
attempts.

Protects all species from
development and
restricts access to the
Columbia River. Does

not assume consumptive

use of species through
treaty-reserved rights. Is
the Environmentally
Preferable Alternative.

Protects all species
from development and
restricts access to the
Columbia River. Allows
consumptive use of
species through treaty-
reserved rights.

Increased threat to
habitat from Wahluke
Slope development.
Increased protection
of the river from
development would
help protect salmon
and steelhead
spawning areas.
Increased recreational
access to the
Columbia River could
adversely affect
salmonid spawning
areas. Proposed High
Intensity Recreation
Area and White Bluffs
boat launch could
impact the Bald Eagle
nesting attempts.

Protects all species from
development and restricts
access to the Columbia
River. Allows
consumptive use of
species through treaty-
reserved rights.

Between Preferred
Alternative and Alternative
One.

Vegetation

Surface clearing
would eliminate
vegetation and wildlife
habitat in areas
designated for
development.

Much lower than the
Preferred Alternative.

Much lower than the
Preferred Alternative.

Greater impacts than
the Preferred
Alternative. Clearing
of vegetation for
cultivated agriculture.

Less than the Preferred
Alternative.

Greater than the Preferred
Alternative.

Habitat

Utility corridors and
access roads could
fragment habitat
within areas
designated for
industrial
development.
Generally protected
by Plan’s Policies that
designate
development in habitat
that is of lower
biological value.

Lower than under the
Preferred Alternative.

Potential impacts
restricted to urban
growth area.

Same as the Preferred
Alternative, but larger
areas designated for
development, so
potential greater need
for new

infrastructure.

Less than the Preferred
Alternative.

Greater than Preferred
Alternative.

Grazing

Grazing would not be
allowed under this
alternative.

Commercial grazing is
not allowed under this
alternative.

Commercial grazing
would not be allowed
under this alternative.

Grazing is a permitted
interim use for other
than Preservation or
Conservation uses
under this alternative’s
Policies.

Grazing is not allowed
under this alternative.

Grazing impacts restricted
to the Wahluke Slope
north of State Highway
24,




SaAljeula)|Y pue uonoy pasodold

09-€

SI13 dOH [euld

[2]6 >N

10
11

Table 3-4. Summary of Potential Impacts to Hanford Site Resources. (8 pages)
Resource Preferrgad Alternative One Alternative Two Alternative Three Alternative Four No-Action Alternative
Alternative

Aguatic Resources

Increased recreational
access to the
Columbia River could
adversely affect
salmonid spawning
areas, aquatic plant
communities, and
other resources
associated with the
river.

Lower than the
Preferred Alternative.

No increase in
recreational access
under this alternative,
SO no new impacts.

Same impact as the
Preferred Alternative.

Similar, but potentially
lower, impacts than the
Preferred Alternative.

Less than the Preferred
Alternative because no
new boat ramps.

Wildlife Migration
Corridor

The integrity of the
wildlife migration
corridor associated
with McGee Ranch
would be maintained.

Same as the Preferred
Alternative.

Same as the Preferred
Alternative.

McGee Ranch
available for
development.

Same as the Preferred
Alternative.

McGee Ranch available
for development.

Preservation of [ Preservation Preservation designation | Preservation Preservation Preservation designation |The No-Action Alternative
BRMaP Level Il and |designation would would protect 92% of designation would designation would would protect 85% of does not specifically
Level IV Resources |protect 66% of BRMaP|BRMaP Level Il and 85%) protect 96% of BRMaP |protect 5% of BRMaP |BRMaP Level lll and 85% |designate land for
Level lll, and 85% of |of BRMaP Level IV Level Il and 85% of Level lll and 13% of  |of BRMaP Level IV Preservation.
BRMaP Level IV resources. BRMaP Level IV BRMaP Level IV resources.
resources. resources. resources.
CULTURAL RESOURCES

Religious Sites

Cultural resources

and religious sites
associated with basalt
outcrops such as
Gable Butte and Gable
Mountain would be
protected.

Same as the Preferred
Alternative.

Same as the Preferred
Alternative.

Cultural resources

and religious sites
associated with basalt
outcrops such as
Gable Butte and Gable
Mountain would be
protected by Plan
Policies and
Procedures.

Same as the Preferred
Alternative.

Cultural resources and
religious sites associated
with basalt outcrops such
as Gable Butte and Gable
Mountain would be
protected by CRMP Plan
Policies and Procedures.

Viewsheds

Mining and industrial
development could
occur within
viewsheds from high
promontories.

Area that could be
developed within
viewsheds is smaller
than for the Preferred
Alternative.

Viewsheds would be
protected. Impacts
would be less than for
the Preferred
Alternative.

Development could
occur within
viewsheds to a
greater extent than for
the Preferred
Alternative.

Same as Alternative Two.
Less than the Preferred
Alternative.

Development not
precluded at any location.
Greater than for the
Preferred Alternative.

Natural Resource
Gathering Areas

Damage to natural
resource gathering
areas from
development and
increased recreational
use of the Columbia
River.

Less than the Preferred
Alternative.

Impacts to natural
resource gathering
areas would be
minimal.

Damage to natural
resource gathering
areas from
development,
increased recreational
use of the Columbia
River, and grazing.

Less than the Preferred
Alternative.

Greater than the Preferred
Alternative.
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Table 3-4. Summary of Potential Impacts to Hanford Site Resources. (8 pages)

Resource

Preferred
Alternative

Alternative One

Alternative Two

Alternative Three

Alternative Four

No-Action Alternative

Cultural Sites

Damage to cultural
sites from
development.
Increased access to
the Columbia River
could result in damage
from artifact
collection, vandalism,
and erosion.

Less than the Preferred
Alternative.

Commercial grazing
would not be allowed
and impacts to cultural
sites from development
would be minimal.
Access to the Columbia
River would not be
increased.

Impacts to the
Wabhluke Slope and
White Bluffs only.
Damage to cultural
sites on the Wahluke
Slope from agriculture
(including grazing),
and could lead to loss
of the White Bluffs.

Less than the Preferred
Alternative. No grazing
would be allowed.

Greater than the Preferred
Alternative.

Salmonid Spawning
Sites

No impact to salmonid
spawning sites.

No impact to salmonid
spawning sites.

No impact to salmonid
spawning sites.

Increased sediment
loading from White
Bluffs irrigation
sloughing, and grazing
could damage
salmonid spawning
sites.

Same as Alternative Two.

Between Alternative
Three and Preferred
Alternative.

AESTHETIC RESOURCES

Viewsheds

Viewing locations
associated with Gable
Butte and Gable
Mountain would be
protected. Locations
associated with the
Columbia River would
be disrupted.
Viewsheds could be
disrupted.

Same as the Preferred
Alternative.

Minimal impacts; less
than the Preferred
Alternative.

Viewing locations
associated with basalt
outcrops could be
adversely impacted,
but locations along the
river would be
protected.

Viewsheds could be
disrupted.

Viewing locations would
be protected. Minimal
impacts to viewsheds.
Less than the Preferred
Alternative.

Viewing locations and
viewsheds could be
adversely impacted.
Greater than the Preferred
Alternative.

Ambient Visibility

Visibility could be
impacted by releases
of fugitive dust from
construction sites and
pollutants from new
industrial sources.

Similar to, but less than,
the Preferred
Alternative.

Minimal impacts; less
than the Preferred
Alternative.

Greater than the
Preferred Alternative.

Less than the Preferred
Alternative.

Greater than the Preferred

Alternative.

Ambient Noise

Blasting, industrial
sites, and increased
use of motorized
water craft could
increase noise levels,
disrupt wildlife, and
detract from
recreational
experiences.

Less than the Preferred
Alternative.

Minimal impacts; less
than the Preferred
Alternative.

Greater than the
Preferred Alternative.

Less than the Preferred
Alternative.

Same as the Preferred
Alternative.
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Table 3-4. Summary of Potential Impacts to Hanford Site Resources. (8 pages)

Resource

Preferred
Alternative

Alternative One

Alternative Two

Alternative Three

Alternative Four

No-Action Alternative

SOCIOECONOMICS
AND INDUSTRIAL

15,335 ha available
for industrial

2,542 ha available for
industrial development,

1,830 ha available for
industrial development,

17,860 ha available
for industrial

6,882 ha available for
industrial development,

Facility planning and siting
conducted on a project-

DEVELOPMENT development, which  |which would meet the but much of the land is |development, which meeting the estimated by-project basis as guided
would meet the need [forecasted need and already developed. would meet the need [future need and providing |by the 1996 Hanford
forecasted by the provide 1,615 ha for Would not provide forecasted by the land for future DOE Strategic Plan. At least
Benton County possible future DOE sufficient vacant land Benton County missions. This land could |22,534 ha available to
Planning Department |missions. This land to meet Benton Planning Department |support employment of support future Industrial or
and provide ample could support County’s estimated and provide ample 100 to 1,000. Research and
area to support employment of 100 to future needs or provide |area to support Development DOE
possible future DOE  |1,000. for possible future DOE |possible future DOE missions
missions. This amount] missions. Employment |missions. This amount|
of land would support limited to less than 100. |of land would support
employment of 1,000 employment of 1,000
or more. or more.

RESEARCH AND 4,912 ha designated |414 ha designated for Research and Greater than the 4,388 ha designated for Facility siting conducted

DEVELOPMENT for Research and Research and Development limited to |Preferred Alternative |Research and on a project-by-project
Development could Development, but limited |699 ha of existing uses |8,177 ha designated |Development could basis. Ample land
support up to 300 to previously developed |at LIGO and the K for Research and support up to 300 available. At least 22,534
employees. areas. Reactor water supply  |Development could employees ha available to support

used for fish rearing. support up to 600 future Industrial or
employees Research and
Development DOE
missions
GRAZING AND No lands designated |No lands designated for |No lands designated for | 1,059 AUM with a No lands designated for  |Lack of a plan may
AGRICULTURE for grazing or commercial grazing or commercial grazing. value of $12,700. grazing or cultivated discourage multiple use of

cultivated agriculture.

cultivated agriculture.

Cultivated agriculture
would not be allowed.

Cultivated agriculture
could generate from
$16 to $88 million in
additional revenue
depending on the
scenario.

agriculture.

Hanford lands and grazing
and agriculture would be
considered under
individual proposals.
Lands permitted for
grazing could support
1,655 AUM with a value of
$19,900. Cultivated
agriculture would be
allowed.

MINERAL
RESOURCES
(Privately Held)

Existing natural gas
claims could be
developed, but the
Preservation
designation in the
surrounding area
would preclude
construction of an
access road.

Same as the Preferred
Alternative.

Same as the Preferred
Alternative.

Existing claims could
be developed and
access roads could
be constructed.
Additional
development of
natural gas could be
encouraged.

Same as the Preferred
Alternative.

Existing natural gas claims
could be developed and
access roads could be
constructed.
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Table 3-4. Summary of Potential Impacts to Hanford Site Resources. (8 pages)
Resource Aljltrsrr?;?\?e Alternative One Alternative Two Alternative Three Alternative Four No-Action Alternative
RECREATION Increased recreation |Less than the Preferred |Less than the Preferred | A destination Less than the Preferred New revenue generating

could increase
revenues generated
by tourism.

Alternative.

Alternative.

resort/conference
center at Vernita
Terrace could
generate up to

$2 million to $4 million
in payroll.

Alternative.

recreational opportunities
would be unlikely.

ENVIRONMENTAL
JUSTICE

Increased access to
the Columbia River
would potentially
increase exposure
and health risk.
Minority or low-income
populations may be
more prone to adopt a
subsistence lifestyle,
but a particular
population would not
necessarily be
affected.

Because the purpose of
a Federal Wildlife Refuge
is to conserve native
ecological systems,
consumption of those
systems would be limited
and therefore provide
better protection from
contamination than the
Preferred Alternative.

Access to the Columbia
River would be limited.
No disproportionately
high and adverse
impacts would occur.

Same as the Preferred
Alternative.

Same as the Preferred
Alternative.

Same as the Preferred
Alternative.

Areas of cultural

value to American
Indians would be
protected, but
development would be
allowed within the
viewscape of some of
those areas.

Same as the Preferred
Alternative.

Same as the Preferred
Alternative, but
viewscapes would
also be protected.

Areas of cultural
value to American
Indian Tribes could be
developed and
development could
occur within culturally
significant
viewscapes.

Same as Alternative Two.

Same as Alternative
Three.

Economic
development of
Hanford Site lands
would be neutral in
low-income and
minority communities
within the assessment
area.

Limitation on
development could
adversely impact low-
income populations.
However, local low-
income populations are
not greatly influenced by
Hanford Site spending.

Same as Alternative
One.

Same as Preferred
Alternative.

Same as Preferred
Alternative.

Same as Preferred
Alternative.

Prohibiting agriculture
on the Wahluke Slope
would not change the
current condition.

Same as the Preferred
Alternative.

Same as the Preferred
Alternative.

Agriculture would be
allowed on the
Wabhluke Slope,
potentially benefitting
low-income and
minority populations..

Same as the Preferred
Alternative.

Same as the Preferred
Alternative.
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Table 3-4. Summary of Potential Impacts to Hanford Site Resources. (8 pages)
Resource Aﬁ{g{ﬁ;?\?e Alternative One Alternative Two Alternative Three Alternative Four No-Action Alternative

HUMAN HEALTH

Increased access to
Hanford Site lands
would increase the
potential for health
risks.

Less than the Preferred
Alternative.

Access to Hanford
would be limited and
the potential for health
risks would be
minimized.

Greater than the
Preferred Alternative
because of the
intensity of use.

Less than the Preferred
Alternative.

Access would be
restricted and risks would
be less than for the
Preferred Alternative.

New developments on
the Hanford Site could
lead to an increase in
occupational injuries
and fatalities
associated with
mining and industrial
activities.

Less than the Preferred
Alternative.

Much less than the
Preferred Alternative.

Greater than the
Preferred Alternative
and would have the
additional risk of
occupational injuries
from agriculture.

Less than the Preferred
Alternative.

Potentially greater risk
than for the Preferred
Alternative.

Increased recreational
activities could
increase the risk of
injury from
recreational
accidents.

Less than the Preferred
Alternative.

No increase in
recreational use and
the risk of recreational
accidents would be
minimized.

Greater than the

Preferred Alternative.

Less than the Preferred
Alternative.

Minimal increase in
recreational use. Risk of
recreational accidents
would not increase.

HUMAN HEALTH

Remediation to an
Industrial standard in
the 300 and 200
Areas would involve
less remediation
worker risk from
hazardous materials
exposure and
cumulative equipment
operation time than
some of the CRCIA
scenarios could
require for non-
industrial uses.

Actual remediation
scenario will be
picked through the
CERCLA/RCRA
process which could
require more or less
remediation based on
the scenario chosen.

Minimum Industrial
development could

require more remediation

worker risk exposure
than Preferred
Alternative.

Minimum Industrial
development could
require the most
remediation worker risk
exposure.

Maximum Industrial
development could
require the least
remediation worker
risk exposure.

Industrial development
between Alternative One
and the Preferred
Alternative.

Minimal increase in
changes of land use from
open space reserved
designation. The validity
of an Industrial
remediation scenario
could be questioned
without an integrated
GMA Industrial
designation.

Actual remediation
scenario will be picked
through the
CERCLA/RCRA process
which could require more
or less remediation based
on the scenario chosen.
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4.0 Affected Environment

The Hanford Site lies within the semi-arid Pasco Basin of the Columbia Plateau in south-
eastern Washington State. The Hanford Site occupies an area of approximately 1,517 square
kilometers (km?) (586 square miles [mi?]) north of the confluence of the Yakima River with the
Columbia River. Within the geographic boundary of the Site, there are 36.42 km? (14.1 mi?) of
Columbia River surface water, and one section (1 mi®) of land owned by the State of Washington.

The Hanford Site is about 50 km (30 mi) north to south and 40 km (24 mi) east to west.
The Columbia River flows through the northern part of the Hanford Site and, turning south, forms
part of the Hanford 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 Hanford Site’s northern boundary.
Two small east-west ridges, Gable Butte and Gable Mountain, rise above the plateau of the
central part of the Hanford 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. Figure 4-1 depicts the Hanford Site and the surrounding area.

The production of defense nuclear materials at the Hanford Site since the 1940s has
necessitated the exclusion of public access and most non-government-related development on
the Hanford Site. As a result of its defense-related mission, the Hanford Site has also provided
de facto protection of the natural environment and cultural resources (NPS 1994); however, the
defense nuclear production mission has left the Hanford Site with an extensive waste legacy.
Nuclear weapons material production and associated activities at the Hanford Site during the past
five decades have generated a variety of radioactive, hazardous, and other wastes that have
been disposed of or discharged to the air, soil, and water at the Hanford Site.

41 Land Uses

For many years, the area along the Columbia River was used extensively by Tribal
members for fishing, hunting, and gathering. Pasturing of livestock became important in
pre-contact times. The Cayuse, Umatilla, Walla Walla, and Nez Perce people became very
skillful at breeding horses (in the 1700s). When Lewis and Clark first came down the Columbia
River, there were great herds of horses grazing the rich hills of southeastern Washington and
northeastern Oregon. Although the horse meant greater mobility, these people maintained
traditional migratory patterns. The Columbia River supplied an endless cycle of vegetable crops.
Most bands gathered at winter sites on or near the Columbia River. Culturally, these sites were
used by the same people and their ancestors before them for thousands of years. The routes of
migration followed ancient patterns with the band stopping at the same spot it camped the year
before. In the early spring, family bands would leave the main encampment on the river and
travel to the uplands to dig roots. They timed their returns to utilize the main salmon run in the
spring and fall. When they had a sufficient stockpile of dried salmon, they would return to the
mountains to gather berries and hunt for game until the snows would push them back to the
lowlands near or on islands in the Columbia where they would gather together in the large
wintering sites and spend the colder months. Mission, Oregon; Walla Walla, Washington;
Pasco, Washington; and Umatilla, Oregon, are just a few of the modern-day names of where
some of those old winter camping sites were located.

Final HCP EIS 4-1 Affected Environment



3  Figure 4-1. Hanford Site and the Vicinity.
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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 (see Figure 1-4). In 1943, the Federal government acquired the Hanford Site
for production of nuclear materials to be used in the development of the atomic bomb.

4.1.1 Existing Land Uses in the Vicinity of the Hanford Site

Existing land uses within the vicinity of the Hanford Site include urban and industrial
development, wildlife protection areas, recreation, irrigated and dryland farming, and grazing.
According to the 1992 Census of Agriculture (USDA-NASS 1992), Benton, Franklin, and Grant
counties had a total of 958,626 hectares (ha) (2,396,564 acres [ac]) (9,586 square kilometers
[km?]/3,745 square miles [mi?]) of land in farms, of which 667,027 ha (1,667,568 ac) (6,670 km?%
2,606 mi®) were in crop land. Approximately 46 percent of crop land was irrigated in 1992, and
approximately 40 percent of crop land in 1992 was used as pastureland. According to the 1992
census, the total market value of agricultural products in the three counties was $935 million,
including $758 million for crops and $177 million for livestock. In 1994, wheat represented the
largest single crop (in terms of area) planted in Benton and Franklin counties. The total area
planted in the two counties was 97,490 ha (240,900 ac) (975 km?/376 mi?] and 12,020 ha
(29,700 ac) (120 km?/46.4 mi?) for winter and spring wheat, respectively. Other major crops
such as alfalfa, apples, asparagus, cherries, corn, grapes, and potatoes are also produced in
Benton and Franklin counties (PNNL 1996a). In 1994, the Conservation Reserve Program of the
U.S. Department of Agriculture (USDA)" included 10,279.8 ha (25,382.3 ac) [102.8 km?/

39.7 mi?] in Benton County, 9,359.3 ha (23,109.3 ac) [93.6 km?/ 36.1mi?] in Franklin County, and
10,116.8 ha (24,979.8 ac) (101.1km?/39.0 mi®) in Grant County.?

In 1992, the Columbia Basin Project, a major irrigation project to the north of the Tri-Cities,
produced gross crop returns of $552 million, representing 12.5 percent of all crops grown in
Washington State. Also, in that year, the average gross crop value per irrigated acre was $1,042.
The largest percentage of irrigated acres produced alfalfa hay (26.1 percent of irrigated acres),
wheat (20.2 percent), and feed-grain corn (5.8 percent). Other significant crops are apples, dry
beans, potatoes, and sweet corn (PNNL 1996a).

Other land uses in the vicinity of the Hanford Site include a planned, low-level radioactive
waste decontamination, super-compaction, plasma gasification and vitrification unit (operated by
Allied Technology Group Corporation); and a commercial nuclear fuel fabrication facility (operated
by Siemens Power Corporation).

4.1.2 Existing Hanford Site Land Uses

Land-use categories at the Hanford Site include reactor operations, waste operations,
administrative support, operations support, sensitive areas, and undeveloped areas. 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.

4.1.2.1 Wahluke Slope. The area north of the Columbia River encompasses approximately 357
km? (138 mi?) of relatively undisturbed or recovering shrub-steppe habitat. The northwest portion
of the area is managed by the U.S. Fish and Wildlife Service (USFWS) under a permit issued by
DOE in 1971 as the Saddle Mountain National Wildlife Refuge (NWR). The permit conditions

Agricultural lands at risk for soil erosion set aside to enhance wildlife.

Personal conference with Rod Hamilton, Conservation Program Specialist with the USDA, Farm Service
Agency, in Spokane, Washington, October 1997.
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require that the refuge remain closed to the public as a protective perimeter surrounding Hanford
operations. The closure has benefitted migratory birds, such as curlews, loggerhead shrikes,
and waterfowl.

Until recently, in the northeast portion of the Wahluke Slope, the Washington State
Department of Fish and Wildlife (WDFW) operated the Wahluke State Wildlife Recreation Area,
which was established in 1971. In April 1999, the WDFW and the USFWS notified the DOE of
their intent to modify their management responsibilities on the Wahluke Slope under the 1971
agreement leaving only a small portion (about 324 ha (800 ac)) northwest of the Vernita bridge
under WDFW permit. The USFWS informed the DOE that it intends to allow essentially the
same uses permitted by the State of Washington under the WDFW’s management of the
Wabhluke Slope. Therefore, transfer of management of the Wahluke Slope from the WDFW to
the USFWS 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 USFWS as an overlay wildlife refuge is consistent with the 1996 DOI
Hanford Reach EIS ROD. 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 USFWS.

The WDFW had leased a total of approximately 43 ha (107 ac) 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 WDFW issued a grazing permit for approximately 3,756 ha (9,280 ac), allowing up
to 750 animal-unit-months to graze the parcel (WDFW Grazing Permit #W5-01, and WDFW
Agricultural Leases #R-01, #WB-01, and #WB-02). This WDFW grazing lease was allowed to |
expire on December 31, 1998 but, under SEPA regulations for up to 10 years after the expiration |
of the lease, the WDFW can reinstate the grazing lease without public review. |

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 (NPS 1994), the Wahluke State Wildlife Recreation Area has more than 40,000 visits
per year by recreationists. Most recreational visits are related to sport fishing in the Columbia
River.

The Wahluke Slope once contained small, nonradioactively contaminated sites (i.e., |
landfills). These sites were subject to an expedited response action and were remediated by |
DOE in 1997. Although remediation took place, the landfills could still have hazardous materials |
that would cause injury to trust resources. The DOE is not planning to alter the current land uses |
of the Wahluke Slope and is specifically prohibited from causing any adverse impacts on the
values for which the area is under consideration for Wild and Scenic River or NWR status (DOI
1996).

4.1.2.2 Columbia River Corridor. The 111.6 km? (43.1 mi?) 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
unigue habitats and the presence of cultural resources.

The 100 Areas occupy approximately 68 km? (26 mi?) along the southern shoreline 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 reactor decommissioning and undeveloped areas. Future use restrictions have been
placed in the vicinity of the 100-H Area, which is associated with the 183-H Solar Evaporation

Affected Environment 4-4 Final HCP EIS |
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Basins. Additional deed restrictions or covenants for activities that potentially extend beyond

4.6 meters (m) (15 feet [ft]) below ground surface are expected for other Comprehensive
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) remediation areas.
Additional information is provided in Section 3.3.1.4.2.

The area known as the Hanford Reach includes an average of a 402-m (1,320-ft) strip of
public land on either side of the Columbia River. The Hanford Reach is the last unimpounded,
nontidal segment of the Columbia River in the United States. In 1988, Congress passed Public
Law 100-605, Comprehensive River Conservation Study, 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 Hanford Reach of the Columbia River, Comprehensive
River Conservation Study and Environmental Impact Statement Final - June 1994 (NPS 1994).
The Record of Decision (ROD) DOI issued as a result of this EIS in 1996 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
approximately 728 ha (1,800 ac) of private land located in the Hanford Reach Study Area be
included in the recreational river boundary, but not the refuge boundary. The final designation will
require Congressional legislation.

There are two proposals currently under consideration in Congress. The primary
differences between the proposals include the extent of the geographic scope (whether the
Wabhluke Slope is addressed in addition to the river corridor) and the designation of the land
manager (e.g., local vs. Federal control).

In addition to the control and Wahluke Slope issues, the proposed Wild and Scenic
legislation contains a provision for transferring administrative jurisdiction over certain parcels of
land in the State of Washington from the Secretary of Energy to the Secretary of the Interior,
affecting underlying ownership of about 19,943 ha (49,280 ac, 197 km?, 75 mi®) of the Hanford
Site. This swap would consolidate the scattered Benton County portion of Hanford’s Bureau of
Land Management (BLM) Public Domain lands, into an area beginning near 100-D, running south
and east along the Columbia River shore, to just north of Energy Northwest (formerly known as
the Washington Public Power Supply System, or WPPSS) and then west to Gable Mountain (see |
Figure 4-2). As long as these lands are needed (e.g., still withdrawn from BLM by DOE), this |
legislative action would not affect DOE’s administration of the areas involved. The DOE’s use of
withdrawn BLM Public Domain lands is consistent with most land-use designations with the
exceptions of Industrial Exclusive, Research and Development, or Industrial designations where
BLM’s multiple-use mandate would be limited by an extensive infrastructure.

4.1.2.3 Central Plateau. The 200 East and 200 West Areas occupy approximately 51 km?

(19.5 mi®) 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 nonradioactive waste.
The primary land uses are waste operations and operations support. Deed restrictions or
covenants for activities that potentially may extend beyond 4.6 m (15 ft) below ground surface are
expected for CERCLA remediation areas in the Central Plateau geographic study area.
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Figure 4-2. Proposed BLM Land Swap.
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In 1964, a 410-ha (1,000-ac) tract was leased to the State of Washington to promote
nuclear-related development. A commercial low-level radioactive waste disposal facility, run by
U.S. Ecology, Inc., currently operates on 41 ha (100 ac) of the leasehold. The rest of the
leasehold was not used by the State, and this portion of the leasehold recently reverted to DOE.
The DOE constructed the Environmental Restoration Disposal Facility (ERDF) on this tract.

The ERDF is operated on the Central Plateau to provide disposal capacity for
environmental remediation waste (e.g., low-level, mixed low-level, and dangerous wastes)
generated during remediation of the 100, 200, and 300 Areas of the Hanford Site. The facility is
currently about 65 ha (160 ac) and can be expanded up to 414 ha (1.6 mi®) as additional waste
disposal capacity is required.

4.1.2.4 All Other Areas. The All Other Areas geographic area is 689 km? (266 mi®) and contains
the 300, 400 and 1100 Areas, Energy Northwest (formerly known as WPPSS) 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 km? (0.6 mi?).
The 300 Area is the site of former reactor fuel fabrication facilities and is also the principal
location of nuclear research and development (R&D) facilities serving the Hanford Site. Kaiser
Aluminum and Chemical Corporation is leasing the 313 Building in the 300 Area to use an
extrusion press that was formerly owned by DOE. The Environmental Molecular Sciences
Laboratory (EMSL) and associated research programs provide research capability to advance
technologies in support of DOE’s mission of environmental remediation and Waste Management.

The 400 Area, located southeast of the 200 East Area, is the site of the Fast Flux Test |
Facility (FFTF). The 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, the 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.

I
|
|
I
|
In December 1993, the FFTF was shutdown due largely at that time from determinations |

that the facility could not continue to operate economically. In April 1995, defueling was |
completed and usable fuel is stored on site in fuel storage vessels or in the secure vault at the |
Plutonium Finishing Plant at the Hanford Site. Unusable spent nuclear fuel (SNF) has been |
thoroughly washed to remove all sodium residuals, dried, and placed in approved, 50-year Interim |
Storage Casks on the 400 Area Interim Storage Area pad. In November 1995, the reactor was |
placed in standby mode with the main cooling system operating at approximately 200°C (400°F) |
to keep the sodium coolant liquid and circulating to maintain DOE’s option to restart and operate |
the reactor in the future. Essential systems, staffing, and support services are being maintained |
in a manner that will support either timely restart or deactivation of the FFTF. In January 1997, |
the Secretary of Energy officially directed that the FFTF be maintained in a standby condition |
while an evaluation was conducted of any future role the facility might have in the DOE's national |
tritium production strategy. In December 1998, the Secretary determined that the FFTF would |
not play a role in the nation's tritium production strategy. |
I

|

|

I

I

In May 1999, the Secretary announced that DOE would ask the Pacific Northwest National
Laboratory (PNNL) to complete a 90-day study that would resolve outstanding informational
needs for the FFTF. Results of this study were completed and documented in a program
scoping plan presented by PNNL to DOE in early August 1999. As a result of this study, the
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Secretary decided, on August 18, 1999, that DOE would conduct a programmatic National |
Environmental Policy Act (NEPA) review, including an Environmental Impact Statement (EIS), |
evaluating the potential environmental impacts associated with proposed expansion of |
infrastructure, including the possible role of the FFTF, for civilian nuclear energy research and |
development activities; production of isotopes for medical, research, and industrial uses; and |
production of plutonium-238 for use in advanced radioisotope power systems for future National |
Aeronautic and Space Administration (NASA) space missions. The Notice of Intent for this |
programmatic EIS is planned for publication in the Federal Register on September 15, 1999. The |
Final EIS (FEIS) is planned for completion in the Fall of 2000; a Record of Decision utilizing the |
NEPA review (including the FEIS), is planned by December 2000. |

The 1100 Area, located just north of Richland, served as the central warehousing, vehicle
maintenance, and transportation operations center for the Hanford Site. A deed restriction has
been filed with Benton County for the Horn Rapids Asbestos Landfill, which restricts future land
uses in the vicinity of the landfill. Also, DOE transferred the 1100 Area to the Port of Benton. The
DOE prepared an environmental assessment that resulted in a finding of no significant impact on
August 27, 1998, for the transfer of the 1100 Area and the Southern rail connection to the Port of
Benton (DOE/RL EA-1260). The Port officially took ownership and control of the 1100 Area
(consisting of 318 ha [786 ac], 26 buildings, and 26 km [16 mi] of rail tract) on October 1, 1998.
Although the 1100 Area is no longer under DOE control, it is included in this EIS to support the |
local governments with their SEPA EIS analyses of the Hanford sub-area of Benton County under |
the State of Washington’s Growth Management Act. |

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 ralil 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 the All Other Areas geographic area include the following:

C The Hazardous Materials Management and Emergency Response (HAMMER)
Volpentest Training and Education Center, which is used to train hazardous materials
response personnel. The HAMMER Volpentest Training and Education Center is
located north of the 1100 Area and covers about 32 ha (80 ac).

C Land was leased to Energy Northwest (formerly known as WPPSS) to construct three
commercial power reactors in the 1970s. One plant, Washington Nuclear Plant
Number 2 (WNP-2), was completed and is currently operating. Activities on the other
two plants were terminated and the plants will not be completed. The DOE is
considering a proposal from Energy Northwest to allow a sublease for siting,
construction, and operation of an aluminum smelter (see Section 1.3).

C In 1980, the Federal government sold a 259 ha (640 ac) section of land south of the
200 East Area, near State Route (SR) 240, to the State of Washington for the purpose
of nonradioactive hazardous waste disposal. This parcel is uncontaminated (although
the underlying groundwater is contaminated) and undeveloped. The deed requires
that if it is used for any purpose other than hazardous waste disposal, ownership
would revert to the Federal government.
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C The Laser Interferometer Gravitational-Wave Observatory (LIGO), 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
km (2.5 mi) long, arrayed in an “L” shape. The facility is sensitive to vibrations in the
vicinity, which can be expected to constrain nearby land uses.

4.1.2.5 The Fitzner/Eberhardt Arid Lands Ecology Reserve (ALE Reserve). The
Fitzner/Eberhardt Arid Lands Ecology Reserve (also designated as the Rattlesnake Hills
Research Natural Area, or the ALE Reserve), encompasses 308.7 km? (119.2 mi®) 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 Washington (PNL 1993a).

The mineral rights to a 518 ha (1,280 ac) area on the ALE Reserve are owned by a private
company. The company has been free to enter this area and explore for oil or gas since 1977.
Additional information is provided in Section 4.2.3. There are also two ongoing R&D projects
under way on the ALE Reserve: gravity experiments in underground Nike bunkers located in the
southern portion of the Reserve, and on-line science education, teacher training, 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 revegetated. There are two landfills on the ALE
Reserve, at least one of which was used for disposal of a nonradioactive hazardous waste.
Although remediated, one of the landfills may still contain hazardous materials that could cause
injury to trust resources.

In 1997, DOE granted a permit and entered into an agreement with USFWS to manage
the ALE Reserve consistently with the existing ALE Facility Management Plan. Under this
framework, USFWS is preparing a Comprehensive Conservation Plan (CCP) pursuant to the
National Wildlife Refuge Improvement Act of 1997 to identify refuge management actions and to
bring the ALE Reserve into the NWR System.

4.1.3 Hanford Site Land Ownership

The Hanford Site land holdings consist of three different real property classifications:
(1) lands acquired in fee by DOE or its predecessor agencies, (2) BLM Public Domain lands
withdrawn from the Public Domain for use as part of the Hanford Site, and (3) lands the Bureau of
Reclamation (BoR) has withdrawn from the Public Domain or acquired in fee as part of the
Columbia Basin Project (Figure 4-3). All lands in the Hanford area were ceded to the United
States by the Treaties of 1855 (see Appendix A), and these treaties contain

Final HCP EIS 4-9 Affected Environment



3  Figure 4-3. Hanford Site Land Ownership. [

B8 US Bureau of Land Management
0 US Bureau of Reclamation
] US Department of Energy ]
& Big Bend Alberta Mineral Rights e e

= Washington State j] ’ h -
] US Fish and Wildlife Service 2

RHIE o 10001 3098 dral_20anckawn | aml Davsbese: 03-ALGH 998

Affected Environment 4-10 Final HCP EIS |



O©COO~NOUILA,WNPE

reserved rights for perpetuity. All Federal agencies

and projects, including the BoR and BLM, have a
Federal trust responsibility to protect the rights of
the Indian Tribes.

The BoR agreed in a Memorandum of
Agreement (MOA) 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
(AEC) on February 27, 1957. These lands
consisted of a checkerboard pattern of alternating
square-mile sections on the Wahluke Slope. The
BoR retained the right to construct, operate, and
maintain the Wahluke Canal and related facilities
and any necessary wasteways and drainage ways
through the Wahluke Slope in connection with
irrigation of lands outside of the control zone. These
lands were included in the South Columbia Basin
Irrigation District and the East Columbia Irrigation
District at the time of district formation. In the MOA,
the BoR identified a continued interest in
development of irrigable lands on the Wahluke
Slope as part of the Columbia Basin Project. The
AEC acknowledged the interest of the BoR and
reaffirmed a policy of keeping DOE land ownership
and restrictions of land use on the Wahluke Slope to
a minimum.

The BoR continues to retain an interest in
the ultimate development of the irrigable lands within

Withdrawn Public Domain Lands

In addition to the lands acquired by DOE through
condemnation during and after World War Il (WW 1),
the Hanford Reservation includes: (1) Bureau of
Land Management (BLM) administered lands
withdrawn from the Public Domain by DOE during and
following WW ll, (2) BLM lands withdrawn from the
Public Domain by the Bureau of Reclamation (BoR)
prior to WW Il as part of the Columbia Basin
Reclamation Project (CBRP), and (3) lands acquired in
fee by the BoR prior to WW Il as part of the CBRP.
The withdrawn lands and non-withdrawn lands form

a checkerboard pattern over large portions of the
Hanford Site.

The lands in category (2) (as listed above) were
subsequently affected by a second overlapping
withdrawal by DOE during and following WW 1I.
When DOE relinquishes its withdrawals on lands that
were historically Federal, those lands withdrawn

only by DOE would revert to the Public Domain and
management by BLM. Those lands withdrawn by the
overlapping DOE and BoR withdrawals would remain
withdrawn and managed by the BoR.

The BoR’s use of the withdrawn Public Domain lands
(after the relinquishment of DOE’s overlapping
withdrawal) must be consistent with the purposes

for which they were originally withdrawn from BLM

by BoR. If they are not, the BoR could be expected
to relinquish or renegotiate its withdrawal notice and
the lands could be returned to the Public Domain and
management by the BLM, or BoR could negotiate a
new withdrawal order with the BLM.

the Wahluke Slope as part of the Columbia Basin
Project. The interest of the BoR pertains not only to

irrigation development, but also to other project purposes (e.g., fish and wildlife protection) and to
resource management and environmental concerns. The BoR maintains that the agreement with
the AEC assures return of the lands when the lands are no longer necessary to support DOE’s

mission for the Hanford Site. Furthermore, the BoR would not concur with any change in the
present use of the lands until technical and environmental studies were completed.

The alternating square-mile sections that would eventually revert to the BLM or BoR are
an important consideration that complicates land-use planning. Because the lands are owned by
another government agency (i.e., BLM), DOE cannot authorize uses of the property beyond the
mission needs of the DOE. Typically, after getting the land back, the BLM evaluates current
use(s) of the land, compatibility of uses, and suitability of the land for different uses (i.e., mining,
grazing, recreation, and preservation) (see text box, “Withdrawn Public Domain Lands.”) |

4.2 Geological Resources

Geologic considerations for the Hanford Site include physiography, stratigraphy, structural
geology, seismic and volcanic hazards, and soil characteristics. The Hanford Site National
Environmental Policy Act (NEPA) Characterization report (Neitzel 1998) provides the basis for |
the following discussions.
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4.2.1 Landscape

The landscape of the Hanford Site is dominated by the low-relief plains of the Central
Plains and the anticlinal ridges of the Yakima Folds physiographic regions. The surface
topography has been modified within the past several million years by several geomorphic |
processes: (1) Pleistocene cataclysmic flooding, (2) Holocene eolian activity, and (3) landsliding. |
Cataclysmic flooding occurred when ice dams in western Montana and northern Idaho were
breached and allowed large volumes of water to spill across eastern and central Washington.
This flooding formed the channeled scablands and deposited sediments in the Pasco Basin. The
last major flood occurred about 13,000 years ago, during the late Pleistocene Epoch. Braiding
flood channels, giant current ripples, and giant flood bars are among the landforms created by the
floods. Anastomosing flood channels, giant current ripples, bergmounds, and giant flood bars are |
among the land forms created by the floods. The 200 Area Waste Management facilities are |
located on one prominent flood bar, the Cold Creek bar (Figure 4-4).

Since the end of the Pleistocene, winds have locally reworked the flood sediments and
have deposited dune sands in the lower elevations and loess (windblown silt) around the margins
of the Pasco Basin. Many sand dunes have been stabilized by anchoring vegetation, except
where they have been reactivated by human activity disturbing the vegetation. |

A series of bluffs occurs for a distance of approximately 56 km (35 mi) along the eastern
and northern shores of the Columbia River. In the northern portion of the area, these bluffs are
known as the White Bluffs.

Landslides occur along the north limbs of some Yakima Folds and along steep river
embankments such as White Bluffs. Landslides on the Yakima Folds occur along contacts
between basalt flows or sedimentary units between the basalt, whereas active landslides at
White Bluffs occur in sediments above the basalt flows. A study of the Hanford Reach by
U. S. Geological Survey geologists (Shuster and Hays 1987) concluded that nearby irrigation has
accelerated the rate of landslides occurring in the area. The active landslides at White Bluffs are
the result of irrigation activity east of the Columbia River.

4.2.2 Stratigraphy

The stratigraphy of the Hanford Site consists of Miocene-age and younger rocks. Older
Cenozoic sedimentary and volcaniclastic rock underlie the Miocene and younger rocks but are
not exposed at the surface. The Hanford Site stratigraphy is described in the following
subsections and is summarized in Figures 4-5 and 4-6.

4.2.2.1 Columbia River Basalt Group. The Columbia River Basalt Group consists of an
assemblage of continental flood basalts of the Miocene age. These basalts cover an area of
more than 163,170 km? (63,000 mi®) in Washington, Oregon, and Idaho, and have an estimated
volume of about 174,000 km?® (67,200 mi®). Isotopic age determinations suggest flows of the
Columbia River Basalt Group were erupted during a period from approximately 17 to 6 million
years ago, with more than 98 percent by volume being erupted in a 2.5 million-year period (17 to
14.5 million years ago).
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Figure 4-4. Topography of the Hanford Site (WHC 1991a).
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1 Figire 4-5. A Generalized Stratigraphic Column of the
3 - Major Geologic Units of the Hanford Site.
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Figure 4-6. Geologic Cross-Section of the Hanford Sife
(PNNL 1996¢). .

4

= =

S g0l oaEds

Final HCP EIS

Elgvation Above Mean Se2a Lavel, m

—h —h
B o Ik (2]
o & & &
| [

— (2

— OFE

b M TR S e
LA h

+ r
e e R W

P I

-

' 4
L7,

~ A TN
\.II_ l "\
v I \
LA, H

L

[ E
] l Ny
[ & L EPar
b 2 =':~
[ v " El A
A ”+-=-
N . —|[ ! ”
P ™ \
h o - 1 -
Rty =l

L

R R I I e}
e w  wTe 1 k
I [

- e
LN

R

T T T T T
T T R T T T T R T
T T R T e T T ]

A

e
ALk

L

R

1=AM-OLE

= {3

T
& .

Elzvation Above Mean Sea Lewel, ft

4-15

"Lﬁ"-'»."'h.'lw.""-."'f'f'u"\f\"h.
P e e e
RSN AL L AL N A
E I R e N A
'h.__'\.__'\.‘_h’_hr__"a-___t;k(\.(\l__k.__x’\. .'-
x‘“r\:h.rh;ﬁ'r‘“.r‘.rhrhpﬂrﬂ.rh i
AT L L L l ';‘-.:Eﬁ 4
ALY x"'"-."'x"'x'rx"rﬁ."-ﬁ"-x'r-x"a k "h&‘ﬁhh‘%f’i-‘;%
A A i
A L R L +"?+~"'1"_!'--‘j';p"".§
SRR S o ke N N T
S T T e A T A e A ’+'aﬂl.c';f;‘-'_\7?"§ a3
P A A A A T R o B A ]
ST T T T T A A e S S i‘iﬁﬂﬁ"-’{:ﬁ-@:ﬂﬁﬁ{. =
s '-\.J'-\,.#\.r\;\"\"\;x w\,"-\...'l-\q."l\_ CE P CT e T H T HCAL T
AN A NN AL . £ b m
F e e N N T Py A -=-h-=-'r-:g-.-£_-.-l-\..
SR T T L Hd _:-:{"1",‘:.?'-:.?'¢\q.<+x¢:"'x
G A A e A AT DA A AR T L
R e e T L R e gt gl
JWJMJKJ\.-'M.-'\‘J_‘.J‘.- "\Jffh k- 1-‘; " I."i--}‘-"}":"ﬁi‘}:?“ -
‘;'»."rx"'h"'h"- '}"'-J'\'}'h'-'h.f‘h.!x"\.'-\. k- ﬁ*ﬁkf'?;‘ﬁ?
P I A e e 'E-'-'\vr'\ﬂ'ﬁ-?
AN T T Ha Tt
R e A A ST e LT,
L N T T LY “*ta-;;f";;w
R R ) Al
_r\-__.h__.\.#u___x___x_‘_\;;\;;fu D o
".-'-".-' .‘1-' I\‘Lq-"'"q-'.\”--'1\‘.-"1\~ .rh .r" .r\'..-'x -"‘.-' %“:';'F'
xrxrx___n___t(tl‘_tlrxlrm;ﬂxru:__h
DRI YA e ¥
L T T T T A e T = T
AN A A A
- N - -
-—
o —
2% 3
Py =
o h oy W L —
»J\-"'a"'h"‘x'*\'*\'*\'*\ % =k ‘-:'::'"‘-' o
PR BT 3 L]
[t e Ty o
[y
R Sl St ﬁ‘:fﬁﬁaﬁc
Ja.f'-."'{'-x'r-x"x"'-»,"'\' - °-:‘"+=E“?ﬁ 3
A A A N PN o
P '-.#\.- - a.-*_._ﬁﬁ o
AT e bLi]
L L SET -1
A A A, 4 e
T T T S T S ) {
\-""»"fflﬂ-."' ¥ o
LR ~
' L [ B % £ T T ..:lq.
= g o o 2 o4 oo o @O
o = == = = = = =] o

| ] 1
SlEBlaY 5 F B

SR AT

2
S =
& T
|
L @
=M
o5
= o
= &
T
Em
=
=
=

v

m =
A
= O
g A
5 T
s g
i

i

o &
= =
-]

drols jesey

12AIY BIQUINDD

'\'r'\
L

e poual

3

pUES BUE BRI
ucEw0 g probuiy

Affected Environment



OCOO~NOUIA,WNPE

Columbia River basalt flows were erupted from north-northwest-trending fissures (linear
vent systems) in north-central and northeastern Oregon, eastern Washington, and western
Idaho. The Columbia River Basalt Group is formally divided into five formations (listed in order
from the oldest to the youngest): Imnaha Basalt, Picture Gorge Basalt, Grande Ronde Basalt,
Wanapum Basalt, and Saddle Mountains Basalt. Of these, only the Grande Ronde, Wanapum,
and Saddle Mountains Basalts are present in the Pasco Basin. The Saddle Mountains Basalt
forms the uppermost basalt unit in the Pasco Basin, with the exception that some of the bounding
ridges where the Wanapum and Grande Ronde Basalt flows are exposed.

4.2.2.2 Ellensburg Formation. The Ellensburg Formation includes sedimentary rocks
interbedded with the Columbia River Basalt Group in the central and western part of the Columbia
Plateau. The age of the Ellensburg Formation is principally Miocene, although locally it may be
equivalent to early Pliocene. The thickest accumulations of the Ellensburg Formation lie along
the western margin of the Columbia Plateau where Cascade Range volcanic materials interbed
with the Columbia River Basalt Group. The lateral extent and thickness of interbedded sediments
generally increase upward in the section.

4.2.2.3 Suprabasalt Sediments. The suprabasalt (above the basalt) sediments within and
adjacent to the Hanford Site are dominated by the Ringold and Hanford formations, with other
minor deposits (PNNL 1996a).

4.2.2.3.1 Ringold Formation. Late Miocene to Pliocene deposits, younger than the
Columbia River Basalt Group, are represented by the Ringold Formation within the Pasco Basin.
The Ringold Formation was deposited in east-west trending valleys by the ancestral Columbia
River and its tributaries in response to development of the Yakima Fold Belt. Exposures of the
Ringold Formation are limited to the White Bluffs within the central Pasco Basin and to the
Smyrna and Taunton Benches located north of the Pasco Basin. Extensive data on the Ringold
Formation are available from boreholes on the Hanford Site.

Flood-related deposits of the Ringold Formation can be broken into different associations
based on proximity to the ancestral Columbia and/or Snake River channels. Gravel and
associated sand and silt represent a migrating channel deposit of the major river systems and
generally are confined to the central portion of the Pasco Basin. Overbank sand, silt, and clay
reflect occasional deposition and flooding beyond the influence of the main river channels, and
generally are found along the margins of the Pasco Basin. Over time, the main river channels
moved back and forth across the basin, causing a shift in location of the various facies.
Periodically, the river channels were blocked and caused lakes to develop where mud (with minor
amounts of sand) was deposited.

4.2.2.3.2 Plio-Pleistocene Unit. A locally derived unit consisting of an alluvium and/or
pedogenic calcrete occurs at the unconformity between the Ringold Formation and the Hanford
formation. The sidestream alluvial facies are derived from Cold Creek and its tributaries and are
characterized by relatively thick zones of unweathered basalt clasts along with wind-blown
materials and soil. The calcrete is relatively thick and impermeable in areas of the western
Pasco Basin, often forming an aquitard to downward migration of water in the vadose zone where
artificial recharge is occurring.

4.2.2.3.3 Early Palouse Soil. Overlying the Plio-Pleistocene unit in the Cold Creek
syncline area is a fine-grained sand to silt. It is believed to consist mainly of eolian (derived from
wind deposits) origin, derived from either an older reworked Plio-Pleistocene unit or upper
Ringold Formation. The early Palouse soil differs from the overlying slackwater flood deposits by
a greater calcium-carbonate content, massive structure in core samples, and a high natural
gamma response in geophysical logs.
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4.2.2.3.4 Quaternary Deposits. Repositioning of sediments resumed during the
Quaternary Period, following the period of late-Pliocene to early-Pleistocene erosion. In the
Columbia Plateau, the Quaternary record is dominated by cataclysmic flood deposits with lesser
amounts of sediments deposited by water and wind lying below, between, and above flood
deposits.

Sand and gravel river sediments, referred to informally as the pre-Missoula gravels, were
deposited after incision of the Ringold Formation and before deposition of the cataclysmic flood
deposits. The pre-Missoula gravels are similar to the Ringold Formation main-channel gravel
facies, consisting of dominantly nonbasaltic clasts. These sediments occur in a swath that runs
from the old Hanford townsite on the eastern side of the Hanford Site, across the Site toward
Horn Rapids on the Yakima River.

Cataclysmic floods inundated the Pasco Basin a number of times during the Pleistocene,
beginning as early as one million years ago. The last major flood sequence is dated at about
13,000 years ago by the presence of erupted material from Mount Mazama interbedded with the
flood deposits. The number and timing of cataclysmic floods continues to be debated. As many
as 10 flood events have been documented during the last ice age. The largest and most frequent
floods came from glacial Lake Missoula in northwestern Montana; however, smaller floods may
have escaped down valley from glacial Lakes Clark and Columbia along the northern margin of
the Columbia Plateau, or down the Snake River from glacial Lake Bonneville. The flood deposits,
informally called the Hanford formation, blanket low-lying areas over most of the central Pasco
Basin (Neitzel 1997).

Cataclysmic floodwaters entering the Pasco Basin quickly became impounded behind
Wallula Gap (located about 32 km [20 mi] downstream from the Hanford Site), which was too
restrictive for the volume of water involved. Floodwaters formed temporary lakes with a shoreline
up to 381 m (1,250 ft) in elevation, which lasted only a few weeks or less. Two types of flood
deposits predominate: (1) a sand-and-gravel main-channel facies, and (2) a mud-and-sand
slackwater facies. Within the Pasco Basin, these deposits are referred to as the Pasco Gravels
and slackwater deposits of the Hanford formation. Sediments with intermediate grain sizes (e.qg.,
sand-dominated facies) also are present in areas throughout the Pasco Basin, particularly on the
south, protected half of Cold Creek Bar.

Landslide deposits in the Pasco Basin are of variable age and genesis. Most of these
deposits occur within the basalt outcrops along the ridges (e.g., on the north side of Rattlesnake
Mountain) or steep river embankments (e.g., White Bluffs), where the Upper Unit Ringold
Formation crops out in the Pasco Basin.

4.2.3 Structure

The Hanford Site is located near the junction of the Yakima Fold Belt and the Palouse
structural subprovinces (DOE 1988a). These structural subprovinces are defined on the basis of
their structural fabric, unlike the physiographic provinces that are defined on the basis of
landforms. The Palouse subprovince is a regional paleoslope that dips gently toward the
Columbia Plateau and exhibits only relatively mild structural deformation. The Palouse Slope is
underlain by a wedge of Columbia River basalt that thins gradually toward the east and north, and |
laps onto the adjacent highlands.

The principal characteristics of the Yakima Fold Belt are a series of segmented, narrow,
asymmetric anticlines. These anticlinal ridges are separated by broad synclines or basins that, in
many cases, contain thick accumulations of Eocene- to Quaternary-age sediments. The |
deformation of the Yakima Folds occurred under north-south compression. The fold belt was
growing during the eruption of the Columbia River Basalt Group and continued to grow into the
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Pleistocene and probably into the present. Thrust or high-angle reverse faults with fault planes
that strike parallel or subparallel to the axial trends are found principally along the limbs of the
anticlines (Figure 4-7) (PNNL 1996a). The amount of vertical stratigraphic offset associated with
these faults varies but commonly exceeds hundreds of meters.

4.2.3.1 Mineral Development. Directly after the discovery of gold in British Columbia and
Oregon in the 1850s, gold was discovered in eastern Washington. In 1862, the first very
successful strike in Washington was made near the mouth of the Methow River. Strikes were
also made on the Clearwater River near present-day Orofino, Idaho, in 1860 and in the Boise
Basin (“Treasure Valley”) in 1862. These discoveries caused prospectors to explore the
mid-Columbia region in the 1860s, upstream from the Dalles to the Canadian border. Between
Vantage and Alderdale, Washington, at least seven sites along the Columbia River have had past
placer mining activity and gold production. The Chinaman’s Bar Placer (located on the south side
of the river directly upstream of the Vernita Bridge, partially on the Hanford Site) supported a
small operation from 1939 to 1941 with an unknown amount of production (NPS 1994).

In addition to gold mining along the Columbia River, natural gas was discovered on
Rattlesnake Mountain in 1913. The small, shallow field was developed in 1929 and produced until
it was closed in 1941, yielding a total of approximately 0.07 billion m?® (2.5 billion ft*) of gas (NPS
1994). Twenty-four wells were drilled, with the main gas field located on the ALE Reserve.
Although intensive exploration occurred, deposits proved to be small.

Oil exploration was also conducted in the Rattlesnake Mountain and Rattlesnake Hills area
in the 1920s and 1930s, but useful deposits were not found (Gerber 1997). The mineral rights to
a 518 ha (1,280 ac) area are still owned by a private company, the Big Bend Alberta Mining
Company. The surface title to this acreage was acquired by the AEC by condemnation in 1952.
At that time, the final judgment of the court revested in the owners (at that time, the Big Bend
Land Company) the gas and oil rights in the land providing, however, that all rights of ingress and
egress over the surface of the land for exploration or exploitation of such rights were prohibited for
25 years from the date of the judgment (January 14, 1952). Presently, the Big Bend Alberta
Mining Company is free to enter on the lands at will to explore for oil or gas. The company holds
all the oil and mineral rights on one section, the oil and mineral rights on three-quarters of a
second section, and the soil and mineral rights on one-quarter of a third section.

4.2.4 Geologic Hazards

The White Bluffs represent a geologic hazard resulting from certain types of land uses,
such as irrigated farming and other forms of intensive development (Figure 4-8). The White
Bluffs are composed of claystones and siltstones that are relatively strong when dry but lose
considerable strength when wet. Visual evidence of recent, suspected human-induced landslide
activity has developed over the past two decades. Irrigation water applied to croplands
immediately east of the White Bluffs has raised the water table significantly, resulting in local
saturation, increased pore pressures, reduced shear strength, and instability of slopes above the
river. Leaks in local irrigation canals and irrigation waste water are believed to be contributing
groundwater to the slide area, but a regional aquifer may also be responsible (NPS 1994).

Based on studies in the early 1970s, the BoR determined that irrigation would increase
the potential for landslide activity along the White Bluffs. Also, a detailed drainage investigation
completed in 1967 found a large portion of “red zone” area infeasible to drain based on economic
criteria. As part of its effort to restrict irrigation in this area, the BoR rescinded the plats for two
irrigation blocks (blocks 36 and 55) and acquired private lands on a “willing seller” basis
(NPS 1994).
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Figure 4-7. Map of the Hanford Site Region Showing
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Ringold Formation sediments that make up a large portion of the White Bluffs are largely
unconsolidated and uncemented (BHI 1995a). These sediments were deposited between 6 and
3.5 million years ago. During and following deposition of Ringold sediment, the floor of the Pasco
Basin was subsiding while the surrounding highlands were rising. Consequently, the Ringold
sediment layers dip toward the center of the Pasco Basin, which lies in the east-central part of
the Hanford Site. The angle of dip of these layers is less than 2 degrees. Ringold sediment
layers dip down from the northern and eastern edges of the basin toward the Columbia River.
Ringold sediments found in the bluffs consist predominantly of layers of river-deposited sand,
ancient soils (paleosols), and sand, silt, and clay deposited in lakes (BHI 1995a).

Throughout the Hanford Site, a series of catastrophic flood deposits, informally known as
the Hanford formation, lies atop the Ringold Formation sediments. The Hanford formation
consists of fine-grained sediments know as Touchet beds and gravel beds known as the Pasco
ravels. The sediments of the Hanford formation are unconsolidated, uncemented, and highly
transmissive for the flow of water.

Shuster and Hays (1987) concluded that the entire area of the bluffs along the northern
and eastern shores of the Columbia River is susceptible to landslides. Recent landslides have
occurred in four areas along the bluffs; these areas are the Locke Island, Savage Island,
Homestead Island, and Johnson Island slide areas. The length of the slide areas parallel to the
river shoreline ranges from more than a mile at Locke Island to about 0.4 km (0.25 mi) of a mile
near Homestead Island.

The Hanford powerline area shows evidence of Late Pleistocene landslides, and the area
coincides with lack of irrigation adjacent to the bluffs (Shuster and Hays 1987). The landslides,
both active and inactive, total about 11.2 km? (4.3 mi®) in area, and the total landslide susceptible
area is about 15.1 km? (5.8 mi®) (Shuster and Hays 1987). These slide areas are characterized
by major cracks about two-thirds of the way up the bluff face, surface areas on the slopes below
the cracks with an irregular ground surface, and mud flows at the base of the slope. The irregular
surface forms as the bluff face slides away and begins to break up. The mud flows occur as a
result of a process known as liquefaction, which is water-saturated soil that flows similar to a
liquid. Some of the slide areas, such as Savage Island and Locke Island slides, are rimmed by a
scarp or cliff. Surface cracks located upland of the bluff face can be found, which indicate the
slopes behind the bluffs are very unstable and prone to future landslides.

Examination of slide areas reveals the universal presence of water seeping from the bluffs
in springs and marshes. Observation of these springs, saturated cliff faces, and mud flows
indicates that water plays a role in producing landslides along the bluffs. The water found in the
bluffs reduces the strength, decreases frictional resistance, and adds weight to the
unconsolidated Ringold Formation. Because the transmissivity of the Ringold layers varies,
water accumulates in certain sediment layers within the bluffs. This wet layer is the plane on
which the slide begins. The bluff above a wet layer will slide when the water-laden and lubricated
layer fails under the weight of the overburden.

Sources of water on the bluffs are natural precipitation, irrigated farmlands, irrigation and
wastewater canals, and irrigation wastewater ponds located up-slope and east of the bluffs and
on the Wahluke Slope. Water from these activities percolates through the soil to the Ringold
Formation. Some of the layers within the formation resist the downward flow of water, forcing the
water to flow laterally. Ringold Formation layers dip toward the Columbia River and the water that
collects above less transmissive Ringold Formation layers moves downslope toward the bluffs.
Eventually, this water reaches the bluffs and increases the potential for a landslide.

Shuster and Hays (1987) concluded, “In the present climate, most of these bluffs are very
stable under natural conditions, but irrigation of the upland surface to the east, which began in the
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1950s and has been greatly expanded, led to increased and more widespread seepage in the
bluffs and to a spectacular increase in slope failures since 1970. With continuing irrigation, areas
of the bluff wetted by seepage will be subject to landslides wherever slopes exceed about 15
degrees and, on lesser slopes, wherever the surficial material is old landslide debris.”

The hazards posed by landslides in bluffs range from minor to catastrophic. Economic
loss from landslides in the bluffs has not been large because the area is relatively undeveloped.
Road closures have occurred. A concrete flume, part of the Ringold wasteway, was destroyed
by the Homestead Island slide in the late 1960s (Shuster and Hays 1987). Encroachment up-
slope by the Savage Island slide destroyed the riverward margins of irrigated fields along the top
of the bluffs (Shuster and Hays 1987).

Perhaps the most unlikely occurrence would be an earthquake-triggered, massive slope
failure caused by liquefaction of the White Bluffs, which would temporally block the Columbia
River. Hanford facilities on the west side of the river could be endangered, as well as citizens
and property located downstream of this temporary dam. Also, contaminants left at depth in the
soil column would be further mobilized by the subsequent rise in groundwater levels on the
Hanford facilities side of the river.

The Locke Island slide caused the loss of cultural artifacts on the island by changing the
channel of the river and causing erosion to occur on Locke Island. Since its beginning in the mid-
1970s, the Locke Island slide has extended 150 m (492 ft) into the channel of the Columbia River
(Neitzel 1997). Since November 1995, Locke Island has an actively eroding cut bank that is
400 m (1,312 ft) in length, with a horizontal loss of 16 m (53 ft) (Neitzel 1997). These slides can
disturb and destroy salmon spawning beds by siltation, and the increase in sediment load in the
Hanford Reach could potentially adversely affect the Energy Northwest (formerly known as
WPPSS) reactor cooling-water intake systems (Shuster and Hays 1987).

The Hanford Dune Field, located north of the Energy Northwest (formerly known as
WPPSS) reactor, also represents a hazard to certain types of land uses. The Hanford Dune
Field is one of three great dune fields in the Columbia River Basin. It is an active area of
migrating barchan dunes and patrtially stabilized transverse dunes derived from alluvium, with
bare rock-rubbled areas between dunes. In the late 1970s, a study performed by the Heritage
Conservation and Recreation Service determined this dune field to be of national significance and
proposed a 2,560 ha (6,320 ac) protected area for inclusion in the National Natural Landmark
system. For security purposes and other reasons, DOE requested that the site not be
designated as such, and the request was honored (NPS 1994).

There is also an extensive dune system that is stabilized with vegetation, located south of
the 200 Areas, trending to the northeast toward the Columbia River. This stabilized dune system,
which forms hummocky terraces and dune-like ridges, also represents a potential geologic
hazard to development. Should the vegetation on the dune system be altered, cleared, or
otherwise disturbed, the dunes might remobilize, resulting in dune sand movement and blowing
sand during windy weather.

4.2.4.1 Seismic and Volcanic Hazards. The historic record of earthquakes in the Pacific
Northwest dates from about 1840. The early part of this record is based on newspaper reports of
structural damage and human perception of the shaking and structural damage as classified by
the Modified Mercalli Intensity (MMI) scale and is probably incomplete because the region was
sparsely populated. Seismograph networks did not start providing earthquake locations and
magnitudes in the Pacific Northwest until about 1960. A comprehensive network of seismic
stations, which provide accurate locating information for most earthquakes greater than a
magnitude of 2.5 on the Richter scale, was installed in eastern Washington in 1969.
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Seismicity of the Columbia Plateau, as determined by the rate of earthquakes per area
and the historical magnitude of these events, is relatively low when compared to other regions of
the Pacific Northwest, the Puget Sound area, and western Montana/eastern Idaho. The largest
known earthquake in the Columbia Plateau occurred in 1936 near Milton-Freewater, Oregon.

This earthquake had a Richter scale magnitude of 5.75 and a maximum MMI of VII and was
followed by a number of aftershocks that, when analyzed, indicated a northeast-trending fault
plane. Other earthquakes with Richter scale magnitudes greater than 5.0 and/or MMIs of VI have
occurred along the boundaries of the Columbia Plateau in a cluster near Lake Chelan extending
into the northern Cascade Range, in northern Idaho and Washington, and along the boundary
between the western Columbia Plateau and the Casade Range.. Three MMI VI earthquakes have
occurred within the Columbia Plateau, including one in the Milton-Freewater region in 1921; one
near Yakima, Washington, in 1892; and one near Umatilla, Oregon, in 1893. In the central portion
of the Columbia Plateau, the largest earthquakes near the Hanford Site are two that occurred in
1918 and 1973. These two events were at Richter scale magnitude of 4.4 and MM of V, and were
located north of the Hanford Site, near Othello, Washington.

Earthquakes often occur in spatial and temporal clusters in the Columbia Plateau and are
termed “earthquake swarms.” The region north and east of the Hanford Site is concentrated with
earthquake swarm activity; however, earthquake swarms also have occurred in several locations
within the Hanford Site. Earthquakes in a swarm tend to gradually increase and decay in
frequency of events, and usually no outstanding large event is present within the sequence.
These earthquake swarms occur at shallow depths, with 75 percent of the events located at
depths less than 4 km (2.5 mi). Each earthquake swarm typically lasts several weeks to months,
may consist of anywhere from several to more than 100 earthquakes, and is clustered in an area
510 10 km (3 to 6 mi) in lateral dimension. Often, the longest dimension of the swarm area is
elongated in an east-west direction.

Earthquakes in the Columbia Plateau also occur to depths of approximately 30 km
(18 mi). These deeper earthquakes are less clustered and occur more often as single, isolated
events. Based on epicenter studies and refraction surveys in the region, the shallow earthquake
swarms occur in the Columbia River Basalts and the deeper earthquakes occur in crustal layers
below the basalts.

Several major volcanoes are located in the Cascade Range west of the Hanford Site. The
nearest volcano, Mount Adams, is about 165 km (102 mi) from the Hanford Site. The most active
volcano, Mount St. Helens, is located approximately 220 km (136 mi) west-southwest of the
Hanford Site.

Because of their close proximity, the volcanic mountains of the Cascades are the
principal volcanic hazard at the Hanford Site. The major concern is that ash fall could affect
Hanford Site communications equipment and electronic devices, as well as the movement of
truck and automobile traffic in and out of the area.

4.25 Soils

The Soil Survey Hanford Project in
Benton County Washington, BNWL-243 (PNL 1966),
describes 15 different soil types on the Hanford Site, ¢ Fifteen types of soils identified
varying from sand to silty and sandy loam. The soll

Hanford Site Quick Facts: Soils
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Facts: Soils”). Until soils on the Hanford Site are
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resurveyed, the descriptions presented in BNWL-243 will continue to be used (see Table 4-1 and
Figure 4-9). No soils on the Hanford Site are currently classified as prime farmlands because
(1) there are no current soil surveys, and (2) the only prime farmland soils in the region are
irrigated (August 1996 Draft HRA-EIS).

The parent material for predominant soil types at the Hanford Site consists of the Hanford
formation and Holocene surficial deposits (Cushing 1992). Soils with well-developed profiles
occur only where fine and poorly-drained sediments have been deposited and typically are low in
organic matter (PNL 1991a).

Wind and water erosion have been key factors in modifying developed soil profiles on the
Hanford Site, and have resulted in the loss of soil down to parent material in some areas and the
creation of large active sand dunes in other areas. Currently stabilized dune complexes can
potentially be reactivated as a result of surface disturbances.

4.3 Water Resources

This section provides an overview of the Hanford Site hydrologic setting, which includes
surface water and groundwater resources, and a discussion of existing water rights.

In 1980, Congress enacted the Northwest Power Act (NPA) (16 U.S.C. 839-839h), which
“marked an important shift in Federal policy.” Continually declining fish runs had revealed the
failures of previous legislative efforts requiring that “equal consideration” be given to fish and
wildlife affected by resource exploitation. The NPA created “a pluralistic intergovernmental and
public review process.” At the hub of this process, Congress established the Pacific Northwest
Electric Power and Conservation Planning Council (Council), directing it to create “a program to
protect, mitigate, and enhance” the Columbia River Basin’s fish and wildlife “to the extent affected
by the development and operation of the Basin’s hydropower system.” The Council’s authority
with respect to fish and wildlife measures is contained; the Council “can guide, but not command,
Federal river management.”

In addition, Canada and the United States signed the Pacific Salmon Treaty in 1985. The
Pacific Salmon Treaty has provided for improved conservation and management of the resource.
The Treaty covers five species of Pacific salmon and steelhead (two of which -- the Upper
Columbia steelhead and the Redfish Lake sockeye salmon -- are now also covered by the
Endangered Species Act of 1973), and applies to fisheries in Southeast Alaska, British Columbia,
Washington, and Oregon.

There is no single “law of the river” on the Columbia River. Instead, there is a maze of
overlapping treaties, laws, and regulations, which together attempt to balance the varied interests
on the river. (See text box, “Columbia River Flow — Who Controls [t?”)

43.1 Surface Water

The Pasco Basin occupies about 4,900 km? (1,900 mi?) and is located centrally within the
Columbia Basin. Elevations within the Pasco Basin generally are lower than other parts of the
Columbia Plateau, and surface drainage enters the Pasco Basin from other basins. Within the
Pasco Basin, the Columbia River is joined by three major tributaries: the Yakima River, the
Snake River, and the Walla Walla River.
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Table 4-1. Soil Types on the Hanford Site (adapted from PNNL 1996a).

Name (Symbol)

Description

Ritzville silt loam (Ri)

Dark-colored silt loam soils midway up the slopes of the Rattlesnake Hills. Developed under
bunchgrass from silty wind-laid deposits mixed with small amounts of volcanic ash.
Characteristically greater than 150-cm (59-in.) deep; bedrock may occur at less than 150 cm
(59 in.) but greater than 75 cm (30 in.).

Quincy (Rupert) sand (Rp)

One of the most extensive soils on the Hanford Site. Brown to grayish-brown coarse sand
grading to dark grayish-brown at approximately 90 cm (35 in.). Developed under grass,
sagebrush, and hopsage in coarse, sandy, alluvial deposits that were mantled by wind-blown
sand. Hummocky terraces and dune-like ridges.

Hezel sand (He)

Similar to Rupert sands; however, a laminated grayish-brown strongly calcareous silt loam
subsoil usually is encountered within 100 cm (39 in.) of the surface. Surface soil is very dark
brown, and was formed in wind-blown sands that mantled lake-laid sediments.

Koehler sand (Kf)

Similar to other sandy soils on the Hanford Site. Developed in a wind-blown sand mantle.
Differs from other sands because the sand mantles a lime-silica-cemented layer “hardpan.”
Very dark grayish-brown surface layer is somewhat darker than Rupert Sand. Calcareous
subsoil usually is dark grayish-brown at approximately 45 cm (18 in.).

Burbank loamy sand (Ba)

Dark, coarse-textured soil underlain by gravel. Surface soil usually is 40-cm (16-in.) thick, but
can be 75-cm (30-in.) thick. Gravel content of subsoil ranges from 20 to 80 percent.

Kiona silt loam (Ki)

Located on steep slopes and ridges. Surface soil is very dark grayish-brown and
approximately 10-cm (4-in.) thick. Dark brown subsoil contains basalt fragments 30 cm
(12 in.) and larger in diameter. Many basalt fragments found in surface layer. Basalt rock
outcrops present. A shallow stony soil normally occurring in association with Ritzville and
Warden soils.

Warden silt loam (Wa)

Dark grayish-brown soil with a surface layer usually 23-cm (9-in.) thick. Silt loam subsoil
becomes strongly calcareous at approximately 50 cm (20 in.) and becomes lighter in color.
Granitic boulders are found in many areas. Usually greater than 150-cm (59-in.) deep.

Ephrata sandy loam (El)

Surface is dark colored, and subsoil is dark grayish-brown medium-textured soil underlain by
gravelly material, which may continue for many meters (feet). Level topography.

Ephrata stony loam (Eb)

Similar to Ephrata sandy loam. Differs in that many large hummocky ridges presently are mad
up of debris released from melting glaciers. Areas between hummocks contain many
boulders several meters (feet) in diameter.

Scooteney stony silt loam (Sc)

Developed along the north slope of Rattlesnake Hills; usually confined to floors of narrow
draws or small fan-shaped areas where draws open onto plains. Severely eroded with
numerous basaltic boulders and fragments exposed. Surface soil usually is dark
grayish-brown, grading to grayish-brown in the subsoil.

Pasco silt loam (P)

Poorly drained, very dark grayish-brown soil formed in recent alluvial material. Subsoil is
variable, consisting of stratified layers. Only small areas found on the Hanford Site, located in
low areas adjacent to the Columbia River.

Esquatzel silt loam (Qu)

Deep dark-brown soil formed in recent alluvium derived from loess and lake sediments.
Subsoil grades to dark grayish-brown in many areas, but color and texture of the subsoil vary
because of the stratified nature of the alluvial deposits.

Riverwash (Rv)

Wet, periodically flooded areas of sand, gravel, and boulder deposits that make up
overflowed islands in the Columbia River and adjacent land.

Dune sand (D)

Miscellaneous land type that consists of hills or ridges of sand-sized particles drifted and
piled up by wind, and are either actively shifted or so recently fixed or stabilized that no soil
horizons have developed.

Lickskillet silt loam (Ls)

Located on ridge slopes of Rattlesnake Hills and slopes greater than 765 m (2,509 ft) in
elevation. Similar to Kiona series except surface soils are darker. Shallow over basalt
bedrock, with numerous basalt fragments throughout the profile.
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Figure 4-9. Soil Map of the Hanford Site (adapted from
PNNL 1996a).

Mote: Sails data for Adams, Grant and
Pranklin County portions of the Hanford
Bite currently not available,
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The Hanford Site occupies approximately
one-third of the land area within the Pasco Basin.
Primary surface-water features associated with the
Hanford Site are the Columbia and Yakima rivers
(see text box, “Hanford Site Quick Facts: Surface
Water”). Several surface ponds and ditches in the
200 Areas, which were generally associated with
fuel- and waste-processing activities, are shown in
their historical locations (Figure 4-10). In the
100 Area and 300 Area, historical Hanford irrigation
canals are shown. Other active irrigation
wasteways (i.e., canals or ditches that carry excess
irrigation water back to the Columbia River) that
belong to the BoR are shown on the Wahluke Slope
In addition, several small spring-fed streams occur
on the ALE Reserve in the southwestern portion of
the Hanford Site.

A network of dams and multi-purpose water
resource projects is located along the course of the
Columbia River. Water storage behind
Grand Coulee Dam, combined with storage
upstream in Canada, totals 3.1 x 10*° m?

(1.1 x 10** ft®) of usable storage to regulate the
Columbia River for power, flood control, and
irrigation.

The flow of the Columbia River has been
inventoried and described in detail by the U.S. Army
Corps of Engineers (USACE) (DOE, DOA, and
DOI 1995). Flows through the Hanford Reach
fluctuate significantly and are controlled primarily by
releases from the Priest Rapids Dam. Recorded
flow rates in the Hanford Reach have ranged from
4,500 to 18,000 m®/s (approximately 158,900 to
635,600 ft*/s) during the runoff in spring and early
summer, and from 1,000 to 4,500 m?/s (35,300 to
158,900 ft*/s) during the low-flow period of late
summer and winter.

Annual flows near Priest Rapids during the
68 years prior to 1985 averaged nearly 3,360 m®/s
(120,000 ft¥/s) (McGavock et al. 1987). Daily
average flows during this period ranged from 1,000
to 7,000 m?/s (36,000 to 250,000 ft*/s). During the
last 10 years, the average daily flow was also about
3,360 m*/s (120,000 ft*/s). However, larger than
normal snowpacks resulted in exceptionally high
spring runoff during 1996 and 1997. The peak flow
rate during 1997 was nearly 11,750 m?/s

(415,000 ft¥/s) (DART 1998). Normal river elevations range from 120 m (394 ft) above mean sea

Columbia River Flow — Who Controls It?

On the Columbia River above the Hanford Site, there
are dams such as the Grant County Public Utility District
(PUD) Rock Island Dam and Rocky Reach Dam; the
Douglas County PUD Wells Dam; the U.S. Army Corps
of Engineers Chief Joseph Dam; the BoR Grand Coulee
Dam; and the British Columbia Hydro Keenleyside Dam,
Revelstoke Dam, and Mica Dam.

The 1964 Columbia River Treaty between the United
States and Canada provided for building four storage
reservoirs: three in Canada (Mica, Kennleyside, and
Duncan) and one in the United States (Libby). The
reservoirs that were built and operated under the

Treaty represent almost half the water storage on the
Columbia River System. The Treaty required over 15.5
million acre-feet of Canadian storage, but reservoirs
actually built contained storage capacity of 20.5 million
acre-feet. The excess storage capacity, most of

which is behind Mica Dam, is referred to as non-Treaty
storage. The Non-Treaty Storage Agreements made by
DOE's BPA were necessary to govern the rights to this
additional storage capacity. Nothing in the Treaty
prevented Canada from using all of the non-Treaty
storage unilaterally, although the United States argued it
had the right to compensation if use of the non-Treaty
storage resulted in reduced Columbia River flows into
the United States.

The three dams in British Columbia were developed to
provide water storage for power generation in the
United States. Mica Dam has the highest “head” at 200
m (656.2 ft) and is the only installation of the three to
have a powerhouse. In return for building the three
dams (Mica, Keenleyside, and Duncan), B.C. Hydro
was entitled to half the additional power generated in
the United States that resulted from storage operations
in Canada. These “downstream benefits” were sold to
a group of American utilities for 30 years. This share,
known as the “Canadian Entitlement,” is owned by B.C.
Hydro. In September 1994, British Columbia and the
United States signed a Memorandum of Agreement
which outlines new arrangements for the return of the
Canadian Entitlement, beginning in 1998.

The Vernita Bar Agreement (signed June 16, 1988, by
the U.S. Department of Energy, Federal and state
agencies, Tribal governments, and public utility districts
in Grant, Chelan, and Douglas counties) was entered
into by the dam owners to prevent salmon eggs from
being left high and dry when river flows fluctuate to
meet peak power demands.

The overall water flow in the Columbia River is
precisely controlled with cooperation from all dam
owners from the U.S. Army Corps of Engineers
Operations Center in Portland, Oregon.

level where the river enters the Hanford Site near Vernita, to 104 m (341 ft) where the river
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leaves the Hanford Site near the 300 Area. Vertical
fluctuations of approximately 1.5 m (greater than

5 vertical ft) are not uncommon along the Hanford Reach| ¢  columbia River average annual flow:
(Dirkes 1993). The width of the river varies from 3,400 m® (120,100 f°) per second
approximately 300 m (1,000 ft) to 1,000 m (3,300 ft)
within the Hanford Site.

Hanford Site Quick Facts: Surface Water

¢ Yakima River average annual flow:
104 m® (3,673 ft%) per second

Several drains and intakes are present along the
Hanford Reach. These include irrigation outfalls from the Columbia Basin Irrigation Project,
Hanford Site intakes for the onsite water export system, and Energy Northwest (formerly known |
as WPPSS) water intakes. |

The primary uses of the Columbia River include the production of hydroelectric power,
irrigation of cropland in the Columbia Basin, and transportation of materials by barge. The
Hanford Reach is the upstream limit of barge traffic on the main stem of the Columbia River.
Barges are used to transport reactor vessels from decommissioned nuclear submarines to
Hanford for disposal. Several communities located on the Columbia River rely on the river as
their source of drinking water. The Columbia River is also used as a source of both drinking
water and industrial water for several Hanford Site facilities (Dirkes 1993). In addition, the
Columbia River is used extensively for recreation, which includes fishing, hunting, boating,
sailboarding, waterskiing, diving, and swimming.

The Yakima River, bordering the southern portion of the Hanford Site, has a low annual
flow compared to the Columbia River. The average flow, based on nearly 60 years of records, is |
about 104 m¥/s (3,712 ft¥/s), with an average monthly maximum of 490 m*/s (17,500 ft¥s) and |
minimum of 4.6 m%s (165 ft¥/s). Exceptionally high flows were observed during 1996 and 1997. |
The peak average daily flow rate during 1997 was nearly 1,300 m?s (45,900 ft¥/s). Approximately |
one-third of the Hanford Site is drained by the Yakima River system.

An alkaline spring at the east end of Umtanum Ridge was documented by The Nature |
Conservancy in Biodiversity Inventory and Analysis of the Hanford Site (TNC 1998). Several |
springs are also found on the slopes of the Rattlesnake Hills, along the western edge of the |
Hanford Site. Cold Creek and its tributary, Dry Creek, are ephemeral streams within the Yakima |
River drainage system that roughly parallel SR 240 through the Hanford Site. Both streams drain
areas to the west of Hanford Site. Surface flow, when it occurs, infiltrates and disappears into the
surface sediments in the western portion of the Hanford Site. Rattlesnake Springs, located on
the western portion of the Hanford Site, forms a small surface stream that flows for approximately
3 km (1.9 mi) before disappearing into the ground.

There are no currently active ditches on the Hanford Site. The only active pond in Benton |
County'’s portion of the Hanford Site is West Lake. West Lake is located north of the 200 East |
Area and is a natural feature recharged from groundwater (PNNL 1996a). West Lake has not |
received direct effluent discharges from Hanford Site facilities; rather, its existence is caused by
the intersection of the elevated water table with the land surface in the topographically low area
south of Gable Mountain (and north of the 200 East Area). The artificially elevated water table
occurs under much of the Hanford Site and reflects the artificial recharge from past Hanford Site
operations. This elevated water table is dropping and so is the size of West Lake. |

The seepage of groundwater into the Columbia River has been known to occur for many
years. The riverbank seep discharges were documented along the Hanford Reach long before
Hanford Site operations began during World War Il (PNNL 1996a). These relatively small seeps
flow intermittently, apparently influenced primarily by changes in river level. Hanford-origin
contaminants have been documented in these groundwater discharges along the Hanford Reach
(PNNL 1996a).
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In the 200 West Area, the West Powerhouse Pond, 216-T-1 Ditch, 216-T-4-2 Ditch, and
216-Z-21 Basin are active. Inthe 200 East Area, only the East Powerhouse Ditch and the
216-B-3C Pond are active. The 216-B-3C Pond originally was excavated in the mid-1950s for
disposal of process cooling water and other liquid wastes occasionally containing low levels of
Radionuclides. The FFTF pond is located near the 400 Area and was excavated in 1978 for the
disposal of cooling and sanitary water from various facilities in the 400 Area (PNNL 1996a). The
ponds are not accessible to the public and do not constitute a direct offsite environmental impact
(PNNL 1996a). However, the ponds are accessible to migratory waterfowl, creating a potential
pathway for the dispersion of contaminants. Periodic sampling provides an independent check
on effluent control and monitoring systems (PNNL 1996a).

Among the most interesting discoveries of the 1997 field season were three previously
undocumented clusters of approximately 20 vernal pools. Vernal pools are associated more
typically with arid areas in California and Oregon. Vernal pools in Washington are little known or
studied; therefore, their occurrence on the Hanford Site is significant (TNC 1998). The Hanford
Site pools were located on the eastern end of Umtanum Ridge, in the central part of Gable Butte, |
and at the eastern end of Gable Mountain. Each cluster of pools was situated on top of an |
impermeable basalt layer that enabled water to pond in shallow depressions during wetter winter
seasons. The pools often were characterized by a distinct zonation of species from the bottom
of the pool, which might be barren throughout the growing season, to the upper pool edge, which
was occupied by various annual plant species. The vernal pools also showed wide variation in
their degree of development (i.e., some appeared to be pools that filled intermittently and were
invaded by sagebrush during extended dry periods). Most pools apparently filled with water most
years.

Vernal pools on the Hanford Site showed wide variation in regard to a number of traits,
including pool size, species composition, dominant species, degree of invasion by weedy (mostly
non-native) species, and presence of rare plant species. Pools averaged about 60 by 60 ft (18 by
18 m) in size, but ranged from 20 by 20 ft (6 by 6 m) to 150 by 100 ft (46 by 30 m). Dominant
species were typically annuals. Some vernal pools had a high cover of moss and lichen species.
In addition to their botanical resources, there was ample evidence of avian and other wildlife use |
of these vernal pools as they often provided water during dry times of the year (TNC 1998).

The cluster of 10 to 11 vernal pools on the eastern end of Umtanum Ridge were of
relatively high quality and appeared to be the most undisturbed (pristine) pools on the Site. Large
and vigorous subpopulations of Mimulus suksdorfii (Suksdorf's Monkey-flower) were found in |
almost all of these pools. Myosurus x clavicaulis (Tiny mousetail) was located in one of the |
vernal pools. The pools were spread out over an area of about 1,000 by 3,000 ft (305 by 915 m).
The lower, middle portion of Gable Butte supported a cluster of six or seven vernal pools. These
pools supported healthy populations of several thousand Mimulus suksdorfii (Suksdorf's Monkey- |
flower) and Loeflingia squarrosa var. squarrosa (Sagebrush loeflingia) plants. The area was far |
from current development; however, an old road did cross through the largest vernal pool. The
cluster of three pools on the eastern end of Gable Mountain was the least pristine of the three
sets of vernal pools. These weedy, intermittently filled pools supported a population of several
hundred Mimulus suksdorfii (Suksdorf's Monkey-flower) plants. The aggressive weed Centaurea |
solstitialis (Yellow Starthistle) posed a serious threat to the native plants at these pools (TNC |
1998). Because these vernal pools are systems of significant quality, good management |
practices would include careful monitoring for invasive species. Immediate management action |
would be needed to stop invasive plants, if detected. |

An alkaline spring and marshy area was found in a large shallow basin at the east end of
Umtanum Ridge. This previously unknown spring did not appear to have been significantly
damaged by past grazing. It is perhaps the only spring of its kind on the Hanford Site. This
spring supports a population of Castilleja exilis (Foothill Indian Paintbrush) and other alkali- |
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tolerant plant species. There also were a number of weedy species present that could threaten
the persistence of native plant species at the spring. The alkaline spring, as well as the vernal
pool clusters, are considered to be special habitat areas (TNC 1998).

West Lake and its adjacent wetlands also were surveyed during the 1997 field season. A
highly alkaline lake, West Lake results from an artificially elevated rise in the water table due to
historic waste management practices on Hanford’s central plateau (Cushing 1994). There also
was evidence of significant groundwater changes in the area, probably due to recent changes in
waste management activities that have reduced groundwater discharges on the central plateau.
Native plant communities at West Lake appeared to be substantially degraded (TNC 1998). A
historic siting of Castilleja exilis and many other species for the Hanford Site that had been
documented at West Lake in the past (Sackschewsky et al. 1992) were not located during the
1997 survey. Much of the lake basin was invested with weedy species, primarily Bassia
hyssopifolia (smotherweed).

Other than rivers and springs, there are no naturally occurring bodies of surface water |
adjacent to the Hanford Site. However, there are artificial wetlands (caused by irrigation) exist on |
the east and west sides of the Wahluke Slope portion of the Hanford Site, which lies north of the |
Columbia River. Hatcheries and canals associated with the Columbia Basin Irrigation Project
constitute the only other artificial surface water expressions in the area. The Ringold Hatchery,
located just south of the Hanford Site boundary on the east side of the Columbia River (northeast
of the 300 Area), is the only local fish hatchery. In addition to the public hatchery, the Yakama
Nation raised several species of fish in settling pools in the 100-K Area as part of an experimental
program.

Total estimated precipitation over the Pasco Basin is about 9 x 108 m® (3.2 x 10 ft%) |
annually, averaging less than 20 cm/yr (approximately 8 in./yr). Mean annual runoff from the
Pasco Basin is estimated at less than 3.1 x 10" m®/yr (1.1 x 10 ft*/yr), or approximately 3 percent |
of the total precipitation. The basin-wide runoff coefficient is zero for all practical purposes. The |
remaining precipitation is assumed to be lost through evapotranspiration, with less than 1 percent
recharging the groundwater system. Precipitation contributes recharge to the groundwater in
areas where soils are coarse-textured and bare of vegetation (PNNL 1996a).

4.3.1.1 Flooding. Large Columbia River floods have
occurred in the past, but the likelihood of recurrence of Hanford Site Quick Facts:
large-scale flooding has been reduced by the Columbia River Floods
construction of several flood control and water storage
dams upstream of the Hanford Site. Major floods on
the Columbia River typically result from rapid melting of| ¢ Largest recent flood: 1948 at 20,000 m*s
the winter snowpack over a wide area, augmented by | ¢ Probable maximum flood: 40,000 m¥/s
above-normal precipitation. The maximum historical
flood on record occurred June 7, 1894, with a peak
discharge at the Hanford Site of 21,000 m?/s (742,000 ft*/s). The largest recent flood took place

in 1948, with an observed peak discharge of 20,000 m®/s (706,280 ft*/s) at the Hanford Site
(PNNL 1996a). The exceptionally high runoff during the spring of 1996 resulted in a maximum |
discharge of nearly 11,750 m?/s (415,000 ft*/s) (DART 1998). The floodplain associated with the |
1948 flood is shown in Figure 4-11 (see text box, “Hanford Site Quick Facts: Columbia River
Floods”).

¢ Largest flood on record: 1894 at 21,000 m®/s
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Figure 4-11. Frobable Maximum Flood of the Columbia
River and Cold Creek, and the Actual 1948 Flood of the
Columbia River (adapted from PNNL 1996a).
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The Federal Emergency Management Agency has not prepared floodplain maps for the
Hanford Reach because they only prepare maps for areas that are being developed (a criterion
that specifically excludes the Hanford Reach).

Evaluation of flood potential is conducted, in part, through the concept of the probable
maximum flood, which is determined from the upper limit of precipitation falling on a drainage
area and other hydrologic factors (e.g., antecedent moisture conditions, snowmelt, and tributary
conditions) that could result in maximum runoff. The probable maximum flood for the Columbia
River below the Priest Rapids Dam has been calculated at 40,000 m?/s (1.4 million ft*/s) (see
Figure 4-11) and is greater than the 500-year flood. This flood would inundate some portions of
the 100 Area that are located adjacent to the Columbia River; but the central portion of the
Hanford Site would remain unaffected (PNNL 1996a). Floodplain issues are further discussed in
Appendix C.

The USACE has derived the Standard Project Flood with both dam-regulated and
unregulated peak discharges given for the Columbia River below Priest Rapids Dam
(PNNL 1996a). The regulated Standard Project Flood for this portion of the river is given as
15,200 m?¥s (540,000 ft*/s), and the 100-year regulated flood as 12,400 m?s (440,000 ft¥/s).

Potential dam failures on the Columbia River have been evaluated (PNNL 1996a).
Upstream failures could arise from a number of causes, with the magnitude of the resulting flood
depending on the degree of breaching at the dam. The USACE evaluated a number of scenarios
for failure of the Grand Coulee Dam, assuming flow conditions of 11,000 m*/s (400,000 ft*/s). For
purposes of emergency planning, they hypothesized that 25 and 50 percent breaches (the
instantaneous disappearance of 25 or 50 percent of the center section of the dam) would result
from the detonation of nuclear explosives in sabotage or war. The discharge or floodwave from
such an instantaneous 50 percent breach at the outfall of the Grand Coulee Dam was determined
to be 600,000 m3/s (21 million ft¥/s). In addition to the areas inundated by the probable maximum
flood, the remainder of the 100 Areas, the 300 Area, and nearly all of Richland, Washington,
would be flooded (PNNL 1996).

Determinations were not made for (1) failures of dams upstream, (2) associated failures
downstream of Grand Coulee, or (3) breaches greater than 50 percent of Grand Coulee, because
the 50 percent scenario was believed to represent the largest realistically conceivable flow that
could result from a natural or human-induced breach; that is, it was not considered credible that a
structure as large as the Grand Coulee Dam would be 100 percent destroyed instantaneously.
The analysis also assumed that the 50 percent breach would occur only as the result of direct
explosive detonation, not because of a natural event (i.e., an earthquake), and that even a
50 percent breach under these conditions would indicate an emergency situation in which other
overriding major concerns might be present.

The possibility of a landslide resulting in river blockage and flooding along the Columbia
River also has been examined for an area bordering the east side of the river upstream from the
City of Richland (PNNL 1996a). The possible landslide area considered was the 75-m (250-ft)-
high bluff (generally known as White Bluffs). Calculations were made for an 8 x 10° m®
(1 x 10° yd®) landslide volume with a concurrent flood flow of 17,000 m*/s (600,000 ft¥/s) (a
200-year flood) that results in a flood wave crest elevation of 122 m (400 ft) above mean sea
level. Areas inundated upstream from such a landslide event would be similar to a 50 percent
breach of the Grand Coulee Dam. A flood-risk analysis of Cold Creek was conducted in 1980 as
part of the characterization of a geologic repository for high-level radioactive waste. This design
work evaluated the probable maximum flood rather than the worst-case and/or 100-year flood
scenarios. Therefore, in lieu of 100- and 500-year floodplain studies, a probable maximum flood
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evaluation was made for a reference repository located directly west of the 200 East Area that
encompasses the 200 West Area (PNNL 1996a). Figure 4-11 identifies the extent of this
probable maximum flood.

4.3.1.2 Surface Water Quality. The Washington State Department of Ecology (Ecology)
classifies the Columbia River, from Grand Coulee to the Washington-Oregon border, which |
includes the Hanford Reach, as Class A (excellent) (PNNL 1996a). Class A waters are suitable |
for essentially all uses, including raw drinking water, recreation, and wildlife habitat. Federal and |
state drinking water standards, as well as DOE Order 5400.5 (DOE 1993a), apply to the

Columbia River and are currently being met.

Pacific Northwest National Laboratory (PNNL) conducts routine monitoring (for both
radiological and nonradiological water quality parameters) of the Columbia River. A yearly
summary of these monitoring results has been published since 1973 (PNNL 1996b). Numerous
water quality studies have been conducted on the Columbia River during the past 37 years.
Three outfalls, located in the 100-K, 100-N, and 300 Areas of the Hanford Site, are covered by a
National Pollutant Discharge Elimination System Permit (Permit No. WA-000374-3). These
discharge locations are monitored for various measures of water quality, including nonradioactive
and radioactive pollutants. The estimated dose from radionuclide releases is presented in
environmental reports such as the Hanford Site Environmental Report for Calendar Year 1996
(PNNL 1997a). In 1994, monitored liquid discharges resulted in a dose of 0.016 mrem to the
downstream maximally exposed individual (PNL 1995).

Radiological monitoring of the Columbia River continues to show low levels of
radionuclides. Although radionuclides associated with Hanford Site operations continued to be
identified in Columbia River water in 1994, concentrations remained well below applicable
standards at all monitored locations (PNL 1995). In 1995, tritium, iodine-129, and uranium
concentrations downstream of the Hanford Site were found to be slightly higher than upstream
concentrations, but these concentrations were well below guidelines established by DOE through
DOE Order 5400.5 (DOE 1993a) and the U.S. Environmental Protection Agency (EPA) drinking
water standards (Table 4-2). In 1995, the average annual strontium-90 and technetium-99
concentrations were essentially the same at Priest Rapids Dam (upstream of the Hanford Site)
and at the Richland pump house (PNNL 1996b).

Total alpha and beta measurements are useful indicators of the general radiological |
quality of the river that provide an early indication of changes in radioactive contamination levels |
because results are obtained quickly. Total alpha and beta measurements for 1996 were similar |
to the previous year, and were approximately 5 percent or less of the applicable drinking water |
standards of 15 and 50 pCi/L, respectively. Tritium measured at the Richland pump house was |
significantly higher than at Vernita Bridge, but continued to be well beyond the state and Federal |
drinking water standards (Dirkes 1997). The presence of a ®H concentration gradient at the |
Richland pump house supports previous conclusions made by Backman (1962) and Dirkes |
(1993) that contaminants in the 200 Area groundwater plume entering the Columbia River at and |
upstream of the 300 Area are not completely mixed by the time the river reaches the Richland |
pump house. |

Final HCP EIS 4-35 Affected Environment |



-

Table 4-2. Annual (1995) Average Concentrations of Radionuclides in the
Columbia River (adapted from PNNL 1996b).

Radionuclides

Water Concentrations (pCi/L)

Upstream
Concentration

Downstream
Concentration

EPA Drinking
Water Standard

Downstream
Concentration as
Percentage of
Drinking Water

(Priest Rapids Dam) | (Richland Pump House) Standard
H-3 34 79 20,000 0.40
Sr-90 0.08 0.09 8.0 1.1
u 0.40 0.50 20.0 (ug/L)? 25
Tc-99 ND 0.06 900
1-129 3.6x10° 5.7 x10® 0.48 0.01
2 Proposed

ND = Not Detected.

For nonradiological water quality parameters measured in Columbia River water during
1995, concentrations of metals and anions were similar upstream and downstream and were
found to be in compliance with applicable primary drinking water standards. Concentrations of
volatile organic compounds (VOCSs) also were below regulatory standards (PNNL 1996Db).

4.3.2 Groundwater

The following sections describe the groundwater resources at the Hanford Site. Ground-
water under the Hanford Site occurs under unconfined and confined conditions. The uppermost

aquifer beneath most of the Hanford Site is unconfined and is composed of unconsolidated to
semi-consolidated sediments deposited on the basalt bedrock. In some areas, deeper parts of

the aquifer are locally confined by layers of silt and clay. Groundwater in the unconfined aquifer
systems generally moves from recharge areas along the western boundary of the Hanford Site to

the east and north toward the Columbia River, which is the major discharge area. This natural
flow pattern was altered by the formation of groundwater mounds created by the discharge of

large volumes of wastewater at disposal facilities. These mounds are declining, however, and
groundwater flow is gradually returning to earlier patterns.

The confined aquifers consist of sedimentary interbeds and/or interflow zones that occur

between dense basalt flows in the Columbia River Basalt group. The main water-bearing

portions of the interflow zones occur within a network of interconnecting vesicles and fractures of
the basalt flow tops or flow bottoms. Figure 4-6 presents a generalized subsurface cross-section

of the Hanford Site.

4.3.2.1 Groundwater Hydrology. The multi-aquifer system within the Pasco Basin has been
conceptualized as consisting of four geohydrologic units: (1) Grande Ronde Basalt,

(2) Wanapum Basalt, (3) Saddle Mountain Basalt, and (4) Hanford and Ringold formation
sediments lying above the basalt units (see Figure 4-5). Geohydrologic units older than the

Grande Ronde Basalt probably are of minor importance to the regional hydrologic dynamics and

system. Together, the Grande Ronde, Wanapum, Saddle Mountains, and Imnaha Basalts
compose the Columbia River Basalt group.

The Grande Ronde Basalt is the most voluminous and widely spread formation within the

Columbia River Basalt group and has a thickness of at least 2,745 m (9,000 ft). The Grande
Ronde Basalt is composed of the basalt flows and minor intercalated sediments that are
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equivalent to or part of the Ellensburg Formation (DOE 1988a). More than 50 flows of Grande
Ronde Basalt underlie the Pasco Basin, but little is known of the lower 2,200 to 2,500 m (7,216 to
8,200 ft). Groundwater in these basalts is confined to semi-confined and is recharged along the
margins of the Columbia Plateau where the basalt is at, or close to, the land surface and by
surface-water and groundwater inflow from lands adjoining the plateau. Vertical movement into
and out of this system is known to occur. Groundwater within the Grande Ronde Basalt in the
eastern Pasco Basin is believed to originate from groundwater inflow from the east and the
northeast.

The Wanapum Basalt consists of basalt flows intercalated with minor and discontinuous
sedimentary interbeds of the Ellensburg Formation or equivalent sediments. In the Pasco Basin,
the Wanapum Basalt consists of three members, each consisting of multiple flows. The
Wanapum Basalt underlies the entire Pasco Basin and has a maximum thickness of 370 m
(1,215 ft). Groundwater within the Wanapum Basalt is confined to semi-confined.

The Saddle Mountain Basalt is composed of the youngest formation of the Columbia River
Basalt group and several thick sedimentary beds of the Ellensburg Formation or equivalent
sediments, which comprise up to 25 percent of the unit. Within the Pasco Basin, the Saddle
Mountain Basalt contains seven members, each with one or more flows. This Saddle Mountain
Basalt underlies most of the Pasco Basin, attaining a thickness of about 290 m (950 ft), but is
absent along the northwest part of the basin and along some anticlinal ridges. Groundwater in
the Saddle Mountain Basalt is confined to semi-confined, with recharge and discharge believed to
be local (PNL 1991a).

The rock materials that overlie the basalts in the structural and topographic basins within
the Columbia Plateau generally consist of Miocene-Pliocene sediments, volcanics, Pleistocene
sediments (including those from catastrophic flooding), and Holocene sediments consisting
mainly of alluvium and eolian deposits. The suprabasalt sediment (referred to as the
Hanford/Ringold unit) consists principally of the Miocene-Pliocene Ringold Formation stream,
lake, and alluvial materials, and the Pleistocene catastrophic flood deposits informally called the
Hanford formation. Groundwater within the suprabasalt sediment is unconfined, with recharge
and discharge usually coincident with topographic highs and lows (PNL 1991a). The
Hanford/Ringold unit is restricted to the Pasco Basin; principal recharge occurs (along the
periphery of the basin) from precipitation and ephemeral streams.

4.3.2.2 Groundwater Recharge. Little, if any, natural recharge occurs within the Hanford Site,
but artificial recharge occurs from liquid waste disposal activities (PNNL 1996b) (Figure 4-12).
Recharge from irrigation occurs east and north of the Columbia River and in the synclinal valleys
west of the Hanford Site. Within the Pasco Basin, recharge occurs along the anticlinal ridges to
the north and west and from groundwater inflow from the east and northeast. Sources of natural
recharge to the unconfined aquifer are rainfall and runoff from the higher bordering elevations,
water infiltrating from small ephemeral streams, and river water along influent reaches of the
Yakima and Columbia rivers. To define the movement of water in the unsaturated (vadose) zone,
the movement of precipitation through the vadose zone has been studied at several locations on
the Hanford Site. Conclusions from these studies vary depending on the location studied.

From the recharge areas to the west, groundwater flows downgradient to the discharge
areas, primarily along the Columbia River (Figure 4-13a and 4-13b). This general west-to-east
flow pattern is interrupted locally by the groundwater mounds in the 200 East and
200 West Areas. From the 200 East and 200 West Areas, a component of groundwater also
flows to the north, between Gable Mountain and Gable Butte. These flow directions represent
current conditions; the aquifer is dynamic, and responds to changes in natural and artificial
recharge (see Figures 4-14 and 4-15, respectively).
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Figure 4-12. Estimated Recharge from Infiltration of

Precipitation and Irrigation on the Hanford Site.
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Figure 4-13a. Hanford Site and Outlying Areas Water Table
Map -- June 1998 (PNNL 1998).
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Figure 4-13b. Potentiometric Map of Upper Basalt-Confined
Aquffe:_'_ System -- June 1998 (PNNL 1998).
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