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ABSTRACT:

The Hanford Site Solid (Radioactive and Hazardous) Waste Program Environmental |mpact Statement
(HSW EIS) provides environmental and technical information concerning U.S. Department of Energy
(DOE) proposed waste management practices at the Hanford Site. The HSW EIS updates analyses of
environmental consequences from previous documents and provides evaluations for activities that may be
implemented consistent with the Waste Management Programmeatic Environmental Impact Statement
(WM PEIS) Records of Decision (RODs). Waste types considered in the HSW EIS include operational
low-level radioactive waste (LLW), mixed low-level waste (MLLW), immobilized low-activity waste
(ILAW), and transuranic (TRU) waste (including TRU mixed waste). MLLW contains chemically haz-
ardous components in addition to radionuclides. Alternatives for management of these wastes at the
Hanford Site, including the alternative of No Action, are analyzed in detail. The LLW, MLLW, and TRU
waste alternatives are evaluated for arange of waste volumes, representing quantities of waste that could
be managed at the Hanford Site. A single maximum forecast volume is evaluated for ILAW. The No
Action Alternative considers continuation of ongoing waste management practices at the Hanford Site
and ceasing some operations when the limits of existing capabilities are reached. The No Action Alter-
native provides for continued storage of some waste types. The other aternatives eval uate expanded
waste management practices including treatment and disposal of most wastes. The potential environ-
mental consequences of the alternatives are generally similar. The major differences occur with respect to
the consequences of disposal versus continued storage and with respect to the range of waste volumes
managed under the alternatives. DOE’s preferred alternative isto dispose of LLW, MLLW, and ILAW in
asingle, modular, lined facility near PUREX on Hanford's Central Plateau; to treat MLLW using a com-
bination of onsite and offsite facilities; and to certify TRU waste onsite using a combination of existing,
upgraded, and mobile facilities. DOE issued the Notice of Intent to prepare the HSW EIS on October 27,
1997, and held public meetings during the scoping period that extended through January 30, 1998. In
April 2002, DOE issued theinitia draft of the EIS. During the public comment period that extended
from May through August 2002, DOE received numerous comments from regulators, tribal nations, and
other stakeholders. In March 2003, DOE issued arevised draft of the HSW EIS to address those com-
ments, and to incorporate disposal of ILAW and other alternatives that had been under consideration since
the first draft was published. Comments on the revised draft were received from April 11 through

June 11, 2003. Thisfinal EIS respondsto comments on the revised draft and includes updated analyses
to incorporate information developed since the revised draft was published. DOE will publish the
ROD(s) in the Federal Register no sooner than 30 days after publication of the Environmental Protection
Agency’s Notice of Availability of the final HSW EIS.
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ANSI
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ARAR
ATG
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BNSF
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BRMiS
BRMaP
BWIP

C3T
CAA
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Cat 1
Ca 3
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CcP
CDE
CEDE
CEQ
CERCLA
CFEST
CFR

CH

Ci
CNSS
Co
CRCIA
CRD

Acronyms/Abbreviations

annual average daily traffic

Atomic Energy Act

U.S. Atomic Energy Commission

as low as reasonably achievable

Fitzner/Eberhardt Arid Lands Ecology (Reserve)
American National Standards Institute
Accelerated Process Line

applicable or relevant and appropriate requirement
Allied Technology Group, Inc.

Benton Clean Air Authority

bioconcentration factor

best demonstrated available technology

Bechtel Hanford, Inc.

Bureau of Labor Statistics

Burlington Northern and Santa Fe Railway

(U.S. Department of Energy) Bonneville Power Administration
Hanford Site Biological Resources Mitigation Strategy
Hanford Site Biological Resources Management Plan

Basalt Waste Isolation Project

cleanup, constraint, and challenges team

Clean Air Act

Computerized Accident/Incident Reporting System

Category 1 low-level waste (Hanford Site)

Category 3 low-level waste (Hanford Site)

Columbia Basin College

Comprehensive Conservation Plan

committed dose equivalent

committed effective dose equivalent

Council on Environmental Quality

Comprehensive Environmental Response, Compensation, and Liability Act
Coupled Fluid, Energy, and Solute Transport (computer code)
Code of Federal Regulations

contact-handled

curie(s)

Council of the National Seismic System

carbon monoxide

Columbia River Comprehensive Impact Assessment
Comment Response Document
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CSB Canister Storage Building

cwcC Central Waste Complex

D&D decontamination and decommissioning

dB decibel(s)

dBA A-weighted decibel(s)

DCG derived concentration guide

DEIS Draft Environmental Impact Statement

D, longitudinal dispersivity

DOE U.S. Department of Energy

DOE-ORP U.S. Department of Energy, Office of River Protection
DOE-RL U.S. Department of Energy, Richland Operations Office
DOL U.S. Department of Labor

DOT U.S. Department of Transportation

Dy transverse dispersivity

DWS drinking water standard

EA environmental assessment

ECAMP Ecological Compliance Assessment Management Plan
ECEM Ecological Contaminant Exposure Model (computer code)
Ecology Washington State Department of Ecology

EDE effective dose equivalent

EDNA environmental designation for noise abatement

EH U.S. Department of Energy Office of Environment, Safety and Health
EHQ environmental hazard quotient

EIS environmental impact statement

EM U.S. Department of Energy Office of Environmental Management
EMI environmental management integration

EMSL Environmental and Molecular Sciences Laboratory
ENCO enterprise companies

EOC Emergency Operations Center

EPA U.S. Environmental Protection Agency

ERDA U.S. Energy Research and Devel opment Administration
ER environmental restoration

ERDF Environmenta Restoration Disposal Facility

ERPG Emergency Response Planning Guideline

ERTC Effluent Retention and Treatment Complex

ESA Endangered Species Act

ESU Evolutionarily Significant Unit

ETF 200 Area Effluent Treatment Facility

FEMA Federal Emergency Management Agency

FFS focused feasibility study

FFTF Fast Flux Test Facility
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FH Fluor Hanford, Inc.

FONS finding of no significant impact

FR Federal Register

FRAMES Framework for Risk Analysisin Multimedia Environmental Systems
(computer code)

FTE full-time equivalent (or full-time employee)

FWS U.S. Fish and Wildlife Service

FY fiscal year

GC U.S. Department of Energy Office of General Counsel

GIS geographic information system

GOCO government-owned contractor-operated

GPS global positioning system

GTC3 greater than Category 3 low-level waste (Hanford Site)

GTCC greater than Class C low-level waste (NRC)

HAMMER Hazardous Materials Management and Emergency Response Facility
(Volpentest Training and Education Center)

HCPEIS Hanford Comprehensive Land-Use Plan Environmental Impact Statement

HCRC Hanford Cultural Resources Case

HCRL Hanford Cultural Resources Laboratory

HDPE high-density polyethylene

HDW EIS Disposal of Hanford Defense High-Level, Transuranic, and Tank Wastes
Environmental Impact Statement

HEHF Hanford Environmental Health Foundation

HEPA high-efficiency particulate air

HIC high-integrity container

HLW high-level (radioactive) waste

HMS Hanford Meteorology Station

HPMP Hanford Performance Management Plan

HPPE high-density polyethylene

HSRAM Hanford Site Risk Assessment Methodol ogy

HSSWAC Hanford Site solid waste acceptance criteria

HSW Hanford solid waste within Hanford Solid Waste Program

HSW EIS Hanford Site Solid (Radioactive and Hazardous) Waste Program
Environmental Impact Statement

HTWOS Hanford Tank Waste Operating System

HW hazardous waste

HWMA Washington State Hazardous Waste Management Act

HWMP Hanford Waste Management Program

HWVP Hanford Waste Vitrification Project

Hz hertz
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ICRP International Commission on Radiological Protection

IDF integrated disposal facility

IDLH Immediately Dangerous to Life and Health

ILAW immobilized low-activity waste

IPABS Integrated Planning, Accountability and Budgeting System

ISCST3 Industrial Source Complex Short-Term Model, version 3 (computer code)

SO International Standards Organization

ISS interim safe storage

Kq distribution coefficient for partitioning of contaminantsin soil

LCF latent cancer fatality

LC50 chemical concentration reported to be lethal to 50 percent of the exposed
organisms after some period of exposure, usually afew hoursto afew days

LD50 dose reported to be lethal to 50 percent of the exposed organisms after some
period of exposure, usually afew hoursto afew days

LDR Land Disposal Restriction

LEPC Local Emergency Planning Committee

LERF Liquid Effluent Retention Facility

LIGO Laser Interferometer Gravitational-Wave Observatory

LLBG Low Level Burial Ground

LLW low-level (radioactive) waste

LLW MA low-level waste management area

LMF lined modular facility

LOA line of analysis

LOEC lowest observed effects concentration

LOEL lowest observed effects level

LOS level of service

LwWC lost workday case

LWD lost workday

M&O management and operations

MASS2 Modular Aquatic Simulation System 2 (computer code)

MBTA Migratory Bird Treaty Act

MCL maximum contaminant level

MEI maximally exposed individual

MEK methyl ethyl ketone

MEPAS Multimedia Environmental Pollutant Assessment System

MLLW mixed low-level waste

MMEDE Multimedia-Modeling Environmental Database Editor (computer code)

MMI Modified Mercalli Intensity

MT metric ton(s) (tonnes)

MTCA Model Toxics Control Act

MTG minimum technology guidance

MTU metric tons of uranium
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NAAQS
National Register
NCRP
NDA
NDE
ND

NE
NEPA
NESHAPs
NIOSH
NM
NMFS
NO,
NOA
NOAEL
NOC
NOE
NOI
NPDES
NPS
NRC
NS

NTS
NWPF
NWS

OAR
OCF
OFM
ORP
ORR
OSHA

PA
PCB
pCi
PEIS
PEL
PFP
PHMC
PM
PM1o
PNNL

ppm

National Ambient Air Quality Standards
National Register of Historic Places

National Council on Radiation Protection and M easurements

non-destructive assay
non-destructive examination

not detected

no emissions

National Environmental Policy Act

National Emission Standards for Hazardous Air Pollutants

National Institute for Occupational Safety and Health
not measured

National Marine Fisheries Service

nitrogen dioxide

Notice of Availability

no observed adverse effects level

Notice of Construction

Notice of Extension

Notice of Intent

National Pollutant Discharge Elimination System
National Park Service

U.S. Nuclear Regulatory Commission

no standard

Nevada Test Site

new waste processing facility

National Weather Service

Oregon Administrative Rule

offsite commercial facility

Office of Financial Management

(U.S. Department of Energy) Office of River Protection
(U.S. Department of Energy) Oak Ridge Reservation
U.S. Occupational Safety and Health Administration

performance assessment

polychlorinated biphenyl

picocurie(s)

Programmatic Environmental |mpact Statement
permissible exposure level

Plutonium Finishing Plant

Project Hanford Management Contract
particulate matter

particulate matter with aerodynamic diameters 10 um or smaller

Pacific Northwest National Laboratory
parts per million
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PSD prevention of significant deterioration

Pu plutonium

PUREX Plutonium-Uranium Extraction Facility

R roentgen

R&D research and development

RADTRAN Radioactive Transportation Risk Analysis (computer code)

RCRA Resource Conservation and Recovery Act

RCT radiological control technician

RCW Revised Code of Washington

REIS Regional Economic Information System

R¢ contaminant retardation factors

RfD reference dose

RH remote-handled

RIMS Regional Input-Output Modeling System (computer code)

RL (U.S. Department of Energy) Richland Operations Office

ROD Record of Decision

RPP River Protection Project

SA safety analysis

SAC System Assessment Capability (computer code)

SALDS State-Approved Land Disposal Structure

SC species of concern

SCAPA Subcommittee on Consequence Assessment and Protective Actions

SEIS Supplemental Environmental Impact Statement

SEPA State (of Washington) Environmental Policy Act

SERC State Emergency Response Commission

Sl Le Systéme International d' Unites (International System of Units
[metric system])

SIP state implementation plan

SLD shallow land disposal

SNF spent nuclear fuel

SO, sulfur dioxide

SR State Route

SRS (U.S. Department of Energy) Savannah River Site

SST single-shell tank

STOMP Subsurface Transport Over Multiple Phases (computer code)

STP site treatment plan

SWB standard waste box

SWBG solid waste burial ground

SWIFT Solid Waste Integrated Forecast Technical (report)

SWITS Solid Waste Information and Tracking System

SWOC Solid Waste Operations Complex
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T&E
TCP
TD
TEDE
TEDF
TEEL
TI
TLV
TNC
TPA
TRAGIS

TRC

TRIGA

TRU
TRUPACT-II
TRUSAF
TSCA

TSD

TSP

TWRS

UPR
UGO;
uSsC
USGS
uw
UWGP

VADER
VOC

WAC
WDFW
WDOH
WESF
WHC

WIF

WIPP
WIPP SEIS2

WM
WM PEIS
WNHP

threatened and endangered (biological species designation)

traditional cultural property

temperature difference

total effective dose equivalent

200 Area Treated Effluent Disposal Facility

Temporary Emergency Exposure Limit

Transportation Index

threshold limit value

The Nature Conservancy (of Washington)

Tri-Party Agreement (Hanford Federal Facility Agreement and Consent Order)

Transportation Routing Analysis Geographic Information System
(computer code)

total recordable case

Test Reactor and Isotope Production General Atomics

transuranic

Transuranic Package Transporter-11

Transuranic Storage and Assay Facility

Toxic Substances Control Act

treatment, storage, and/or disposal

total suspended particulates

Tank Waste Remediation System

unplanned release

uranium trioxide

United States Code

U.S. Geological Survey

University of Washington

University of Washington Geophysics Program

VADose zone Environmental Release (computer code)
volatile organic compound

Washington Administrative Code

Washington State Department of Fish and Wildlife

Washington State Department of Health

Waste Encapsulation and Storage Facility

Westinghouse Hanford Company

well intercept factor

Waste | solation Pilot Plant

Waste | solation Pilot Plant Disposal Phase Fina Supplemental Environmental
Impact Statement

waste management

Waste Management Programmatic Environmental Impact Statement

Washington Natural Heritage Program
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WRAP Waste Receiving and Processing Facility
WSU-TC Washington State University — Tri-Cities Branch Campus
WTP waste treatment plant
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Glossary of Terms

anadromous— Migrating up rivers from the seato breed in fresh water.

aromatic — Of, related to, or containing the six-carbon ring typical of the benzene series and related
organic groups also, “having an aroma’.

bioconcentration factor (BCF) — The ratio of the tissue concentration of an aguatic organism to the
water concentration where uptake is to limited to water alone, usually derived in an experimental setting.

borrow pit — The excavation site used to obtain geological resources (such as sand, gravel, basalt rocks,
or fine sediments).

caisson — As used in the HSW EIS, these structures are reinforced cylindrical steel and concrete
underground vaults 2.4 m (8 ft) in diameter and 3-m (10-ft) high designed to store remote-handled waste
in the Low Level Burial Grounds.

candidate species — Plants and animals with a status of concern, but about which more information is
needed before they can be proposed for listing as threatened species or endangered species. A state
candidate speciesis one that is being reviewed for possible listing as a state endangered, threatened, or
sensitive species as specified by the Washington State Department of Fish and Wildlife. See also
endangered species, threatened species, and species of concern.

cap — A cap used to cover aradioactive burial ground with soil, rock, vegetation, or other materials as
part of the facility closure process. The cap is designed to reduce migration of radioactive and hazardous
materials in the waste by infiltration of water or by intrusion of humans, plants, or animals from the
surface. InthisEIS, the modified RCRA Subtitle C barrier was selected to use asa cap for LLW and
MLLW disposal grounds. (Also called “cover cap” and “barrier” inthisEIS.)

capping — As applied to radioactive and mixed-waste disposal facilities, the process of covering aburial
ground with soil, rock, vegetation, or other materials as part of the facility closure process.

car cinogen — A substance that can cause cancer.

cask — A heavily shielded container used to store or ship radioactive materials.

Category 1 low-level waste — Low-level radioactive waste containing radionuclide concentrations within
the maximum limits defined for this waste type in the HSSWAC. These limits are site-specific, and they
define the lowest activity category of low-level radioactive waste. Category 1 wastes typically do not
require special packaging or treatment for disposal by shallow land burial.

Category 3 low-level waste — Low-level radioactive waste containing radionuclide concentrations greater
than those defined for Category 1 waste, but within the maximum limits defined for Category 3 waste in
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the HSSWAC. These limits are site-specific, and are established using the performance assessment for a
particular disposal facility. Category 3 wastes typically require special packaging or treatment for
disposal by shallow land burial.

char acterization — See waste characterization.

chemical oxidation — Oxidation of a material by adding chemicals such as peroxide, ozone, persulfates,
or other oxidizing material. Commonly used for oxidation of organic constituents.

chemical reduction — Reduction of amaterial by adding chemicals such as sulfites, polyethylene glycol,
hydrosulfide, or ferrous salts. Commonly used for the reduction of hexavalent chromium to the trivalent
state. In al these cases, the reduced forms of the contaminant are much less mobile in the environment
because of their low solubility and high adsorption to soils. Microbiological reduction of these waste
constituents also has been found to occur naturally in sediment and aquifer environments and with addi-
tion of chemical food sources to enhance the microbe growth rates reductive biological remediation is
becoming more economical.

cleanup — The term cleanup refers the full range of projects and activities being undertaken to address
environmental and legacy waste issues associated with the Hanford Site.

closure— As applied to radioactive and hazardous waste disposal facilities, the process of site
stabilization and placement of caps or other barriers to provide long-term confinement of the waste.

contact-handled (CH) waste — Generally, packaged waste whaose external surface dose rate does not
exceed 200 mrem/hr and does not create a high radiation area (>100 mrem/hr at 30 cm). See also remote-
handled waste.

crib — An underground structure designed to receive liquid waste that can percolate into the soil directly
and/or after traveling through a connected tile field.

criteria pollutants — Six pollutants (carbon monoxide, suspended particul ates of specified sizes, sulfur
dioxide, lead, nitrogen oxide, and ozone) known to be hazardous to human health or structures and for
which the U.S. Environmental Protection Agency (EPA) sets National Ambient Air Quality Standards
under the Clean Air Act (40 CFR 50).@

cullet — Small pieces of glass (similar in size to pea-gravel) formed when hot molten glassis quenched in
awater bath.

cumulative impacts (effects) — Impact on the environment that results from the incremental impact of the
action when added to other past, present, and reasonably foreseeable future actions regardless of what
agency (federal or non-federal) or person undertakes such other actions. Cumulative impacts can result
from individually minor but collectively significant actions taking place over a period of time.

(@) 40 CFR50. “Nationa Primary and Secondary Ambient Air Quality Standards.” Code of Federal Regulations.
Onlineat: http://www.access.gpo.gov/nara/cfr/waisidx_01/40cfr50_01.html
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danger ous waste — Solid waste designated in WAC 173-303-070® through WAC 173-303-100 as
dangerous or extremely hazardous waste, or mixed waste.

deactivation — As applied to waste treatment, the removal of the hazardous characteristics of awaste due
toitsignitability, corrosivity, and or reactivity.

decibel — A standard unit of sound pressure. The decibel isavalue equal to 10 times the logarithm of the
ratio of a sound pressure squared to a standard reference sound-pressure level (20 micropascals) squared.

decommissioning — Officially remove from service or demolish afacility.

decontamination — Final actions taken to reduce the potential health and safety impacts of DOE-
contaminated facilities, including activities to stabilize, reduce, or remove radioactive and hazardous
materials. Includesthe removal, reduction, or neutralization of radionuclides and/or hazardous materials
from contaminated facilities, equipment, or soils by washing, heating, chemical or el ectrochemical action,
mechanical cleaning, or other techniques.

deterministic analysis— A single calculation using only a single value for each of the model parameters.
A deterministic system is governed by definite rules of system behavior leading to cause and effect
relationships and predictability. Deterministic calculations do not account for uncertainty in the physical
relationships or parameter values. Typically, deterministic calculations are based on best estimates of the
involved parameters. See stochastic analysis.

disposal — As generally used in this document, placement of waste with no intent to retrieve. Statutory or
regulatory definitions of disposal may differ.

dose — The accumulated radiation or hazardous substance delivered to the whole body, or a specified
tissue or organ, within a specified time interval, originating from an external or internal source. See also
termsrelated to radiation exposure and dose.

edaphic — Of, or relating to, the soil.

effluent — Airborne and liquid wastes discharged to the environment.

element occurrence — An element occurrence of aplant community is one that meets the minimum
standards set by the State of Washington Natural Heritage Program (WNHP) for ecological condition,
size, and the surrounding landscape. Element occurrences are generally considered to be of significant

conservation value from a state and/or regional perspective.

endanger ed species (Federal) — Plants or animals that are in danger of extinction throughout all or a
significant portion of their ranges and have been listed as endangered by the U.S. Fish and Wildlife

(8 WAC 173-303. “Dangerous Waste Regulations.” Washington Administrative Code, Olympia, Washington.
Onlineat: http://www.leg.wa.gov/wac/index.cfm?fuseaction=chapterdigest& chapter=173-303
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Service or the National Marine Fisheries Service, following the procedures set out in the Endangered
Species Act and its implementing regulations (50 CFR 424).@

endanger ed species (State) — Washington State defines endangered species as any wildlife species native
to the state of Washington that is seriously threatened with extinction throughout all or a significant
portion of its range within the state (WAC 232-12-297).®) See also candidate species and threatened
Species.

eolian — Pertaining to, caused by, or carried by the wind.

ERPG-1 — The maximum concentration in air below which it is believed nearly al individuals could be
exposed for up to one hour without experiencing other than mild transient adverse health effects or
perceiving a clearly defined objectionable odor.

ERPG-2 — The maximum concentration in air below which it is believed nearly al individuals could be
exposed for up to one hour without experiencing or developing irreversible or other serious health effects
or symptoms that could impair their abilities to take protective action.

ERPG-3 — The maximum concentration in air below which it is believed nearly al individuals could be
exposed for up to one hour without experiencing or developing life-threatening health effects.

Evolutionarily Significant Unit (ESU) — A distinctive group of Pacific salmon, steelhead, or sea-run
cutthroat trout.

Federal species of concer n — Species whose conservation standing is of concern to the U.S. Fish and
Wildlife Service but for which status information still is needed.

fluvial — Produced by the action of flowing water.

french drain — A rock-filled encasement with an open bottom to allow seepage of liquid waste into the
ground.

generator —Within the context of this document, generators refer to organizations within DOE or
managed by DOE whose act or process produces low-level waste, mixed low-level waste, or transuranic
waste.

graded approach — A process by which the level of analysis, documentation, and actions necessary to
comply with a requirement are commensurate with 1) the relative importance to safety, safeguards, and

(8 50 CFR 424. “Listing Endangered and Threatened Species and Designating Critical Habitat.” Code of Federal
Regulations. Onlineat: http://www.access.gpo.gov/nara/cfr/waisidx_01/50cfr424 01.html

(b) WAC 232-12-297. “Endangered, threatened, and sensitive wildlife species classification.” Washington
Administrative Code, Olympia, Washington. Online at:
http://www.leg.wa.gov/wac/index.cfm?fuseacti on=Secti on& Section=232-12-297
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security; 2) the magnitude of any hazard involved; 3) the life cycle stage of afacility; 4) the programmatic
mission of afacility; 5) the particular characteristics of afacility; and 6) any other relevant factor.

greater than Category 3 (GTC3) low-level waste — Low-level radioactive waste that exceeds the
maximum radionuclide concentrations as defined for Category 3 low-level waste. See also Category 3
waste.

Hanford Federal Facility Agreement And Consent Order — See Tri-Party Agreement.

hazar dous waste — Waste that contains chemically hazardous constituents regulated under Subtitle C of
the Resource Conservation and Recovery Act (RCRA), as amended (40 CFR 261)@ and regulated as a
hazardous waste and/or mixed waste by the EPA. May also include solid waste designated by
Washington State in WAC 173-303-070® through WAC 173-303-100 as dangerous or extremely
hazardous waste, or mixed waste. See also mixed low-level waste.

high-integrity container (HIC) — A container that provides additional confinement for remote-handled
Category 3 LLW and some contact-handled Category 3 LLW and is typically constructed of concrete or
other durable material.

high-level (radioactive) waste (HLW) — High-level waste isthe highly radioactive waste material
resulting from the processing of spent nuclear fuel, including liquid waste produced directly in processing
and any solid material derived from such liquid waste that contains fission products in sufficient concen-
trations, and other highly radioactive material that is determined, consistent with existing law, to require
isolation.

immabilization — Placing the waste within a material such as concrete or a glass to immobilize (reduce
dispersability and leachability of) the radioactive or hazardous components within the waste. See also
stabilization.

immobilized low-activity waste (ILAW) — The solidified low-activity waste from the treatment and
immobilization of Hanford tank wastes. See also low-activity waste.

in-trench grouting — In-trench grouting involves placing the waste on a cement pad or on spacers,
installing reinforcement steel and forms around the waste, and covering the waste with fresh concrete to
encapsulate the waste within a concrete barrier.

lacustrine — Of or pertaining to lakes.

(a) 40 CFR 261. “Identification and Listing of Hazardous Waste.” Code of Federal Regulations. Online at:
http://www.access.gpo.gov/naral/cfriwaisidx_01/40cfr261_01.html

(b) WAC 173-303. “Dangerous Waste Regulations.” Washington Administrative Code, Olympia, Washington.
Onlineat: http://www.leg.wa.gov/wac/index.cfm?fuseaction=chapterdigest& chapter=173-303
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land disposal restrictions— The restrictions and requirements for land disposal of hazardous or
dangerous waste as specified in 40 CFR 268 (RCRA) and WAC 173-303-140 (Washington State
Dangerous Waste Regulations).

land-use designations:

Industrial-Exclusive — An area suitable and desirable for treatment, storage, and disposal of
hazardous, dangerous, radioactive, non-radioactive wastes, and related activities.

Conservation (Mining) — An areareserved for the management and protection of archeological,
cultural, ecological, and natural resources. Limited and managed mining (for example, quarrying for
sand, gravel, basalt, and topsoil for governmental purposes only) could occur as a specia use (i.e., a
permit would be required) within appropriate areas. Limited public access would be consistent with
resource conservation. This designation includes related activities.

latent cancer fatality (L CF) — A cancer death postulated to result from, and occurring some time after,
exposure to ionizing radiation or other carcinogens.

Asapplied to populations, the postulated number of fatal cancersin a given population due to the
calculated or measured collective dose to that population as aresult of a given action or activity.

Asapplied toindividuals, the probability of afatal cancer in agiven individual due to the calculated
or measured dose received by that individual as aresult of a given action or activity.

leachate — As applied to mixed low-level waste trenches, any liquid, including any suspended
componentsin the liquid, that has percolated through or drained from hazardous waste.

lost wor kday cases (L WCs) — Represent the number of cases recorded resulting in days away from work
or days of restricted work activity, or both, for affected employees.

lost workdays (L WDs) — The total number of workdays (consecutive or not), after the day of injury or
onset of illness, during which employees were away from work or limited to restricted work activity
because of an occupational injury or illness.

low-activity waste — The waste that remains after separating from high-level waste as much of the
radioactivity as practicable, and that when solidified may be disposed of as low-level waste in a near-
surface facility.

low-income person — A person living in a household that reports an annual income less than the United
States official poverty level, as reported by the U.S. Census Bureau.

low-level (radioactive) waste (LL W) — Radioactive waste that is not high-level waste, spent nuclear fuel,

transuranic waste, byproduct material (as defined in section 11€[2] of the Atomic Energy Act of 1954, as
amended), or naturally occurring radioactive material.
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macr oencapsulation — Treatment method applicable to debris wastes as defined by RCRA. Refersto
application of surface coating materials, such as polymeric organics (for example, resins and plastics) or
of ajacket of inert material to reduce surface exposure to potential leaching media.

maximally exposed individual (MEI) — The maximally exposed individual is a hypothetical person who
has alifestyle, and isin alocation, such that that any other individual would be unlikely to receive a
higher exposure to radiation or hazardous materials. The MEI may be an individual who resides or works
near the Hanford Site, or who is temporarily at a publicly accessible location where the maximum dose
from a short-term event would occur.

micr obiotic (cryptogamic) crusts—generally occur in the top 1 to 4 mm of soil and are formed by living
organisms and their by-products, creating a crust of soil particles bound together by organic materials.

microencapsulation — The encapsulation of waste components in the atomic structure of compounds or
materials such as glass, cement, or polymer waste forms.

minority — Individual (s) who are members of the following population groups: American Indian or
Alaskan Native; Asian or Pacific Idander; Black, not of Hispanic origin; or Hispanic.

mixed low-level waste (MLLW) — Low-level waste determined to contain both source, special nuclear,
or byproduct material subject to the Atomic Energy Act of 1954, as amended, and a hazardous component
subject to the Resource Conservation and Recovery Act (RCRA), as amended, or Washington State
Dangerous Waste Regulations. See also hazardous waste, dangerous waste.

modular facility — Asused in this HSW EIS, amodular disposal facility would consist of a number of
expandable segments or areas within an overall master facility. Each module would be designed to
handle certain waste types or forms. For example remote handled wastes might be in a different area or
“module’ than standard packages of contact handled low-level waste or mixed low-level waste.

neutralization — Changing the pH of a solution to near 7 by adding an acidic or basic material.

no action alternative — In this EIS, the no action alternative consists of continuing ongoing activities, but
does not include development of new capabilities to manage wastes that cannot currently be disposed of .

noise — Sound that is unwanted and perceived as unpleasant or a nuisance.

non-standard (packaging) — Non-standard waste packages refer to specially designed waste containers
or packages used for large, or odd shaped low-level waste, mixed low-level waste or transuranic waste
items or items with high dose rates or other unique conditions. See aso standard (packaging).

normal operations— As used in thisHSW EIS, normal operations refers to routine waste management
activities, for example, waste treatment activities (including processing), packaging and repackaging,
storage, and final disposal of waste, and is exclusive of accident conditions, save for minor process
upsets.
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order of magnitude— Asused in this EIS, an order of magnitude is taken as a power (or factor) of 10.

oper ational waste — Solid wastes that are generated in support of cleanup activities, including such items
as contaminated personnel protective clothing, disposable laboratory supplies, and failed tools and
equipment.

physical extraction — Separation or removal of materials or components based on size or material
characteristic.

PM ;o — Particulates with an aerodynamic diameter less than or equal to anominal diameter of
10 micrometers.

PM ;5 — Particulates with an aerodynamic diameter less than or equal to anominal diameter of
2.5 micrometers.

porewater — The amount of water effectively trapped or retained by a volume of soil.

processing — As used in thisHSW EIS, refers to any activity necessary to prepare waste for disposal.
Processing waste may consist of repackaging, removal, or stabilization of non-conforming waste, or
treatment of physically or chemically hazardous constituents in compliance with state or federal
regulations.

radioactive waste — In general, waste that is managed for its radioactive content. Waste material that
contains source, specia nuclear, or by-product material is subject to regulation as radioactive waste under
the Atomic Energy Act. Also, waste material that contains accel erator-produced radioactive materia or a
high concentration of naturally occurring radioactive material may be considered radioactive waste.

release — Any spilling, leaking, pumping, pouring, emitting, emptying, discharging, injecting, escaping,
leaching, dumping, or disposing of a material into the environment. Statutory or regulatory definitions of
release may differ.

remedial action — Activities conducted to reduce potential risksto people and/or harm to the
environment from radioactive and/or hazardous substance contamination. See also cleanup.

remote-handled (RH) waste — Packaged radioactive waste for which the external dose rate exceeds that
defined for contact-handled waste (generally 200 mrem/hr at the container surface). These wastes require
handling using remotely controlled equipment, or placement in shielded containers, to reduce the human
exposures during routine waste management activities. See also contact-handled waste.

retrievably stored waste — Waste stored in a manner that isintended to permit retrieval at a future time.

review 1 species— A plant taxon of potential concern that isin need of additional field work before a
status can be assigned. See also species of concern.
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shrub-steppe — Plant community consisting of short-statured, widely spaced, small-leaved shrubs,
sometimes aromatic, with brittle stems and an understory dominated by perennial bunchgrasses.

sensitive species — A taxon that is vulnerable or declining and could become endangered or threatened in
Washington state without active management or removal of threats. The federal listings classify species
as listed (endangered/threatened), candidate, or proposed.

seep — To flow slowly, or ooze; on the Columbia River, seepage occurs below the river surface and
exposed riverbank, particularly noticeable at low-river stage. The seeps flow intermittently, apparently
influenced primarily by changesin the river level.

site— A geographic entity comprising leased or owned land, buildings, and other structures required to
perform program activities.

species of concern — Plants identified by the Washington Natural Heritage Program as sensitive (vulner-
able or declining and could become endangered or threatened), Review 1 (more field work needed), or
Review 2 (unresolved taxonomic problems). See also endangered species and threatened species. The
federal listings classify species as listed (endangered/threatened), candidate, or proposed.

stabilization — Mixing an agent such as Portland cement with the waste to increase the mechanical
strength of the resulting waste form and decrease its |eachability.

standard (packaging) — Standard waste packages refer to the common forms of waste packages (such as
drums and boxes) used for low-level waste and mixed low-level waste. See also non-standard

(packaging).

stochastic analysis— Set of calculations performed using values randomly selected from a range of
reasonable values for one or more parameters; in contrast, see deterministic analysis. Inthe HSW EIS,
the median value was reported.

stochastic variability — Natural variation of a measured quantity; for example, in aroom full of people,
thereis an average height with some being taller and some shorter; the stochastic variability of that group
is described by the differences between the individuals heights and the average.

storage — The holding of waste for atemporary period, at the end of which the waste is treated, disposed
of, or stored elsewhere.

taxa — Plural of taxon.
taxon — A group of organisms sharing common characteristics in varying degrees of distinction that

constitute one of the categories of taxonomic classification, such as a phylum, class, order, family, genus,
Or species.
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TEEL -1 — The maximum concentration in air below which it is believed nearly all individuals could be
exposed without experiencing other than mild transient adverse health effects or perceiving a clearly
defined objectionable odor.

TEEL -2 — The maximum concentration in air below which it is believed nearly all individuals could be
exposed without experiencing or developing irreversible or other serious health effects or symptoms that
could impair their abilities to take protective action.

TEEL -3 — The maximum concentration in air below which it is believed nearly all individuals could be
exposed without experiencing or developing life-threatening health effects.

threatened species— Any plants or animals that are likely to become endangered species within the
foreseeable future throughout all or asignificant portion of their ranges, and which have been listed as
threatened by the U.S. Fish and Wildlife Service or the National Marine Fisheries Service following the
procedures set out in the Endangered Species Act and itsimplementing regulations (50 CFR 424).@
Washington State defines threatened species as any wildlife species native to the state of Washington that
islikely to become an endangered species within the foreseeabl e future throughout a significant portion of
its range within the state (WAC 232-12-297).") See also candidate species and endangered species.

teleost fish — Of or belonging to the Teleostei or Teleostomi, alarge group of fishes with bony skeletons,
including most common fishes. The teleosts are distinct from the cartilaginous fishes such as sharks,
rays, and skates.

total recordable cases (TRCs) — Work-related deaths, illnesses, or injuries resulting in loss of
consciousness, restriction of work or motion, transfer to another job, or required medical treatment
beyond first aid.

Toxic Substances Control Act (TSCA) waste — Any waste, including polychlorinated byphenyl
commingled waste, regulated under the TSCA requirements codified in 40 CFR 761.©

toxicological impact — Impact on human health, due to exposure to, or intake of, chemical materials.
These impacts are typically described in terms of damage to affected organs.

transportation index (TI) of the package or packages—is defined as the highest package dose rate
(mrem per hour) that would be received by an individual located at a distance of 1 m (3.3 ft) from the
external surface of the package.

(8 50 CFR 424. “Listing Endangered and Threatened Species and Designating Critical Habitat.” Code of Federal
Regulations. Onlineat: http://www.access.gpo.gov/naralcfr/waisidx_01/50cfr424 01.html

(b) WAC 232-12-297. “Endangered, threatened, and sensitive wildlife species classification.” Washington
Administrative Code, Olympia, Washington. Online at:
http://www.leg.wa.gov/wac/index.cfm?fuseacti on=Secti on& Section=232-12-297

(c) 40 CFR 761. “Polychlorinated Biphenyls (PCBs) Manufacturing, Processing, Distribution In Commerce, and
Use Prohibitions.” Code of Federal Regulations. Online at:
http://www.access.gpo.gov/naral/cfriwaisidx_01/40cfr761_01.html
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transuranic isotope — Isotopes of any element having an atomic number greater than 92 (the atomic
number of uranium).

transuranic (TRU) waste — Transuranic waste is radioactive waste containing more than 100 nanocuries
(3700 becquerels) of apha-emitting transuranic isotopes per gram of waste, with half-lives greater than
20 years, except for the following:

¢ high-leve radioactive waste

o waste that the Secretary of Energy has determined, with the concurrence of the Administrator of the
Environmental Protection Agency, does not need the degree of isolation required by the 40 CFR
Part 191 disposal regulations

o waste that the Nuclear Regulatory Commission has approved for disposal on a case-by-case basisin
accordance with 10 CFR 61.@

For the purposes of this document TRU waste may also include hazardous constituents, and may be
referred to in the document as mixed TRU waste.

treatment — The physical, chemical, or biological processing of dangerous waste to make such waste
non-dangerous or less dangerous, safer for transport, amenable for energy or material resource recovery,
amenable for storage, or reduced in volume, with the exception of compacting, repackaging, and sorting
as allowed under WAC 173-303-400 and 173-303-600."

Tri-Party Agreement (TPA) —Informal title for the “Hanford Federal Facility Agreement and Consent
Order,” an agreement between the U.S. Department of Energy, the U.S. Environmental Protection
Agency, and the Washington State Department of Ecology. The agreement establishes milestones to
bring operating DOE facilities into compliance with the RCRA, and to coordinate cleanup of Hanford's
inactive disposal sites under the Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA).

vadose zone — The soil layer between the ground surface and the top of the saturated zone.

waste char acterization — The identification of waste composition and properties, whether by review of
process knowledge, or by non-destructive examination, non-destructive assay, or sampling and analysis,
to determine appropriate storage, treatment, handling, transportation, and disposal requirements.

waste certification — A process by which awaste generator certifies that a given waste or waste stream
meets the waste acceptance criteria of the facility to which the generator intends to transfer waste for
trestment, storage, or disposal.

(& 10CFR61. “Licensing Requirements for Land Disposal of Radioactive Waste.” Code of Federal Regulations.
Onlineat: http://www.access.gpo.gov/nara/cfriwaisidx_02/10cfr61_02.html

(b) WAC 173-303. “Dangerous Waste Regulations.” Washington Administrative Code, Olympia, Washington.
Onlineat: http://www.leg.wa.gov/wac/index.cfm?fuseaction=chapterdigest& chapter=173-303
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waste container — Any portable device in which amaterial is stored, transported, treated, disposed, or
otherwise handled (WAC 173-303-400"). A waste container may include any liner or shielding material
that isintended to accompany the waste in disposal. At Hanford, waste containers typically consist of
55-gal (208-L) or 85-gal (320-L) drums and standard waste boxes. Other sizes and styles of containers
may also be employed depending on the physical, radiological, and chemical characteristics of the waste.

waste disposal — See disposal.

waste life cycle— The life of awaste from generation through storage, treatment, transportation, and
disposal.

waste stream — A waste or group of wastes from a process or afacility with smilar physical, chemical,
or radiological properties. In the context of this document, awaste stream is defined as a collection of
wastes with physical and chemical characteristics that will generally require the same management
approach (that is, use of the same storage, treatment, and disposal capabilities).

waste type — In the context of this document, four waste types managed by the solid waste program are
defined: low-level waste, mixed low-level waste, transuranic waste, and waste treatment plant waste
(ILAW and melters).

Watch List species— A category of plant species of concern as identified by the Washington Natural

Heritage Program. Watch List species consist of those plant taxa of concern that are more abundant
and/or less threatened than previously assumed.
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Glossary of Terms Related to Radioactivity,
Radiation Dose, and Exposure

absor bed dose — The energy absorbed by matter from ionizing radiation per unit mass of irradiated
material at the place of interest in that material. The absorbed dose is expressed in units of rad (or gray)
(1 rad = 0.01 gray= 100 ergs/gram of material).

activity — A measure of the quantity of aradioactive material, the special unit of which isthe curie and
the SI unit is the bequerdl.

becquerel (Bq) — A unit of activity equal to 1 disintegration per second.

collective dose — The sum of the total effective dose equivalent values for all individualsin a specified
population. Collective doseis expressed in units of person-rem (or person-sievert).

committed dose equivalent — The dose equivalent calculated to be received by atissue or organ over a
50-year period after the intake of aradionuclide into the body. It does not include contributions from
radiation sources external to the body. Committed dose equivalent is expressed in units of rem (or
sievert).

committed effective dose equivalent — The sum of the committed dose equivalents to varioustissuesin
the body, each multiplied by the appropriate weighting factor. Committed effective dose equivalent is
expressed in units of rem (or sievert).

curie (Ci) — A unit of activity equal to 37 billion disintegrations per second, or 37 billion becquerels.

dose (radiological) — A generic term meaning absorbed dose, dose equivalent, effective dose equivalent,
committed dose equivalent, or total effective dose equivalent, as defined elsewhere in this glossary.

dose equivalent — The product of absorbed dosein rad (or gray) in tissue, a quality factor, and other
modifying factors. Dose equivalent is expressed in units of rem (or sievert).

effective dose equivalent — The summation of the products of the dose equivalent received by specified
tissues of the body and the appropriate weighting factor. It includes the dose from radiation sources
internal and external to the body. The effective dose equivalent is expressed in units of rem (or sievert).

external dose or exposure — The portion of the dose equivalent received from radiation sources outside
the body (i.e., “external sources’).

half-life (radiological) — The time in which one-half of the atoms of a specific radionuclide decay into

another nuclear form or energy state. Half-livesfor different radionuclides range from fractions of a
second to billions of years.
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gray — The Sl (International System of Units) unit of absorbed dose. One gray (Gy) isequal to an
absorbed dose of 1 joule/kg (1 Gy = 100 rads). (Thejouleinthe Sl unit of energy, abbreviated as J, and
isequivalent to 10 million ergs.)

internal dose— That portion of the dose equivalent received from radioactive material taken into the body
(i.e., “internal sources’).

millirem (mrem) — A subunit of arem. One mrem equals 1/1000™ (0.001) of arem.

person-rem — Unit of collectivetotal effective dose equivalent.

quality factor — The principal modifying factor used to cal culate the dose equivalent from the absorbed
dose; the absorbed dose (expressed in rad or gray) is multiplied by the appropriate quality factor. The
quality factorsto be used for determining dose equivaent in rem are shown in the following table:

Quality Factors®

Quality
Radiation type factor
X-rays, gamma rays, positrons, electrons (including tritium
beta particles) . . ... i 1
Neutrons, < 10 KeV. ... . ...t e i iiieaa e 3
Neutrons, > 10 KEV. ..o oot e e e e e e e eceecceeeeaaaann 10
Protons and singly-charged particles of unknown energy with
rest mass greater than one atomic mass unit............. 10
Alpha particles and multiple-charged particles (and
particles of unknown charge) of unknown energy.......... 20

When spectral data are insufficient to identify the energy of the
neutrons, a quality factor of 10 shall be used.

(ii) When spectral data are sufficient to identify the energy of the
neutrons, the following mean quality factor values may be used:
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Quality Factors for Neutrons
[Mean quality factors, Q (maximum value in a 30-cm dosimetry phantom), and values
of neutron flux density that deliver in 40 hours, a maximum dose equivalent of 100
mrem (0.001 sievert).]

Neutron

Mean Flux
Neutron energy (MeV) quality density
factor (cm?’s™)
2.5 x 108 thermal . .o e e e e 2 680
L X 207 L e e e 2 680
1 X 1070 e 2 560
1 X 1070 2 560
L X 107 e e 2 580
L X 1072 e e 2 680
1 X 1072 e e e e 2.5 700
1 X 107 . 7.5 115
5 X 107 . . 11 27
Lo e e e e e e s 11 19
2 D e e e e e 9 20
B e e e e e e 8 16
T e 7 17
(10 6.5 17
1 7.5 12
20 e e e e 8 11
1o 7 10
B0 - o e e e e e e e e 5.5 11
1 X 102 o e e e e 4 14
2 X 102 . e 3.5 13
3 X 102 e 3.5 11
A X 102 e e 3.5 10

(a) Source: 10 CFR 835.

rad — A unit of radiation absorbed dose (such as, in body tissue). Onerad is equal to an absorbed dose of
0.01 joule/kg (1 rad = 0.01 gray).

radiation — In the context of this EIS asimplified term for ionizing radiation such as apha particles, beta
particles, gammarays, X-rays, neutrons, high-speed electrons, high-speed protons, and other particles
capable of producing ions.

radioactive decay — The decrease in the amount of any radioactive material with the passage of time, due
to spontaneous nuclear disintegration (e.g., emission from atomic nuclei of charged particles, photons, or
both).

radioactivity — The property or characteristic of radioactive material to spontaneously “disintegrate” or
“decay” with the emission of energy in the form of radiation.

rem — The special unit of radiation effective dose equivalent (1 rem = 0.01 Sievert).

roentgen (R) — The special unit of X- or gamma- radiation exposure. One roentgen equals
2.58 x 10 coulombs per kilogram of air.

sievert (Sv) — The Sl (International System of Units) unit of radiation effective dose equivalent
(1 Sv =100 rem).
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total effective dose equivalent (TEDE) — The sum of the effective dose equivalent (for external
exposures) and the committed effective dose equivalent (for internal exposures). Total effective dose
equivalent is expressed in units of rem (or sievert).

weighting factor — The fraction of the overall health risk, resulting from uniform, whole body irradiation,
attributable to a specific tissue. The dose equivalent to each tissue is multiplied by the appropriate
weighting factor to obtain the effective dose equivaent contribution from that tissue. The weighting
factors are as follows:

Weighting Factors For Various Tissues®

Weighting
Organs or tissues factor
€70 o F= o £ 0.25
BreastS. o i i e eee e e e e e e aaaan 0.15
Red bone marrow. . .. oo e e e e e e e e e memmmeaeeemmna 0.12
I o 0.12
Thyroud. - . e e e e e e e 0.03
Bone surfaces. ... ... i i e e e e eeaaaaaaaaan 0.03
Remainder® e 0.30
Wholle body(® . . e 1.00

(a) Source: 10 CFR 835.

(b) “Remainder” means the Ffive other organs or tissues with the highest
dose (for example, liver, Kkidney, spleen, thymus, adrenal, pancreas,
stomach, small intestine, and upper large intestine). The weighting
factor for each remaining organ or tissue is 0.06.

(c) For the case of uniform external irradiation of the whole body, a
weighting factor equal to 1 may be used in determination of the
effective dose equivalent.
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Units of Measure

The principal units of measurement used in the HSW EIS are Sl units, an abbreviation for the
International System of Units, a metric system accepted by the International Organization of
Standardization as the legal standard at a meeting in Elsinore, Denmark, in 1966. In this system, most
units are made up of combinations of six basic units, of which length in meters, massin kilograms, and
time in seconds are of most importancein the EIS. An exception is radiological unitsthat use the
common system (e.g., rem, millirem).

Numerical (Scientific or Exponential) Notation

Numbersthat are very small or very large are often expressed in scientific or exponential notation as a
matter of convenience. For example, the number 0.000034 may be expressed as 3.4 x 10 or 3.4E-05 and
65,000 may be expressed as 6.5 x 10" or 6.5E+04. In the EIS, numerical values less than 0.001 or greater
than 9999 are generally expressed in exponential notation, or 1.0E-03 and 9.9E+03, respectively.

Multiples or sub-multiples of the basic units are also used. A partial list of prefixes that denote
multiples and sub-multiples follows, with the equivalent multiplier values expressed in scientific and
exponential notation:

Name Symbol Value Multiplied by:

atto a 0.000000000000000001 | or 1x 10" | or 1E-18
femto i 0.000000000000001 or1x10® | or1E-15
pico p 0.000000000001 orl1x10™ | or1E-12
nano n 0.000000001 or1x10° or 1E-09
micro V1 0.000001 or1x10° or 1E-06
milli m 0.001 or1x 103 or 1E-03
centi c 0.01 or 1x 102 or 1E-02
kilo k 1,000 or1x10° or 1E+03
mega M 1,000,000 or 1x10° or 1E+06
giga G 1,000,000,000 or 1x 10° or 1E+09
tera T 1,000,000,000,000 or 1x 10% or 1IE+12

The following symbols are occasionally used in conjunction with numerical expressions: < less than;
< lessthan or equal to; > greater than; > greater than or equal to.

In some cases, numerical values in this document have been rounded to an appropriate number of
significant figures to reflect the accuracy of data being presented. For example, the numbers 0.021, 21,
2100, and 2,100,000 all contain 2 significant figures. In some cases, where several values are summed to
obtain atotal, the rounded total may not exactly equal the sum of its rounded component values.
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Basic Units and Conversion Table

Unit of Measure English Unit Symbol Metric Unit Symbol
Length inches in centimeters cm
feet ft meters m
yards yd kilometers km
miles mi
Area square feet ft? square meters m?
acres ac hectares ha
square miles mi? square kilometers km?
Volume (dry) cubic feet ft® cubic meters m?
cubic yards yd®
Volume (liquid) galons ga liters
Mass ounces (074 grams g
pounds Ib kilograms kg
Concentration parts per million ppm grams per liter g/L
Radioactivity curies Ci becquerels Bq
Radiation Absorbed Dose | rad rad Gray Gy
Radiation Effective Dose
Equivalent rem rem Sievert Sv
Temperature degrees Fahrenheit °F degrees Centigrade °C
Base Unit Multiply By To Obtain Base Unit Multiply By To Obtain
in 254 cm cm 0.3%4 in
ft 0.305 m m 3.28 ft
yd 0.914 m m 1.09 yd
mi 161 km km 0.621 mi
ft? 0.093 m’? m’? 10.76 ft?
ac 0.405 ha ha 247 ac
mi’ 2.59 km? km? 0.386 mi®
ft® 0.028 m? m’ 35.3 ft®
yd® 0.765 m’ m® 1.31 yd®
gal 3.77 L L 0.265 ga
0z 28.349 g g 0.035 (074
Ib 0.454 kg kg 2.205 Ib
ppm 0.001 g/L g/L 1000 ppm
Ci 3.7x10% Bq Bq 27x 10" Ci
rad 0.01 Gy Gy 100 rad
rem 0.01 Sv Sv 100 rem
°F (°F-32) x 5/9 °C °C (°Cx9/5) + 32 °F
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Radionuclide Nomenclature

(ab)

Symbol
Ac-227*
Ag-110m
Am-241
Ba-137m
Be-7*
Bi-212*
Bi-214*
C-14*
Cd-113m*
Ce-144
Cl-36
Cm-244
Co-60
Cs-137
Eu-152
Eu-154
Eu-155
Fe-55
H-3*
| -125
| -129
K-40*
Mn-54
Mo-93
Nb-94
Ni-59
Ni-63
Np-237
Pa-231*
Pb-210*
Pb-212*
Pd-107
Pr-144
Pu-238
Pu-239

Radionuclide
actinium-227
silver-110m
americium-241
barium-137m
beryllium-7
bismuth-212
bismuth-214
carbon-14
cadmium-113m
cerium-144
chlorine-36
curium-244
cobalt-60
cesium-137
europium-152
europium-154
europium-155
iron-55
tritium
iodine-125
iodine-129
potassium-40
manganese-54
molybdenum-93
niobium-94
nickel-59
nickel-63
neptunium-237
protactinium-231
lead-210
lead-212
palladium-107
praseodymium-144
plutonium-238
plutonium-239

Half-Life
22 yr
250d
432 yr
2.6min
53d
61 min
20 min
5730 yr
15yr
285d
3.0x 10°yr
18 yr
53yr
30 yr
14 yr
8.6yr
4.8yr
2.7yr
12 yr
59d
1.6x 10" yr
1.3x10%yr
312d
4000 yr
2.0x 10%yr
7.6x10%yr
100 yr
2.1x10°yr
3.3x10%yr
22 yr
11 hr
6.5x 10° yr
17m
88yr
2.4x10%yr

Symbol
Pu-240
Pu-241
Pu-242
Pu-244
Ra-224*
Ra-226*
Ra-228*
Rb-87*
Rh-106
Ru-106
Sb-125
Sbh-126m
Se-75
Se-79
Sm-147*
Sm-151
Sn-126
Sr-90
Tc-99
Th-228*
Th-229
Th-230*
Th-232*
Th-234*
U-232
U-233
U-234*
U-235*
U-236
U-238*
W-185
Y-90
Zn-65
Zr-93
Zr-95

Radionuclide
plutonium-240
plutonium-241
plutonium-242
plutonium-244
radium-224
radium-226
radium-228
rubidium-87
rhodium-106
ruthenium-106
antimony-125
antimony-126m
selenium-75
selenium-79
samarium-147
samarium-151
tin-126
strontium-90
technetium-99
thorium-228
thorium-229
thorium-230
thorium-232
thorium-234
uranium-232
uranium-233
uranium-234
uranium-235
uranium-236
uranium-238
tungsten-185
yttrium-90
zinc-65
zirconium-93
zirconium-95

Half-Life
6537 yr
14 yr
3.7x10%yr
8.1x 10" yr
3.7d
1600 yr
5.8yr
4.8x 10" yr
30 sec
374d
2.8yr
11 sec
120d
6.5x 10°yr
1.1x 10" yr
90 yr
1.0x 10°yr
29 yr
21x10%yr
19yr
7880 yr
7.5x 10%yr
1.4 x 10°yr
24d
69 yr
1.6x 10°yr
25x 10°yr
7.0x 108 yr
2.3x10"yr
45x 10° yr
75d
27d
244d
1.5x 10°yr
64d

(@ From CRC Handbook of Chemistry and Physics. 74th edition. ed. David R. Lide, CRC Press, Boca Raton,
Florida 1993.
(b) Listing includes radionuclides evaluated in this document. Metastable isomers are indicated by the addition
of anm. Short-lived decay products are not shown.
*  Indicates naturally occurring radionuclides.
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Reference Citations

Throughout the text of the HSW EIS, in-text reference citations are presented where information from
the referenced document was used. These in-text reference citations are contained within parentheses and
provide a brief identification of the referenced document. This brief identification corresponds to the
complete reference citation located in the reference lists, which are located at the end of each section and
appendix inthe HSW EIS. Thereferences are listed in aphabetical or numeric order and do not
necessarily reflect the order of their appearance in the text.

An example of an in-text reference citation is (DOE 1997a), which corresponds to the complete
reference citation provided in section or appendix referencelists. In the referencelist, DOE 19974,
DOE 1997b, and DOE 1997c¢ are listed in the following manner (based on the alphabetical order of the
document title, not the order in which they might appear in the text):

DOE. 1997a. Final Waste Management Programmatic Environmental Impact Statement for
Managing Treatment, Storage, and Disposal of Radioactive and Hazardous Waste.
DOE/EIS-0200-F, U.S. Department of Energy, Washington, D.C.

DOE. 1997b. Integrated Data Base Report —1996: U.S. Spent Nuclear Fuel and Radioactive
Waste Inventories, Projections, and Characteristics. DOE/RW-0006, Rev. 13, U.S. Department
of Energy, Office of Environmental Management, Washington, D.C.

DOE. 1997c. Waste Isolation Pilot Plant Disposal Phase Final Supplemental Environmental

Impact Satement. DOE/EIS-0026-S-2, U.S. Department of Energy, Carlsbad Area Office,
Carlsbad, New Mexico.
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1.0 Introduction

This Hanford Site Solid® (Radioactive and Hazardous) Waste Program Environmental Impact
Satement (HSW EIS) provides environmental and technical information concerning U.S. Department of
Energy (DOE) ongoing and proposed waste management practices at the Hanford Site in Washington
State. The HSW EIS updates some analyses of environmental consequences from previous documents
and provides evaluations for activities that may be implemented consistent with the Waste Management
Programmatic Environmental Impact Statement (WM PEIS; DOE 1997c) Records of Decision (RODSs).
The draft HSW EISwasiinitialy issued in April 2002 for public comment (DOE 2002b). A revised draft
HSW ElISwasissued in March 2003 to address new waste management alternatives that had been
proposed since the initial draft HSW EIS was prepared, and to address comments received during the
public review period for the first draft (DOE 2003d). The revised draft HSW EI'S also incorporated
aternatives for disposal of immobilized low-activity waste (ILAW) from treatment of Hanford Site tank
waste in the waste treatment plant (WTP) currently under construction, an activity that was not included
in the first draft (68 FR 7110).

Thisfinal HSW EI'S describes the DOE preferred aternative, and in response to public comments
received on the March 2003 revised draft, provides additional analyses for some environmental
consequences associated with the preferred alternative, with other alternatives, and with cumulative
impacts.®) Public comments on the revised draft HSW EI'S are addressed in the comment response
document (Volume Il of thisfinal EIS).

This HSW EI'S describes the environmental consequences of alternatives for constructing, modifying,
and operating facilities to store, treat, and/or dispose of low-level (radioactive) waste (LLW), transuranic
(TRU) waste, ILAW, and mixed low-level waste (MLLW) including WTP melters at Hanford. In
addition, the potential long-term consequences of LLW, MLLW, and ILAW disposal on groundwater and
surface water are evaluated for a 10,000-year period, although the DOE performance standards only
require assessment for the first 1000 years after disposal (DOE 2001f). This document does not address
non-radioactive waste that contains “hazardous’ or “dangerous’ waste, as defined under the Resource
Conservation and Recovery Act (RCRA) of 1976 (42 USC 6901) and Washington State Dangerous Waste
regulations (WAC 173-303). Following a previous National Environmental Policy Act (NEPA,

42 USC 4321) review (DOE 1997d), DOE decided to dispose of TRU waste in New Mexico at the Waste
Isolation Pilot Plant (WIPP), arepository that meets the requirements of 40 CFR 191 (63 FR 3623). This
HSW EIS has been prepared in accordance with NEPA, the DOE implementing procedures for NEPA |

(8 Theterm “solid waste” is used to denote that the focus of this EIS is upon radioactive waste in solid form rather
than liquid waste. It is not synonymous with the usage of the term “solid waste” in the Resource Conservation
and Recovery Act (RCRA).

(b) Thefinal HSW EIS isbased on the revised draft HSW EIS. Substantive changes (additions, deletions, and
modifications) to the document are indicated with “change bars’ in the margins of the affected pages. These
change bars indicate additional or revised information since the publication of the revised draft HSW EIS,
including information based on revised analyses, and in response to public comments. Changes that were
editorial in nature are not indicated.
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(10 CFR 1021), and the Council on Environmental Quality (CEQ) Regulations for Implementing the
Procedural Provisions of NEPA (40 CFR 1500-1508).

1.1 Organization of the HSW EIS

The organization and content of this HSW EIS are described briefly as follows:

¢ Volumel — Consists of the main document that describes the background, alternatives, affected
environment, environmental consequences, regulatory framework, and other related sections, as
follows:

(0]

Section 1 —Introduction: Provides an introduction, organization of the EIS, a statement of the
purpose and need for DOE action and description of the proposed action, an overview of Hanford
Site cleanup operations including solid radioactive and mixed waste management activities, a
discussion of related DOE programs and documents including Hanford' s accel erated cleanup
performance management plan, NEPA documents related to the HSW EIS, and the NEPA
process for developing and finalizing the HSW EIS.

Section 2—-HSW EIS Waste Streams and Waste Management Facilities: Describes Hanford
waste management operations, waste types, waste streams, existing facilities, and facilities related
to the proposed action and aternatives.

Section 3 — Description and Comparison of Alter natives. Describes alternative actions that
could be taken at Hanford to manage solid radioactive and mixed waste (waste that contains both
radioactive and hazardous constituents), including alternative management strategies for each
waste type, and the No Action Alternative. This section aso provides a comparison of
environmental impacts among the alternatives.

Section 4 — Affected Environment: Discusses the human and physical environment that might
be affected by radioactive and mixed waste management operations at Hanford.

Section 5 — Environmental Consequences: |dentifies the potential impacts on the human and
physical environment that might result from implementation of the alternatives for waste
management at Hanford. This section also addresses environmental justice, cumulative impacts,
irreversible and irretrievable commitment of resources, the relationship between short-term uses
of the environment and the maintenance or enhancement of long-term productivity, and potential
mitigation measures.

Section 6 — Regulatory Framework: Identifies regulations and permits that apply to radioactive
and mixed waste management operations at Hanford.

Section 7 —List of Preparersand Contributors: Identifies key persons who contributed to the
preparation of the HSW EIS.
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0 Index — Provides an alphabetized list of key names, terms, and subjects in this EIS and the
sections in which each item is mentioned.

e Volumell Appendixes— Provides additional information regarding specific sections of the EIS and
discusses key issues identified during the scoping process for the HSW EIS.

o Volumelll Comment Response Document — explains DOE’ srole in the cleanup process at
Hanford; discusses key issues raised during the public comment process for the revised draft HSW
ElS, including changes incorporated into this final HSW EIS in response to comments. Comments
from federal agencies; state, local, and tribal governments; public and private organizations; and
individuals are summarized, and DOE responses to those comments are provided.

e VolumelV Submitted Comment Documents and Transcripts— contains copies of comment letters
and other comments submitted in writing, as well as transcripts of public meetings, for the revised
draft HSW EIS.

1.2 Purpose and Need and Proposed Action

DOE needs to provide capabilities to continue, or modify, the way it treats, stores, and/or disposes of
existing and anticipated quantities of solid LLW, MLLW, TRU waste, and ILAW at the Hanford Sitein
order to protect human health and the environment; facilitate cleanup at Hanford and other DOE facilities;
take actions consistent with decisions reached by DOE under the WM PEIS; comply with local, state, and
federal laws and regulations; and meet other obligations such as the Hanford Federal Facility Agreement
and Consent Order (also referred to as the Tri-Party Agreement, or TPA) (Ecology et a. 1989).

To address anticipated needs for waste management capabilities, DOE proposes to do the following:

e continue to operate and modernize existing treatment, storage, and disposal facilities for LLW and
MLLW, and treatment and storage facilities for TRU waste

o construct additional disposal capacity for LLW

o develop capabilitiesto treat MLLW for disposal at Hanford

o construct additional disposal capacity for MLLW

e construct disposal capacity for ILAW and WTP melters®

e close onsite disposal facilities and provide for post-closure stewardship of disposal sites

o develop additional capabilities to certify TRU waste for disposal at WIPP.

(& OnJuly 3, 2003, parts of DOE Order 435.1 dealing with the procedures for determining waste incidental to
reprocessing were declared invalid by the U.S. District Court for the District of Idaho in Natural Resour ces
Defense Council v. DOE, No. 01-413-S-BLW. The District Court’sruling is currently on appeal to the
U.S. Court of Appealsfor the Ninth Circuit. The ultimate outcome of this matter, and its impact or applicability
to wastes addressed in this EIS, are uncertain. While this EIS evaluates the disposal, at Hanford, of ILAW and
melter wastes meeting Hanford Site Solid Waste Acceptance Criteria, DOE would only proceed with disposal
of these wastes if their disposal complies with applicable law.
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Alternatives proposed to accomplish the purpose and need are described in Section 3. The No Action
Alternativeis also evaluated as required by NEPA. For purposes of analysisin this HSW EIS, the No
Action Alternative is defined as continuing ongoing activities, or as implementing previous NEPA
decisions where those activities have not commenced.

1.3 Overview of Hanford Site Operations and DOE Waste
Management Activities

The Hanford Site occupies approximately 1517 km? (586 mi?), principally in Benton and Franklin
counties of south-central Washington State (Figure 1.1). The Columbia River flows through the northern
and eastern parts of the site, which extends about 46 km (25 mi) north from Richland, Washington. DOE
and its predecessors, the Manhattan Project, the U.S. Atomic Energy Commission (AEC), and the
U.S. Energy Research and Development Administration (ERDA), have operated the Hanford Site since
the 1940s. From the beginning through the 1980s, the primary mission at Hanford was to produce nuclear
materials in support of United States defense, research, and biomedical programs. Operations associated
with those programs used facilities for fabrication of nuclear reactor fuel, reactors for nuclear materials
production, chemical separation plants, nuclear material processing facilities, research laboratories, and
waste management facilities. Plutonium production at Hanford has ceased, and DOE activities at the site
currently include research, environmental restoration, and waste management. Additional historical

| information regarding the Hanford Site is available on the Internet at http://www.hanford.gov.

Hanford Site Location Map
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Figure 1.1. Hanford Site Location Map
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In addition to the DOE activities at Hanford, there are several facilities operated by other agencies at
the site. The Laser Interferometer Gravitational Wave Observatory (L1GO) is an advanced scientific
observatory for measuring gravity waves at extremely low levels. The project involves the California
Institute of Technology, the Massachusetts Institute of Technology, and the National Science Foundation.
The Hanford Site was selected for the LIGO because of its available space and seismic stability. A
commercia nuclear power plant, the Columbia Generating Station, also operates within the Hanford Site.
That facility islocated on property leased to Energy Northwest, a consortium of regional public utilities.

The largest non-DOE federal agency at Hanford isthe U.S. Fish and Wildlife Service, which
co-manages with DOE the 195,000-acre Hanford Reach National Monument, which was established by
presidential proclamation on June 9, 2000. The monument includes the Fitzner/Eberhardt Arid Lands
Ecology Reserve (ALE), Saddle Mountain Wildlife Refuge, Wahluke Slope, White Bluffs, the sand dune
area northwest of the Energy Northwest Site, historic structures (including homesteads from small towns
established along the riverbanks in the early 20" century), and land 0.4 km (% mi) inland on the south and
west shores of the 82-km (51-mi) long Hanford Reach, the last free-flowing, non-tidal stretch of the
ColumbiaRiver. Alsoincluded were the McGee Ranch and Riverlands area and the federally owned
islands within that portion of the Columbia River.

US Ecology, Inc. operates acommercial low-level radioactive waste disposal facility on 40.5 hectares
(100 acres) of the Hanford Site near the 200 East Arealeased by the State of Washington from DOE. The
facility islicensed by the U.S. Nuclear Regulatory Commission (NRC) and the State of Washington, not
DOE. The US Ecology facility is one of three commercial LLW disposal facilitiesin the United States.

It currently accepts waste from two state compacts established to manage radioactive waste from nuclear
power plants and other commercia facilities. the Northwest Compact (Washington, Idaho, Oregon,
Montana, Wyoming, Utah, Alaska, and Hawaii) and the Rocky Mountain Compact (Colorado, Nevada,
and New Mexico). Wasteisreceived from hospitals, universities, research facilities, commercial nuclear
power operations, and other industries within the compact states. The reactor vessel from the Trojan
plant, acommercial nuclear power reactor in Oregon, was buried at the site during 2000. Of the total
waste receipts at the facility between 1996 and 2001, the state of Oregon accounted for the largest share
by volume (65%) and by radioactivity (95%).

1.3.1 DOE National Waste Management

When DOE established the Office of Environmental Management (EM) in 1989, it defined cleanup of
DOE sites as atop priority and committed itself to addressing the challenges of waste management. EM
is responsible for waste management activities at all DOE sites, including Hanford, and needs to address
them on a nationwide basis. This section provides an overview of DOE nationwide plans for manage-
ment of radioactive and hazardous waste, including waste from the Hanford Site. Figure 1.2 showsthe
nationwide distribution of states in which one or more types of DOE radioactive waste are, or will be,
disposed of, including LLW, MLLW, environmental restoration waste, TRU waste, HLW, SNF, and
uranium mill tailings. The DOE nationwide strategy for managing radioactive, hazardous, and mixed
waste is provided by the WM PEIS (DOE 1997¢) and associated Records of Decision (RODS)

(63 FR 3629, 63 FR 41810, 64 FR 46661, 65 FR 10061, 65 FR 82985, 66 FR 38646, 67 FR 56989).
Other NEPA documents related to those activities are discussed in Section 1.5.
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1.3.1.1 Spent Nuclear Fuel and High-Level Waste

DOE isrequired by The Nuclear Waste Policy
Act of 1982, as amended (42 USC 10101) to
provide disposal capacity for spent nuclear fuel
(SNF) generated by commercial nuclear power
plants and DOE, as well as high-level waste
(HLW) generated by atomic energy and
defense activities. Spent nuclear fuel isfuel
that has been irradiated in areactor but has not
been processed to separate potentially useful
materials. High-level waste consists of certain
process residues (liquids, solids, or sludges)
that result from processing irradiated reactor
fuel to recover plutonium and uranium. DOE
sites that currently manage HLW and spent
nuclear fuel are in the process of stabilizing and

Spent Nuclear Fuel (SNF)
Fuel that has been irradiated in a nuclear power
plant or other reactor. Spent fuel is generally
thermally hot and highly radioactive.

High-Level Waste (HLW)
High-level waste is the highly radioactive waste
material that results from processing of spent
nuclear fuel, including liquid waste produced directly
in processing and any solid material derived from
such liquid waste that contains fission products in
sufficient concentrations, and other highly
radioactive material that is determined, consistent
with existing law, to require isolation.

storing those materials until a permanent disposal facility is available. DOE is now preparing an
application to the Nuclear Regulatory Commission to obtain alicense to proceed with constructing a
repository for disposal of HLW and SNF at Y uccaMountain in Nevada. The repository is scheduled to

open around 2010.

1.3.1.2 Transuranic Waste

DOE has arepository for disposal of
TRU wastein New Mexico at WIPP.
WIPP opened in 1999 and received the
first shipments of TRU waste from .
Hanford in 2000. As of December o
2003, about 415 m® (14,650 ft*) of TRU
waste from Hanford has been sent to
WIPP. Since 1993, about 10.4 m®
(367 ft°) of TRU waste has also been
sent to Hanford from other DOE sites o
for temporary storage, and to take
advantage of existing and planned
capabilities to process and certify TRU

Transuranic (TRU) Waste

Transuranic waste is radioactive waste containing more than
100 nanocuries (3700 becquerels) of alpha-emitting
transuranic isotopes per gram of waste, with half-lives greater
than 20 years, except for the following:

high-level radioactive waste

waste that the Secretary of Energy has determined, with
the concurrence of the Administrator of the
Environmental Protection Agency, does not need the
degree of isolation required by the 40 CFR Part 191
disposal regulations

waste that the Nuclear Regulatory Commission has
approved for disposal on a case-by-case basis in
accordance with 10 CFR 61.

Adapted from DOE (2001f).

waste for disposal at WIPP. All TRU
waste sent to Hanford will be shipped to WIPP.

Some TRU waste may also contain hazardous components (mixed TRU waste) and would be
managed under applicable state and federal hazardous waste regulations. For purposes of evaluation in
the HSW EIS, mixed TRU waste has hot been identified as a separate waste type from other TRU waste.
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DOE' s hazardous waste permit for WIPP, issued in 1999 by the State of New Mexico Environment
Department, currently authorizes disposal of contact-handled mixed TRU waste.

1.3.1.3 Low-Level Waste and Mixed Low-Level Waste

DOE plans to continue treating and

disposing of LLW and MLLW at facilities that Low-Level Waste (LLW)
currently have capabilities to manage those Low-level radioactive waste is radioactive waste that
wastes (DOE 1997c¢; 65 FR 10061). Under is not high-level radioactive waste, spent nuclear fuel,

that ROD, Hanford and the Nevada Test Site transuranic waste, byproduct material (as defined in
(NTS) will continue to receive LLW from Section 11e.(2) of the Atomic Energy Act of 1954, as
other facilities that do not have the capacity to amended), or naturally occurring radioactive material.
treat or dispose of it. Hanford and NTS were
also identified as sites that could treat and
dispose of MLLW from other sites. Regional Mixed Low-Level Waste (MLLW)
MLLW treatment could also occur at the Mixed low-level waste is LLW that contains both
Idaho National Engineering and radionuclides subject to the Atomic Energy Act of

. 1954, as amended (42 USC 2011), and a hazardous
Environmental Laboratory (INEEL), the Oak . .

: : component subject to the Resource Conservation
R!dge Reservanon (ORR), and the.Savannah and Recovery Act or Washington State Dangerous
River Site (SRS), aswell as at offsite Waste Regulations.
commercia facilities. DOE sites aso have the
option to send waste to commercia disposal facilities, such as Envirocare in Utah. Envirocare received
over 56,000 m® (2,000,000) of DOE LLW and MLLW between 1993 and 2000 (Envirocare 20003, b, c).
DOE plans to continue shipping some LLW and MLLW to Envirocare. NTS received about 65,000 m®
(2,300,000 ft%) of LLW during 2002 and expects to receive an additional 360,000 m* (13,000,000 ft%)
through 2006. By comparison, existing forecasts through 2046 indicate that DOE’ s Hanford Solid Waste
Program could receive up to 220,000 m* (7,800,000 ft%) of LLW and up to 140,000 m® (4,900,000 ft°) of
MLLW from offsite DOE generators. Total LLW and MLLW annual volumes from offsite generators are
not expected to exceed 45,000 m* (1,600,000 ft%).

The Tank Waste Remediation System —
(TWRS) EIS summarized formal discussions Low-Activity Waste (r']-AW) " o
between DOE and NRC on tank waste Low-act.|V|ty wastg is the waste that remains after

e . . separating from high-level waste as much of the
classification and how the low-activity portion L . e
] radioactivity as practicable, and that when solidified
of the waste might be regulated (DOE 3”0_' may be disposed of as low-level waste in a near-
Ecology 1996). Although those consultations | gyrface facility.
were carried out in the context of low-activity
waste (LAW) disposal in agrout matrix — —
(Kincaid et al. 1995), the logic was applied to Immobilized Low-Activity Waste (ILAW)

vitrified LAW aswell. Based on an NRC Immobilized low-activity waste is the solidified low-
published opinion (Bernero 1993; activity waste from the treatment and immobilization

58 FR 12342), the TWRS EIS analysis of Hanford tank waste. The ILAW would be disposed

of on the Hanford Site or at a qualified offsite facility.
concluded that the LAW stream could be a y
classified as incidental waste and subjected to
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disposal requirementsfor LLW. A second NRC review subsequent to the TWRS EIS indicated that the
vitrified waste form selected in the ROD (62 FR 8693) aso would provisionally meet criteriafor
classification as LAW, based on available information provided at that time (NRC 1997).

GTCC radioactive waste is low-level radioactive waste generated under a Nuclear Regulatory
Commission (NRC) or agreement state license that exceeds the class C limitsin 10 CFR 61, “Licensing
Requirements for Land Disposal of Radioactive Waste.” Part 61.55, “Waste Classification,” defines class
A, B, and C low-level waste. These waste types are defined by concentration of specific short- and long-
lived radionuclides, with class C having the highest concentration limits.

Under the Low Level Radioactive Waste Policy Amendments Act of 1985, the federal government
(e.g., DOE) isresponsible for the disposal of commercial GTCC radioactive waste. To addressits
responsibilities under this Act, DOE is considering whether to propose establishing a capability to dispose
of GTCC wastes. If DOE makes such a proposal it would prepare appropriate NEPA documentation,
such as an environmental impact statement that analyzes alternative technologies and disposal sites. To
ensure that it considers the full range of reasonable alternativesin any such EIS as required by NEPA,
DOE would evaluate whether Hanford and other DOE sites would be reasonabl e alternatives for potential
disposal of GTCC waste. Although the WM PEIS did not analyze GTCC waste, the Hanford Site was
analyzed as areasonable alternative for potential disposal of other low-level wastes.

1.3.2 DOE Waste Management Activities at Hanford

Waste generated by past Hanford Site activities contains a variety of radionuclides and non-
radioactive hazardous constituents. Those materials range from highly radioactive wastes that must be
managed in specialized facilities to |ess radioactive waste that can be managed by more conventional
means, such as shallow land disposal. EM activities at the Hanford Site involve radioactive waste and
other radioactive materials. These wastes and materials require different management approaches
depending on their specific characteristics, location, and legal and regulatory requirements.

DOE'’ s waste management policy includes reducing the hazards of waste to people and the
environment by minimizing generation of new waste, by treating waste, by placing waste in safer
configurations, and by removing waste from environmentally sensitive areas, such as along the Columbia
River.

The Hanford programs for spent nuclear fuel, HLW, environmental restoration, liquid waste and
groundwater protection are covered under other NEPA and Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA, 42 USC 9601) reviews. However, they influence the
analysesin thisHSW EIS as generators of waste that would ultimately be managed under the resulting |
decisions. Therelationship of the HSW EIS to the magjor EM activities at the Hanford Site is outlined
here (see Volume I, Appendix N for additional information):

e K Basin Sludge: Sludge generated during removal of spent fuel and cleanout of the K Basins would |

be stored at T Plant until afacility is available to process and certify it for shipment to WIPP. In
addition, LLW, MLLW, and TRU waste may be generated during activities at the K Basins.
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o Tank waste treatment: ILAW and melters from the WTP would be disposed of in near-surface
facilities at Hanford. Waste from WTP operations would also require disposal, including equipment
removed from tanks during retrieval of the tank waste, and waste generated during operation of the
WTP.

o Environmental restoration activities: TRU waste retrieved during CERCLA cleanup of the 618-10
and 618-11 Burial Grounds would be processed and certified for shipment to WIPP, and other
operationa waste from cleanup activities may require treatment and disposal. The Environmental
Restoration Disposal Facility (ERDF) may also be selected as a potential disposal site for LLW,
MLLW, WTP melters, and ILAW. Under DOE policy, NEPA values are integrated into the
CERCLA process prior to making remediation decisions (DOE 1994).

e Liquidwaste: Leachate from lined disposal trenches would be treated at the Effluent Treatment
Facility (ETF), and some solids from ETF would be returned to the Low Level Burial Grounds
(LLBGsS) for disposal. Other operational waste generated during liquid waste treatment may also be
disposed of at Hanford.

1.3.2.1 Groundwater Protection

Groundwater in the unconfined aquifer beneath the Hanford Site ultimately surfaces at springs near or
in the Columbia River, which traverses the northern and eastern parts of the site. Some of the ground-
water is contaminated by radionuclides and hazardous chemicals as a result of past liquid disposal
practices, leaks, and spills.

The past practice of discharging untreated liquid waste to the ground decreased through the 1980s and
was discontinued in 1995. Within the 200 Area plateau, two state-permitted discharge sites till exist: the
200 Area Treated Effluent Disposal Facility and the State-Approved Land Disposal Structure (SALDS).
Tritiated water is discharged at the SALDS in accordance with DOE Order 5400.5 (DOE 1993). Thereis
no practicable technology available for removing tritium from dilute liquid waste streams. Currently,
DOE uses the long transit time in groundwater from the discharge point to the Columbia River to alow
tritium to decay. Allowing the tritium to decay in the groundwater while isolated from public useisan
acceptable aternative to direct release to the atmosphere or to surface water.

Programs are under way to stabilize and clean up remaining materials, soil, and groundwater plumes
that could present athreat to human health and the environment in the future. Ongoing radioactive and
hazardous waste management practices comply with applicable standards, and they are evaluated on a
continuing basis to minimize environmental degradation. Groundwater monitoring at Hanford is being
addressed under milestones established by the TPA independently of this HSW EIS. Groundwater
monitoring requirements would apply to any actions DOE may decide to implement as aresult of the
analyses conducted under thisHSW EIS.

DOE and ateam of contractors have developed, and are implementing, a sitewide program that

integrates all assessment and remediation activities that address key groundwater, vadose zone, and
related Columbia River issues. This effort is coordinated by the Groundwater Protection Program to
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support cleanup and closure decisions for the Hanford Site and protection of the Columbia River.

General information regarding Hanford’ s Groundwater Protection Program can be found in Volume 1,
Appendix N and at http://www.hanford.gov/cp/gpp. Information developed under that program was used
to evaluate long-term impacts of LLW and MLLW disposal inthisHSW EIS.

1.3.2.2 The Tri-Party Agreement

Beginning in 1986, DOE, the U.S. Environmental Protection Agency (EPA), and the Washington
State Department of Ecology (Ecology) began to examine how best to bring the Hanford Site into
compliance with RCRA, CERCLA, and applicable state hazardous waste regulations. The regulatory
agencies and DOE agreed to devel op one compliance agreement establishing milestones for conducting
Hanford Site cleanup activities under CERCLA and for bringing operating facilities into compliance with
RCRA. Negotiations concluded in late 1988, and the TPA was signed by the three participating agencies
on January 15, 1989 (Ecology et al. 1989). The TPA includes a process for revising milestones by mutual
agreement of the agencies. Milestones established under the TPA influence some activities proposed in
thisHSW EIS. The TPA isdiscussed further in Section 6.3.

1.3.2.3 DOE Decisions Related to Waste Management at Hanford

Severa decisions have already been made that affect the management of various wastes and other
nuclear materials at Hanford. Some of the decisions described in this section are being implemented, and
other actions are scheduled to begin at afuture time. The relationship between those activities and the
aternatives for waste treatment, storage, and disposal as discussed in thisHSW EIS isdepicted in
Figure 1.3. The NEPA and CERCLA reviews that resulted in the decisions illustrated in the figure are
aso listed. Therelationship of the HSW EIS to other documents is further discussed in Section 1.5.

o HLW in Hanford storage tanks will be retrieved and vitrified at an onsite facility. DOE plansto
dispose of HLW in a geologic repository at Y ucca Mountain in Nevada (DOE 2002d). The TWRS
EISROD (62 FR 8693) callsfor ILAW to be placed in concrete vaults on the Hanford Site.

o Spent nuclear fuel stored in the Hanford K Basins near the Columbia River will continue to be dried
and moved to the 200 East Area until it can be sent to the Yucca Mountain repository. A small
quantity of other reactor fuel currently stored at Hanford will also be stored in the 200 East Area until
it can be disposed of at Y ucca Mountain.

e The Hanford Site will manage TRU waste from onsite operations, such as stabilization of plutonium
materials at former processing facilities, and from some other DOE sites that do not have capabilities
to manage TRU waste (see Volume I, Appendix C, Table C.1). In addition, TRU waste will be
retrieved from the 618-10 and 618-11 Burial Grounds near the Energy Northwest Complex, and
retrievably stored TRU waste will be retrieved from the 200 Area LLBGs. TRU waste will be treated
as necessary and certified for disposal at WIPP near Carlsbad, New Mexico.

LLW and MLLW from Hanford and other DOE sites will continue to be stored, treated, and/or
disposed of at Hanford.
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e Reactor compartments from decommissioned naval vessels will continue to be disposed of ina
dedicated facility at Hanford.

o Contaminated areas along the Columbia River will continue to be cleaned up, especially sites near
closed reactors in the 100 Areas and near fuel fabrication facilitiesin the 300 Area. Closed reactors
will be placed into interim safe storage (a process referred to as “ cocooning”) to protect people and
the environment from the reactor cores until they can be safely removed. The 200 Area non-tank
farm investigation activities are scheduled to be completed by December 31, 2008, pursuant to
Milestone M-15-00C of the TPA. Most LLW and MLLW generated during Hanford environmental
restoration projects will be sent to a dedicated onsite disposal facility, the Environmental Restoration
Disposal Facility (ERDF).

The activities described in this section will result in most of the radioactive materials at Hanford
being relocated to offsite facilities for disposal or other disposition. Figure 1.4 shows DOE’s
radioactive material disposition plans at Hanford based on their radioactive material content.

Figure 1.4. Radioactive Materia Disposition at Hanford in Terms of Waste Activity (MCi)
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1.3.2.4 Recent Regulatory Agreements

On October 24, 2003, the United States and the State of Washington executed a settlement agreement
(United States of America and Ecology 2003) resolving certain disagreements between the State of
Washington and the United States with regard to changes to TPA milestones related to transuranic waste
and mixed low-level waste. This settlement agreement also resolved a related administrative order issued
by the Washington State Department of Ecology on April 30, 2003 (Ecology 2003) with regard to storage
and treatment of mixed transuranic waste.

Asaresult of the settlement agreement, the sequence for retrieval of retrievably stored transuranic
waste from the Low Level Burial Grounds may change from the sequence anticipated in DOE’ s previous
plans as described in DOE (1987, 2002c). In addition, DOE will, as part of these retrieval activities,
characterize for purposes of RCRA (42 USC 6901) and state dangerous waste regulations
(WAC 173-303) the waste retrieved from these LLBGs. The MLLW would be appropriately treated,
stored, and/or disposed of in compliant facilities. It is anticipated that the vast majority of MLLW would
constitute debris waste under RCRA, for which the required treatment is macroencapsulation. A small
component of the MLLW may require treatment by other methods (see Section 2.1.2). The specific
quantities of retrievably stored suspect transuranic waste in the LLBGs that may need such treatment
would not be known until retrieval operations are conducted. The retrieval would take placein the
manner set forth in DOE (1987, 2002c). The worker and environmental consequences of retrieval
activities are expected to be consistent with those described in the previously published documents (as
summarized in Section 1.5.2). Asaresult of these actions, DOE expects the long-term environmental
impacts of Hanford solid waste disposal could be dlightly less than the impacts set forth in thisHSW EIS
because, for purposes of performing a conservative analysis, it was assumed that this MLLW would
remain untreated and in an unlined facility. DOE would monitor these retrieval activities to determine
whether additional environmental reviews are appropriate.

1.4 Related Department of Energy Initiatives at the Hanford Site

Recent DOE management initiatives have provided a framework for alternatives being evaluated in
thisEIS. Theseinitiatives are summarized in the following sections; additional information is provided in
Volumell, Appendix N.

1.4.1 EM Top-to-Bottom Review

In 2001, DOE reviewed its efforts to clean up 114 sites nationwide that are managed as part of DOE’s
Environmental Management Program (DOE 2002a). Cleanup of 74 of those sitesis complete, and
cleanup efforts at other sites are well under way. However, costs and schedules for the more extensive
cleanup efforts, including Hanford, were expected to increase unless there were major changes in the way
cleanup work was being managed. That review, referred as the Top-to-Bottom Review, was intended to
identify problems and recommend improvements to accelerate cleanup, reduce risks, and reduce costs.

The review concluded that DOE’ s emphasis was on managing risks to people and the environment
rather than reducing those risks. The review identified 12 issues and related recommendations, some of
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which could change current plans for managing waste at Hanford if they are implemented. Some of the
recommendations made in the Top-to-Bottom Review could be implemented immediately. Some,
including the possible changes to waste management activities at Hanford, would require additional
planning. Prior to implementation of any of the recommendations, appropriate environmental
documentation would be prepared.

1.4.2 DOE Cost Report

In 2002, DOE prepared alife-cycle cost analysis addressing the disposal of DOE’ s low-level waste
(DOE 2002¢). Life-cycle disposal costs include those related to transportation, disposal, closure, and
long-term stewardship. The report discussed facilities for the disposal of LLW from cleanup actions
under CERCLA (e.g., the Environmental Restoration Disposal Facility) aswell asfacilities used for other
LLW disposal (e.g., the LLBGs). The report was prepared to address congressional concerns regarding
the cost of LLW disposal, the extent to which DOE fee structures reflect actual life-cycle costs, and the
impact of DOE disposal facilities on commercial LLW disposal.

The report concluded that pre-disposal costs, such as packaging and transportation, offer the greatest
opportunity for cost savings. DOE disposal facilities established for CERCLA cleanup actions typically
had the lowest life-cycle disposal costs per unit of waste because of the nature of wastes disposed of at
those facilities. Commercial facilities may be more cost-effective for some types of waste; however,
DOE facilities provide services that are not available at commercial facilities. In general, the report
recommended that DOE consider all elements of life-cycle costs, in addition to disposal fees, in making
decisions regarding LLW disposal.

1.4.3 Cleanup, Constraints, and Challenges Team (C3T)

In 2001, the DOE Richland Operations Office (DOE-RL), its contractors, EPA, and Ecology began a
series of discussions to better identify, characterize, and resolve constraints and barriers to Hanford
cleanup. Tribal nations were aso invited to participate in these discussions. These discussions, referred |
to as the Cleanup, Constraints, and Challenges Team (C3T) process, are designed to be an informal forum
where ideas and concepts could be discussed openly (DOE-RL 2002a). |deas are developed and evalu-
ated to determine whether they could accelerate cleanup; reduce costs; or protect workers, the public, and
the environment. The C3T processis not intended to replace legal or regulatory requirements, or to
change formal commitments such as the TPA. Some concepts identified during the C3T process might be
suitable for immediate implementation. However, most would probably require further planning, changes
to existing permits and TPA Milestones, changes to existing contracts, and preparation of additional
NEPA or CERCLA reviews. Additional information can be found in Volume 1, Appendix N.

1.4.4 Hanford Performance Management Plan (HPMP)

Drawing on recommendations contained in the Top-to-Bottom Review and on ideas emerging from
the C3T process (DOE-RL 2002a), a plan was prepared to accelerate cleanup at Hanford (DOE-
RL 2002b). The plan describes higher-level strategic initiatives as well as specific goals for completing
Hanford cleanup by 2035, which is 35 years earlier than previously planned.
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Some of the acceleration activities described in the HPMP could be implemented immediately.
Others could be implemented as aresult of reviews performed under thisHSW EIS. Some, however,
would require further planning, changes to existing permits and TPA milestones, and preparation of
additional NEPA or CERCLA reviews. Implementation of some of the accelerated cleanup proposalsis
discussed in Section 3. However, the plans and schedul es associated with many HPMP proposals were
not sufficiently well developed for detailed analysis at the time this EIS was prepared. Therefore, the
analyses of environmental impacts presented in Section 5 do not necessarily reflect all activities, or the
timing of some activities, as described in the HPMP. Additional information can be found in Volumell,
Appendix N.

1.5 Relationship of the HSW EIS to Other Hanford and DOE
NEPA Documents

A number of other DOE programmatic and Hanford actions are related to thisHSW EIS. The
relationships of these actions and associated NEPA documents to the HSW EIS are described in the
following sections and were illustrated previously in Figure 1.2.

1.5.1 Interim Actions During Preparation of the HSW EIS

During the preparation of the HSW EIS, DOE determined that several actions within or related to the
scope of the EIS met the criteria for permissible interim actions under 40 CFR 1506.1. These actions are
described in the following documents:

o Offsite Thermal Treatment of Low-Level Mixed Waste (DOE/EA-1135 May 1999)

This Environmental Assessment (EA) analyzed the use of Allied Technology Group, Inc. (ATG), a
commercial treatment facility in Richland, Washington, to thermally treat a portion of MLLW stored
at the Hanford Site (DOE 1999a). DOE considered the use of ATG for treatment of alimited quantity
of MLLW from Hanford as a demonstration project. This EA analyzed impacts of transporting the
MLLW from Hanford to ATG, treatment of the waste in the ATG facility, and transportation of the
treated waste back to Hanford for disposal. Construction and operation of the ATG treatment facility
was evaluated in a State Environmental Policy Act (SEPA) EIS (City of Richland 1998). Based on
analysesin the EA, DOE determined the proposed action was not a major federal action significantly
affecting the quality of the human environment and issued a finding of no significant impact (FONSI)
on May 6, 1999.

¢ Non-Thermal Treatment of Hanford Site L ow-L evel Mixed Waste (DOE/EA-1189
September 1998)

This EA considered the use of the ATG commercial treatment facility to stabilize or encapsulate a
portion of Hanford MLLW to allow disposal of the waste (DOE 1998). Regulatory requirements for
treatment of MLLW to allow land disposal vary depending upon the nature of the waste. Wastes
considered in this EA consisted of those that did not require thermal treatment. The ATG facility was
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also considered for thermal treatment of a portion of the Hanford MLLW (DOE 1999a). Construction
and operation of the ATG treatment facility was evaluated in a SEPA EIS (City of Richland 1998).
Based on analysesin the EA, DOE determined the proposed action was not a major federal action
significantly affecting the quality of the human environment and issued a FONSI on

September 29, 1998.

Widening Trench 36 of the 218-E-12B L ow-L evel Burial Ground (DOE/EA-1276
February 1999)

This EA was prepared to assess potential environmental impacts associated with the proposed action
to widen and operate the existing and unused Trench 36 in the 218-E-12B LLBG for disposal of bulk
LLW (DOE 1999b). The existing V-type LLW trenches were designed before 1976 and were
analyzed in aprevious Environmental Statement (ERDA 1975). DOE determined the trench design
was inefficient for disposal of bulk waste. The V-type trenches are narrow at the bottom and are
generally less than about 5 m (16 ft) deep. DOE determined that widening the trenches would more
efficiently use LLBG space. Given trenches of equivalent depth, the wider trenches allow more waste
to be placed per square foot of surface area. This pattern not only saves trench construction costs but
also decreases closure cover size and cost for disposal of a given volume of waste. Based on analyses
in the EA, DOE determined the proposed action was not a major federal action significantly affecting
the quality of the human environment and issued a FONSI on February 11, 1999.

K Basins Sludge Storage at 221-T Building, Hanford Site, Richland, Washington
(DOE/EA-1369 June 2001)

This EA was prepared to assess potential environmental impacts associated with modification of the
221-T Building (part of the T Plant Complex) to receive and store sludge from the 100-K Areafuel
storage basins at the Hanford Site (DOE 2001b). The proposed action included modification of the
pool cell and other shielded cells within the facility to store the sludge. The sludge would ultimately
be designated as RH TRU waste and transferred to the Hanford Solid Waste Program for storage,
processing at an onsite facility, and shipment to WIPP for disposal. Based on analysesin the EA,
DOE determined the proposed action was not a major federal action significantly affecting the quality
of the human environment and issued a FONSI on June 20, 2001.

(Draft) Environmental Assessment for Trench Construction and Operation in the 218-E-12B
and 218-W-5 Low L evel Burial Grounds, Hanford Site, Richland, Washington (DOE/EA-1373
February 2001)

This draft EA was prepared to assess potential environmental impacts associated with the proposed
action to construct four new LLW disposal trenches in the Hanford Site 200 East and 200 West Areas
(DOE 20014). Additional trench capacity was determined to be necessary over the short-term for
operational efficiency in disposing of different physical types of LLW at Hanford. The EA has not
been finalized.
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1.5.2 Related NEPA Documents

Solid waste management operations at Hanford have been assessed previously in a number of
documents. This section briefly describes other NEPA documents related to the HSW EIS. They offer
background material for understanding the HSW EIS and its purpose.

e Final Environmental Statement, Waste M anagement Oper ations, Hanford Reservation,
Richland, Washington (ERDA-1538 December 1975)

The U.S. Energy Research and Development Administration (ERDA) prepared an Environmental
Statement for use in planning and decision making to ensure that future waste management practices
would minimize adverse environmental consequences (ERDA 1975). Treatment and disposal of
waste from onsite and offsite sources were addressed. This document was written for the Waste

M anagement Operations Program at the Hanford Site. Because this document predated the CEQ
NEPA regulations, aformal ROD was not issued. The HSW EIS provides an updated analysis and
revisits potential alternatives for some aspects of Hanford Solid Waste Program operations.

e Disposal of Decommissioned Defueled Naval Submarine Reactor Plants EI'S (U.S. Department
of the Navy 1984)

This EIS considered the disposal of defueled naval submarine reactor compartments in the Hanford
LLBGs (Navy 1984). The EISwas prepared by the U.S. Department of the Navy and was adopted by
DOE. The EIS analyzed preparation of the reactor compartments at the Puget Sound Naval Shipyard,
transportation to Hanford, and disposal in the 200 Areas. The ROD was published in the Federal
Register on December 6, 1984 (49 FR 47649).

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

In 1987, DOE prepared the Hanford Defense Waste (HDW) EIS to examine potential impacts storing
and preparing TRU waste and tank waste, as well as future wastes, for disposal (DOE 1987). Most
LLW and wastes associated with decommissioning of existing surplus or retired Hanford Site
facilities were not considered in the HDW EIS. In the 1988 ROD (53 FR 12449), DOE decided to
dispose of or store double-shell tank waste and cesium and strontium capsules. Retrievably stored
TRU waste in the 200 Area LLBGs would be retrieved and disposed of with other newly generated
TRU waste. A decision was also made to retrieve buried suspect TRU-contaminated waste from the
618-11 Burial Ground. As part of that decision, DOE decided to construct and operate a facility for
vitrification of HLW, facilities for grout stabilization and disposal of the low-activity fraction from
processing tank waste, and the Waste Receiving and Processing (WRAP) facility for processing,
certification, and shipment of TRU waste. Subsequent to preparation of the HDW EIS, the TPA was
established to implement many of the actions discussed in the ROD. The agreement also ensures
compliance with applicable RCRA, CERCLA, and State of Washington requirements.
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This HSW EIS provides an updated analysis for some Hanford Solid Waste Program operations
previously evaluated in the HDW EIS, such as processing and certification of TRU waste and
disposal of ILAW. For some other activities evaluated in the HDW EIS, such asretrieval and
processing of Hanford tank waste, additional NEPA review has either been prepared or may be
prepared required in the future. For example, the TWRS EIS updated some aspects of retrieval,
processing, and disposal of Hanford tank waste (DOE and Ecology 1996). In addition, the EIS for
retrieval, treatment, and disposal of Hanford tank waste and for closure of 149 single-shell tanks
(68 FR 1052) would provide further updates of some activities addressed in the HDW EIS, the TWRS
ElS, and thisHSW EIS.

The HSW EIS assumes complete retrieval of TRU waste stored in the LLBGs and caissons based
on the HDW EISROD. The consequences from the HDW EIS alternative for retrieving and process-
ing both retrievably stored and newly generated TRU waste for disposal at a geologic repository are
summarized in Table 1.1. Aninitial project to retrieve about 20 percent of the TRU waste volume
stored in the LLBGs has been evaluated in arecent EA (DOE 2002c). Retrieval of the remaining
TRU waste would be based on experience gained during the initia project, with additional NEPA
review as appropriate. Processing, certification, and transportation of TRU waste to WIPP are
evaluated in Section 5 of thisHSW EIS.

Table 1.1. Consequences of Retrieving and Processing TRU Waste as Evaluated in the HDW EIS

Geologic Disposal
Activity Alternative

Routine Operations

Occupational Radiation Dose (person-rem) 140

Radiation Dose to Maximally Exposed Offsite Individual over 70 years
(rem) 1E-4

Radiation Dose to Offsite Population over 70 years (person-rem) 9

Facility Accidents

Radiation Dose to Maximally Exposed Offsite Individual (rem) 5E-2

Collective Radiation Dose to Offsite Population (person-rem) 100

Non-Radiological |mpacts

Occupationa Illness & Injury (number of recordable events) 520

Occupational Fatality (number of events) 2
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o Environmental Assessment for Battelle Columbus L aboratories Decommissioning Pr oj ect
(DOE/EA-0433 June 1990)

This EA evaluated decommissioning of radiological |aboratories operated by Battelle Memorial
Institute (DOE 1990). Waste, including TRU waste, generated during the cleanup of 15 buildings at
two sites would be shipped to Hanford. The TRU waste would be stored until it could be accepted at
WIPP. DOE determined the proposed action was not a major federal action significantly affecting the
guality of the human environment and issued a FONSI on June 14, 1990.

¢ Environmental Assessment —Hanford Environmental Compliance Project, Hanford Site,
Richland Washington (DOE/EA-0383 March 1992)

This EA included an evaluation for construction and operation of the ETF in the Hanford Site

200 East Area (DOE 1992). Thisfacility would receive leachate collected from the MLLW trenches,
in addition to other liquid waste generated at Hanford. The EA also evaluated construction of
additional storage buildings at the Central Waste Complex (CWC). Based on analysesin the EA,
DOE determined the proposed action was not a magjor federal action significantly affecting the quality
of the human environment and issued a FONSI on March 11, 1992.

¢ Solid Waste Retrieval Complex, Enhanced Radioactive and Mixed Waste Stor age Facility,
Infrastructure Upgrades, and Central Waste Complex (DOE/EA-0981 September 1995)

In this EA, DOE proposed to construct and operate the Solid Waste Retrieval Complex and the
Enhanced Radioactive Mixed Waste Storage Facility, to expand the CWC, and to upgrade the
associated Hanford infrastructure (DOE 1995b). These facilities were to be located in the 200 West
Areato support the Solid Waste Operations Complex (SWOC) operation. The proposed action was
to address retrieval of TRU waste, storage capacity for retrieved and newly generated TRU waste, and
upgrading the infrastructure network in the 200 West Area to enhance operational efficiencies and
reduce the cost of operating the existing SWOC. Actions evaluated in the EA included

- construction and operation of the Retrieval Complex and the Enhanced Radioactive Mixed
Waste Storage Facility

- expansion of the CWC

- upgrading associated infrastructure (that is, utilities and roads) in the 200 West Areato support
the SWOC

- retrieval of TRU waste in the solid waste LLBGs and the construction, operation, and
maintenance of a complex of facilities to be used for the retrieval

- construction of aregulatory-compliant storage facility for greater than Category 3 (GTC3)

waste, retrieved TRU waste and newly generated TRU waste awaiting processing in the WRAP,
and for processed waste awaiting shipment to WIPP
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- construction of two pre-engineered metal solid waste management support buildings.

In addition, the proposed action included a mitigation strategy to address lost shrub-steppe habitat.
Based on analysesin the EA, DOE determined the proposed action was not a major federal

action significantly affecting the quality of the human environment and issued a FONSI on
September 8, 1995. This HSW EI'S considers post-retrieval processing, certification, and shipment
to WIPP for retrievably stored TRU wastein the LLBGs.

Environmental Assessment. Shutdown of the Fast Flux Test Facility. Hanford Site, Richland,
Washington (DOE/EA-0993 May 1995)

This EA was prepared to assess environmental impacts from shutdown of the Fast Flux Test Facility,
aliquid-metal cooled research reactor located in the Hanford Site 400 Area (DOE 1995a).
Deactivation would consist of removing fuel, draining and de-energizing the systems, removing the
stored radioactive and hazardous materials, and performing other actionsto place the facility in a safe
shutdown state. Deactivation of this facility could generate LLW, MLLW, or TRU waste that would
be processed or disposed of in facilities considered under the HSW EIS. Based on analysesin the
EA, DOE determined the proposed action was not a major federal action significantly affecting the
quality of the human environment and issued a FONSI on May 1, 1995.

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

This EIS evaluated alternatives for treatment and interim storage of irradiated fuels from the Hanford
production reactors (DOE 1996b). After the reprocessing of production reactor fuels for weapons |
material at Hanford was suspended, a substantial quantity of unprocessed irradiated fuel remained in
the fuel storage basins at the 100-K Area. Asaresult of the EIS analysis, DOE decided to stabilize
the stored fuel using a cold vacuum drying process, package the fuel into storage canisters, and place
the canistersinto storage in the 200 East Areaat Hanford. The EIS also addressed cleaning out the
100-K Areafuel storage basins following removal of the fuel. The EIS evaluated storage of the
retrieved sludge in underground tanks for eventual treatment with other Hanford tank wastes, or
alternatively, grouting the sludge fractions that could be disposed of at Hanford. A ROD was issued
in the Federal Register on March 15, 1996 (61 FR 10736). The HSW EIS evaluates storage and
trestment of the sludge by the Hanford Solid Waste Program, an alternative not considered in the

K Basin EIS. The treated sludge would ultimately be disposed of at WIPP with other Hanford TRU
waste.

Plutonium Finishing Plant Stabilization Final Environmental I mpact Statement
(DOE/EI S-0244-F May 1996)

The Plutonium Finishing Plant (PFP) in the Hanford Site 200 West Area was constructed to process
plutonium nitrate into the metallic form used in nuclear weapons. The PFP includes production and
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recovery areas, laboratories for routine analysis and research, and secure vaults for storage of
plutonium. PFP ceased operationsin 1989. DOE prepared the PFP EIS (DOE 1996¢) to evaluate
conseguences from

- stabilization of plutonium-bearing materials at the PFP to a form suitable for interim storage

- removal of readily retrievable, plutonium-bearing materials |eft behind in process equipment,
process areas, and air and liquid waste management systems as aresult of historic uses

- placement of stabilized fissile material in existing vaults at the PFP for interim storage.

The alternatives for stabilization included processing the plutonium-bearing materialsinto aform
suitable for interim storage in existing PFP vaults. The EIS also evaluated options for removing and
stabilizing plutonium-bearing wastes and material in holdup at the PFP. A ROD was issued in the
Federal Register on June 25, 1996 (61 FR 36352). Stabilization of the PFP materials and deactiva-
tion of the facility have been, and will continue to be, major sources of TRU waste managed by the
Hanford Solid Waste Program.

o Disposal of Decommissioned, Defueled Cruiser, Ohio Class, and L os Angeles Class Naval
Reactor Plants (DOE/EIS-0259 April 1996)

This EIS considered the disposal of certain defueled Naval Reactor plantsin aHanford LLBG. The
EIS was prepared by the U.S. Department of the Navy (1996). The EIS analyzed preparation of the
reactor compartments at the Puget Sound Naval Shipyard, transportation to Hanford, and disposal in
the 218-E-12B Burial Ground in the Hanford 200 East Area. DOE participated as a cooperating
agency in the development of the EIS on this federal action and has adopted the EIS. The ROD was
issued in the Federal Register on August 9, 1996 (61 FR 41596).

e Tank Waste Remediation System EIS (DOE/EI S-0189 August 1996)

Inthe TWRS EIS, DOE examined the management and disposal of the contents of 177 tanksin the
HLW tank farms, as well as cesium and strontium capsules (DOE and Ecology 1996). Inthe ROD,
DOE decided to retrieve, separate, vitrify, and dispose of the tank waste (62 FR 8693). The low-
activity waste fraction from the separation process would be placed in concrete vaults onsite. The
HLW would be disposed of at arepository. A decision on the disposition of cesium and strontium
capsules was deferred. Programs for retrieval and treatment of the tank waste are expected to be
major generators of LLW and MLLW sent to the Hanford Solid Waste Program for disposal in
Hanford LLBGs. Disposal of ILAW, melters, and operational waste from the tank waste treatment
plant are considered in the waste streams evaluated for thisHSW EIS.

Final HSW EIS January 2004 122



e Supplemental Environmental | mpact Statement for Disposal of |mmobilized L ow-Activity
Wastes from Hanford Tank Waste Processing (DOE/EI S-0189-S1)

As part of the TWRS EIS decision, DOE planned to place ILAW into concrete vaults in the 200 East
Area. DOE began examining alternatives for disposing of ILAW onsite in near-surface facilities.
Following a supplement analysis of disposal options for ILAW (DOE 2001g), DOE decided
additional NEPA review was required, and a Notice of Intent to prepare a Supplemental Environ-
mental Impact Statement (SEIS) was issued on July 8, 2002 (67 FR 45104). Subsequently, based on
public comments received, DOE decided to combine the ILAW disposal SEIS with thisHSW EIS.
The HSW EIS now provides a NEPA review for ILAW disposal in addition to waste management
operations conducted by the Hanford Solid Waste Program (68 FR 7110).

e Environmental Impact Statement for Retrieval, Treatment, and Disposal of Tank Waste and
Closure of Single-Shell Tanks at the Hanford Site, Richland, Washington (DOE/EI S-0356)

DOE recently announced its intent to prepare afollow-on EIS to the TWRS EIS for retrieval,
treatment, and disposal of Hanford tank waste, and for closure of 149 single-shell tanks (68 FR 1052).
That EIS would evaluate alternative treatment processes for some tank waste and disposal of low-
activity waste forms other than those considered in this HSW EIS. The HSW EIS evaluates disposal
of secondary LLW and MLLW generated during retrieval and treatment of Hanford tank waste based
on current waste forecasts. If those waste forecasts change substantially as aresult of potential new
tank waste treatment technologies or modified design for the WTP, additional evaluation of LLW and
MLLW disposal impacts may be provided as part of the proposed Tank Closure EIS (68 FR 1052) or
other appropriate NEPA review.

e Waste Management Programmatic EIS (DOE/EI S-0200 M ay 1997)

The WM PEIS is a DOE nationwide study examining the environmental impacts of managing more
than 2,000,000 m*® (2,700,000 yd®) of radioactive wastes from past, present, and future DOE activities
(DOE 1997c). The DOE goal in preparing the WM PEIS was to develop a national strategy to treat,
store, and dispose of the wastes in a safe, responsible, and efficient manner that minimizes the
impacts to workers, the public and the environment. DOE used the analysesin the WM PEIS to
decide on a programmatic approach to managing its waste, and to select a configuration of DOE sites
for waste management activities based on those analyses and other factors.

Thelevel of analysisin the WM PEIS was judged appropriate for making broad programmatic
decisions on which DOE sites should be selected for waste management missions. However, at the
programmatic level, it was not possible to take into account special requirements for particular waste
streams, different technologies that are, or may be, available to manage specific wastes, or site-
specific environmental considerations such as the presence of culturally important resources or
endangered species at agiven location on asite. DOE isrelying on other NEPA reviews for those
analyses, primarily ones that evaluate particular locations or projects. Decisions regarding specific
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locations for waste management facilities at DOE sites, the waste management technologies to be
used, and potential mitigation measures will be made on the basis of existing or new sitewide or
project-level NEPA reviews.

Wastes analyzed in the WM PEIS result primarily from nuclear weapons production and related
activities. They include MLLW, LLW, TRU waste, HLW, and hazardous waste. The WM PEIS
provides information on the impacts of various alternatives that DOE eval uated to decide at which
sites to consolidate or decentralize treatment, storage, and disposal activities for each waste type. The
WM PEIS evaluated atotal of 36 alternatives for the 5 waste types. The alternatives represented
different configurations for managing each waste type at varying numbers of DOE facilities. The
alternatives were described as decentralized, regionalized, or centralized, depending on the degree to
which waste management activities were consolidated or distributed across the DOE waste generator
sites. A no action alternative was also evaluated, in which only existing waste management
capabilities would be used.

In the decentralized alternatives, each site that generates waste would manage the waste onsite.
Unlike the no action alternative, the decentralized alternatives would involve construction of new
waste management facilities at alarger number of sites than in the other aternatives (5-37 sites,
depending on the waste type and activity). At least two regionalized aternatives were evaluated for
each waste type, where waste management activities would be consolidated at a smaller number of
sites than in the decentralized alternatives, but at a greater number of sites than in the centralized
aternatives (1-12 sites, depending on the waste type and activity). The sitesidentified as regionalized
waste management sites for a given waste type were expected to generate relatively large quantities of
that waste, and they generally had existing waste management facilities and capabilities. The
centralized alternatives evaluated consolidated management of each waste type at the smallest

number of sites (1-7 sites, depending on the waste type and activity), again representing sites that
were expected to generate the largest quantities of a particular waste.

Management of CERCLA waste generated by DOE environmental restoration activities was
reviewed, but not comprehensively analyzed, in the WM PEIS. However, waste from decommis-
sioning and closure of some smaller DOE sites was considered as part of the total waste volumes to
be managed within the DOE complex. The Natural Resources Defense Council and other non-
governmental groups filed alawsuit in 1997 to require DOE to prepare a programmatic EIS for its
environmental restoration program. The lawsuit was settled in 1998 when DOE and the other parties
agreed to develop tools that would enhance public understanding of DOE site cleanup. Under the
terms of the settlement, no changes were made to the WM PEIS. DOE agreed to complete the
following items:

1. Develop and deploy a Central Internet Database with information on waste, materials, facilities,
and contaminated media (see: http://cid.em.doe.gov/).

2. Conduct a study on long-term stewardship (DOE 2001e).
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3. Establish a $6.25 million fund for technical and scientific reviews by citizen and tribal
organizations.

The draft WM PEIS was issued in September 1995, followed by a 150-day public comment period.
The Final WM PEIS wasissued in May 1997, and the initial decisions for each waste type analyzed
in the WM PEIS were issued between January 1998 and February 2000. Several amendments to the
original decisions were subsequently issued to address specific waste management needs that were
not included in theinitial RODs. Magjor decisions resulting from the WM PEIS are summarized by
waste type as follows:

- TRU Waste. DOE decided that, with one exception, TRU waste at DOE sites would be treated
and stored at the generator sites prior to disposal at WIPP (63 FR 3629). The decision was later
revised to transfer small quantities of TRU waste to other sites that have existing storage and
treatment capabilities (65 FR 82985, 66 FR 38646, 67 FR 56989). In one of those revisions
(67 FR 56989), DOE decided that about 36 m® (1300 ft°) of TRU waste from facilities in Ohio
and Californiawould be transferred to Hanford for storage and processing before being shipped
to WIPP.

- Low-Level Waste and Mixed Low-Level Waste. Under this decision, DOE will continue to
rely on sites that have existing capacity to treat or dispose of LLW and MLLW (65 FR 10061).
Hanford and the Nevada Test Site (NTS) wereidentified in the ROD to receive LLW and
MLLW from other DOE sites that do not have capabilities to dispose of their wastes. The
INEEL, Los Alamos National Laboratory, the ORR and the SRS would continue to dispose of
LLW generated at those sites. DOE also identified Hanford, the INEEL, ORR, and SRS as
regional MLLW treatment facilities that could accept waste from other sites for treatment. Those
decisions generally represent a continuation of ongoing treatment and disposal activities at the
identified sites and do not affect DOE’s ability to send waste to commercial treatment or disposal
facilities.

- Non-Wastewater Hazardous Waste. The hazardous waste treatment ROD (63 FR 41810)
announced a DOE decision to continue to use commercial facilities for the treatment and disposal
of non-wastewater hazardous waste generated at DOE sites.

- High-Level Waste. The HLW storage ROD determined that HLW should be stored at the
generator sites pending disposal in a geologic repository (64 FR 46661).

This HSW EIS evaluates the Hanford site-specific impacts of proposed waste management operations
and activities at the project level, consistent with the WM PEIS. The WM PEIS evaluated Hanford as
areceiving site for both regionalized and centralized alternatives within each waste type. Therefore,
the analyses for waste coming to Hanford encompassed a range of waste volumes that represented
largely Hanford-generated waste in the decentralized alternatives, to larger quantitiesin the central-
ized alternatives that represented a substantial fraction of a particular waste type to be generated at
DOE sites across the nation. For LLW, the waste volumes ranged from 89,000 m® generated at
Hanford to 1,500,000 m® generated at Hanford as well as at other DOE sites. The corresponding
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MLLW volumes were 36,000 m® for Hanford to 219,000 m® including waste from other DOE sites.
The range for TRU waste was 52,000 m® from Hanford to 132,000 m® including waste from other
DOE sites.

The range of waste volumes evaluated in the WM PEI'S therefore encompasses the range of waste
volumes considered in thisHSW EISfor LLW, MLLW, and TRU waste (see Section 3.3 and
Volumell, Appendixes B and C). Likewise, the environmental consequences of transporting and
managing waste from other DOE sites at Hanford are expected to be similar to the impacts presented
inthe WM PEIS. The site-specific consequences of waste management alternatives considered in this
HSW EIS are presented in Section 5 (Volume I) and the associated appendixes (Volume l1). Potential
mitigation measures that might be required as a result of implementing the alternatives are discussed
in Section 5.18.

¢ Relocation and Storage of 1sotopic Heat Sources (DOE/EA-1211 June 1997)

In this EA, DOE proposed construction and operation of a storage site at the CWC in the 200 West
Area of the Hanford Site for storage, pending future disposal decisions, of isotopic heat sources that
were previoudly stored in the 324 Building (DOE 1997a). The material includes 34 isotopic sources:
30 sealed isotopic heat sources manufactured in the 324 Building as part of a bilateral agreement
between the Federal Republic of Germany and DOE; two production demonstration canisters; and
two instrumented canisters. The agreement was for developing processes for the treatment and
immobilization of HLW. Subsequently, the need for the sources was eliminated and Germany and
DOE entered into another agreement for the storage and disposition of the materials. Based on
analysesin the EA, DOE determined the proposed action was not amajor federal action significantly
affecting the quality of the human environment and issued a FONSI on June 6, 1997.

e Trench 33 Widening in 218-W-5 Low Level Burial Ground (DOE/EA-1203 July 1997)

In this EA, DOE proposed to widen and operate the existing and unused disposal Trench 33 within
the 218-W-5 LLBG in the 200 West Areafor disposal of LLW (DOE 1997b). The existing V-type
LLW trenches were designed before 1976 and were analyzed in a previous Environmental Statement
(ERDA 1975). The widening of Trench 33 increased the disposal capacity and allowed for disposal
of both boxed and large packages of Category (Cat) 1 LLW that would not efficiently fit in the
existing V-type trench configuration. The proposed action provided for more cost-effective land use
and increased the capacity of the LLBG without increasing the footprint. Based on analysesin the
EA, DOE determined the proposed action was not a major federal action significantly affecting the
quality of the human environment and issued a FONSI on July 28, 1997.

e Waste | solation Pilot Plant Disposal Phase Final Supplemental EIS (DOE/EI S-0026-S-2
September 1997)

o DOE prepared the Waste Isolation Pilot Plant Disposal Phase Final Supplemental EIS

| (WIPP SEISHI) to consider disposal of TRU waste at the WIPP (DOE 1997d). The supplement
evaluated transportation methods, the disposal inventory, and the level of treatment required for
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disposal or storage (repackaging to meet planning basis WIPP waste acceptance criteria, thermal
treatment, or treatment by shred and grout). The Hanford Site was considered for treatment of TRU
waste by any of the three methods, and for storage of TRU waste (either without disposal at WIPP or
pending disposal). The ROD was issued on January 23, 1998, to dispose of Hanford and other sites
TRU waste at WIPP (63 FR 3623), after treatment to meet WIPP waste acceptance criteria. The
HSW EIS provides an updated site-specific analysis of impacts from processing Hanford’'s TRU
waste prior to its ultimate disposal at WIPP.

Final Hanford Comprehensive Land-Use Plan EIS (DOE/EI S-0222F September 1999)

DOE prepared a Final Hanford Comprehensive Land-Use Plan EIS (HCP EIS, formerly named
Hanford Remedial Action Environmental Impact Statement and Comprehensive Land-Use Plan) to
evaluate the potential environmental impacts associated with implementing a comprehensive land-use
plan for the Hanford Site for at least the next 50 years (DOE 1999c). Working with federal, state, and
local agencies and tribal governments, DOE evaluated six land-use alternatives. Inthe ROD for the
HCP EIS, DOE decided to designate the 200 Areas for Industrial-Exclusive use and Area C for
Conservation-Mining (64 FR 61615). Radioactive and hazardous waste treatment, storage, and
disposal activities, as described in thisHSW EIS, are consistent with the Industrial-Exclusive land use
selected for the 200 Areas and use of Area C as aborrow pit consistent with the Conservation-Mining
land use selected for that areain the HCP EIS decision. (See Figure 4.2 inthe HSW EIS for aland-
use map.)

Environmental Assessment for the Offsite Transportation of Certain L ow-level and Mixed
Radioactive Waste from the Savannah River Sitefor Treatment and Disposal at Commercial
and Government Facilities (DOE/EA-1308 February 2001)

This EA was prepared to evaluate near-term offsite treatment and disposal options for LLW and

MLLW because onsite treatment and disposal capabilities for these waste forms were not available at
the Savannah River Site (DOE 2001d). These waste forms would comprise an estimated volume of |
approximately 136,057 m® (4,804,282 ft*). The EA considered transport by either truck or rail to

seven potential trestment or disposal facilities, including the Hanford Site. Based on analysesin the
EA, DOE determined the proposed action was not amajor federal action significantly affecting the
quality of the human environment and issued a FONSI.

Environmental Assessment for Transportation of L ow-level Radioactive Waste from the
Oak Ridge Reservation to Off-Site Treatment or Disposal Facilities (DOE/EA-1315)

The EA evaluates the potential environmental impacts associated with transportation of legacy and
operational LLW from the Oak Ridge Reservation in Tennessee for treatment or disposal at various
locations in the United States (66 FR 64406). The proposed action was to package as needed, |oad, |
and ship existing (about 40,000 m® [1,410,000 ft*]) and forecasted (about 7700 m*/yr [271,000 ft*/yr])
LLW from ORR to existing or future facilities at other DOE sites, including Hanford, or to licensed
commercia nuclear waste treatment or disposal facilities. Transport by truck, by rail, or by inter-

modal carrier (i.e., truck and rail combination) was considered. Based on analysesin the EA, DOE

1.27 Final HSW EIS January 2004



determined the proposed action was not a major federal action significantly affecting the quality of
the human environment and issued a FONSI on October 29, 2001.

e Environmental Assessment — Disposition of Surplus Hanford Site Uranium, Hanford Site,
Richland, Washington (DOE/EA-1319 June 2000)

An EA was prepared to assess environmental impacts associated with the disposition of surplus
Hanford Site uranium (DOE 2000). DOE identified about 1865 metric tons of uranium (MTU) on the
Hanford Site as surplus. Of that total, DOE decided to relocate approximately 900 MTU of poten-
tially saleable uranium materials to DOE’ s Portsmouth site near Portsmouth, Ohio, for future bene-
ficial use. The remaining materials consisted of approximately 140 MTU that were subsequently
disposed of onsite, and approximately 825 MTU, which would be consolidated and stored in the

200 Areas pending final HSW EIS decisions. The materials designated for onsite management may
ultimately be transferred to the Hanford Solid Waste Program for disposal in the Hanford Site
LLBGs, and are included in the forecasts used to determine waste volumesin this EIS. Based on
analysesin the EA, DOE determined the proposed action was not amajor federal action significantly
affecting the quality of the human environment and issued a FONSI on June 15, 2000.

e Environmental Assessment — Use of Existing Borrow Areas, Hanford Site, Richland,
Washington (DOE/EA-1403 October 2001)

This EA evaluated potential environmental consequences of operating existing borrow areas at the
Hanford Site to provide soil, sand, gravel, and rock for construction projects, site maintenance
activities, and closure of solid waste burial sites (DOE 2001c). Although the total quantities of
material necessary for final closure of the 200 Area LLBGs were not included in this EA, the
locations evaluated included likely sources for these materials in the foreseeable future. Based on
analysesin the EA, DOE determined the proposed action was not amajor federal action significantly
affecting the quality of the human environment and issued a FONSI on October 10, 2001.

e Environmental Assessment — Transuranic Waste Retrieval from the 218-W-4B and 218-W-4C
Low-Level Burial Grounds, Hanford Site, Richland, Washington (DOE/EA-1405 Mar ch 2002)

This EA was prepared to evaluate alternatives for retrieval of about 20 percent of the suspect TRU
waste volume that was retrievably stored in the LLBG trenches (DOE 2002¢). The analysis updates
some aspects of evaluations for TRU waste retrieval previously published in the HDW EIS

(DOE 1987) and a subsequent EA (DOE 1995b). The activity would involve recovery of up to
15,200 208-L (55-gal) drums and a small number of miscellaneous other containers of suspect TRU
waste buried in the 200 West AreaLLBGs. The contents of each container would be evaluated and
containers determined not to be TRU waste would remain in the LLBGs. Drums that contain TRU
waste would ultimately be processed and certified at WRAP and shipped to WIPP for disposal.

Environmental consequences from the proposed activity were estimated to occur mainly for workers,

resulting in about 6 person-rem from direct exposure to radiation during the 5-year period of retrieval
operations. No substantial emissions of chemicals or radionuclides were expected from routine
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retrieval operations. Consequences of potential radiological or chemical releases from reasonably
foreseeabl e accidents were within safety guidelines, and the number of industrial illnesses and inju-
ries expected from the operation was small (up to 1 lost workday event). No serious or irreversible
health effects to workers or members of the public were anticipated to occur from either accidents or
routine operations. Because of the nature and location of the operations, other types of environmental
impacts would be unlikely. Based on analysesin the EA, DOE determined the proposed action was
not amajor federal action significantly affecting the quality of the human environment and issued a
FONSI on March 22, 2002.

West Valley Demonstration Project Waste Management Environmental | mpact Statement
(DOE/EIS-0337D April 2003)

ThisEIS (DOE 2003e€) describes the environmental impacts of the Department of Energy’ s proposed
action to ship radioactive wastes that are either currently in storage, or that will be generated from
operations over the next 10 years, from the West Valley Siteto offsite disposal locations and to
continue ongoing waste management activities at the site. Under DOE’ s preferred alternative, LLW
and MLLW would be shipped to Hanford or the Nevada Test Site for disposal, TRU waste would be
shipped to WIPP for disposal and vitrified HLW canisters would be shipped to Y ucca Mountain for
disposal. DOE's non-preferred alternative is the same as the preferred alternative with respect to
LLW and MLLW. However, under DOE’s non-preferred alternative, TRU waste and vitrified HLW
could be sent to Hanford and/or other large DOE sites for interim storage until these wastes could be
shipped to WIPP and Y ucca Mountain, respectively.

Draft Supplemental Programmatic Environmental | mpact Statement on Stockpile Stewar dship
and Management for a Modern Pit Facility (DOE/EI S-236-S2 M ay 2003)

This SEIS evaluates alternatives for production of plutonium pits, an essential component of the
nation’ s nuclear weapons (DOE 2003a). Plutonium pits were formerly manufactured at the DOE
Rocky Flats Plant, which ceased production in 1989. The Final Programmatic Environmental |mpact
Satement for Stockpile Stewar dship and Management eval uated alternatives for maintaining the
nation’ s nuclear stockpile, including needs for pit manufacturing capability and capacity

(DOE 19964). Asaresult of the programmatic EIS, DOE decided to establish an interim pit
production capability at the Los Alamos Sitein New Mexico. The draft SEIS evaluated aternatives
for increased pit production in the future, including expansion of the interim facility at Los Alamos,
or constructing a new facility at Los Alamos, NTS, the Pantex Sitein Texas, SRS in South Carolina,
or the Carlsbad (WIPP) Sitein New Mexico. DOE’s preferred alternative identified in the draft SEIS
was construction of anew facility, but neither its capacity nor location was specified. Estimated
annual waste production at the new facility would range from 590 to 1,130 m® of TRU waste, 2,070 to
5,030 m® of LLW, and 1.7 to 4.2 m® of MLLW. Hanford was not considered as an alternative for
siting the new pit production facility, but could potentially receive waste generated at the new facility
under some alternatives where the primary site does not have the capability to manage such waste.
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o Environmental Assessment for the Accelerated Tank Closur e Demonstration Project
(DOE/EA-1462 June 2003)

This EA was prepared for a project that would collect engineering and technical information to
support preparation of the proposed Tank Closure EIS by a demonstration of closure activities for
Single-Shell Tank 241-C-106 located in the 241-C Tank Farm (DOE 2003c). Activities associated
with this Accelerated Tank Closure Demonstration project include stabilization of residual tank
waste. Based on analysesin the EA, DOE determined the proposed action was not a major federal
action significantly affecting the quality of the human environment and issued a FONSI on

June 16, 2003.

o Environmental Assessment. Deactivation of the Plutonium Finishing Plant, Hanford Site,
Richland, Washington (DOE/EA-1469, September 2003)

This EA describes activities and impacts related to deactivation of the Plutonium Finishing Plant
complex (DOE 2003b). The principal actions evaluated include: 1) removing residual nuclear
material inventory (approximately 100 kilograms [220 pounds]) present in the mgjor buildings and
other systems and structures within the PFP complex and 2) deactivation of the PFP complex. The
projected end state of the PFP complex at completion of these activities would consist of deactivated
structures (i.e., exterior walls, roofs, foundations and substructures) requiring minimal surveillance
and maintenance before dismantlement. LLW, MLLW, and TRU waste generated by these activities
could be transferred to the solid waste program for management. Based on analysesin the EA, DOE
determined the proposed action was not a major federal action significantly affecting the quality of
the human environment and issued a FONSI in October 2003.

1.5.3 Related State Environmental Policy Act (SEPA) Documents

This section describes non-DOE documents for facilities that may be used as part of the overall Solid
Waste Program for management of Hanford Site LLW and MLLW.

o Draft Environmental Impact Statement. Commercial L ow-L evel Radioactive Waste Disposal
Site, Richland, Washington, Washington State Department of Health (WDOH) and Washington
State Department of Ecology (August 2000)

WDOH and Ecology (2000) evaluated potential environmental consequences of operating a
commercia LLW disposal facility located near the Hanford Site 200 East Area. The EIS evaluated
renewal of the facility’s operating license, establishing an upper limit on disposal rate for some types
of LLW, and approval of the site stabilization and closure plan. The Hanford Site could dispose of
some LLW at commercial facilitiesif there were cost or environmental benefits to using non-DOE
disposal capacity. The fina SEPA EIS had not been issued at the time of publication of the final
HSW EIS.
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e Environmental Impact Statement for Treatment of Low-L evel Mixed Waste, City of Richland
(February 1998)

The City of Richland, Washington, published afina SEPA EIS (City of Richland 1998) for operation
of aMLLW treatment facility by ATG. The EIS analyzed impacts of construction and operation of
the facility in Richland for treatment of MLLW from federal and private customers, including
Hanford and potentially other DOE sites. The consequences of treating limited quantities of Hanford
MLLW at thisfacility were also evaluated separately (DOE 1998, 19994).

1.5.4 Related CERCLA Documents

e Record of Decision. U.S. DOE Hanford Environmental Restoration Disposal Facility, Hanford
Site, Benton County, Washington (January 1995)

DOE and EPA decided to construct the Environmental Restoration Disposal Facility to dispose of
radioactive and mixed waste from cleanup of the Hanford Site (DOE, EPA, and Ecology 1995). The
ROD was subsequently amended to expand the facility (DOE, EPA, and Ecology 1997) and to delist
the leachate collected at the facility (DOE, EPA, and Ecology 1999).

o Record of Decision, U.S. Department of Energy, Hanford 300 Area, Hanford Site, Benton
County, Washington (April 2001)

DOE, EPA, and Ecology decided that interim remedial actions for portions of the 300 Areawould
include removal of contaminated soil, structures, and associated debris; treatment, if needed, to meet
waste acceptance criteria at an acceptable disposal facility; disposal of contaminated materials at
ERDF, WIPP, and other EPA-approved disposal facilities; recontouring and backfilling excavated
areas followed by infiltration control measures; institutional controls to ensure that unanticipated
changes in land use that could result in unacceptable exposures to residual concentration do not occur;
ongoing groundwater and ecological monitoring to ensure effectiveness of remedial actions; and the
regulatory framework for accel erating future remediation decisions (EPA 2001). The cleanup plan
and schedules would include specific commitments regarding the decontamination and decommis-
sioning of facilities and aboveground structures needed to complete cleanup of underlying waste sites
in the 300 Area Complex and the remediation plans for the 618-10 and 618-11 Burial Grounds.

1.6 NEPA Process for the HSW EIS

The forma NEPA process for preparing the HSW EIS is described in the following sections. The
typical process begins with DOE issuing a Notice of Intent (NOI) to prepare an EIS, followed by the
scoping period, during which public input is sought on the scope of the EIS. The draft EIS is prepared
following the scoping period, and the draft is issued for public comment. EPA publishes a Federal
Register Notice of Availability (NOA) for the draft EIS at the beginning of the public comment period,
which lasts a minimum of 45 days. Following public comment on the draft, the final EIS s prepared,
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ultimately leading to a Record of Decision on the proposed action. The ROD is published no sooner than
30 days after the EPA Notice of Availability for the final EIS, after which DOE may proceed with the
activity under consideration.

1.6.1 Scoping for the Draft HSW EIS

The scope of an EIS consists of the range of actions, alternatives, and impacts to be considered
(40 CFR 1508.25). Scoping isapublic process used by DOE to help identify significant issues related to
aproposed action. Aspart of that process, DOE invited comments and recommendations from interested
parties on the scope of thisHSW EIS.

DOE decided to prepare the HSW EIS in early 1997, following publication of the draft WM PEIS, but
before DOE issued the final WM PEISin May of 1997. The formal Notice of Intent to prepare the
HSW EIS was published in the October 27, 1997 Federal Register (62 FR 55615), in accordance with
applicable NEPA regulations. The NOI announced the schedule for the public scoping process and
summarized the proposed aternatives and environmental consequences to be considered in the EIS.

e Public Comment Period — Originally scheduled from October 27, 1997 through December 11, 1997,
the comment period was extended to 95 days by DOE through January 30, 1998, in response to a
reguest from the State of Oregon. The Natice of Extension appeared in the December 11, 1997,
Federal Register (62 FR 65254).

e Public Scoping M eetings — Scoping meetings were held in Richland, Washington, on November 12,
1997, followed by a meeting in Pendleton, Oregon, on November 13, 1997. Opportunities were
provided at each meeting for informal discussion, as well as formal comments, about the DOE
proposed action and the scope and content of the HSW EIS.

e Scoping Results— Both oral and written comments were received at the public scoping meetings.
Written comments were also accepted by conventional and electronic mail. All written and oral
comments were considered in preparing the draft HSW EIS. Commenters provided comments on
several topics: relationship to other NEPA documents and DOE activities, alternatives and activities
to analyze, waste types and volumes to analyze, environmental consequences, and public involvement
and government agency consultation. During preparation of the draft HSW EIS the nature of the
aternatives evolved as aresult of the scoping comments and publication of the WM PEISRODs. A
summary of the scoping comments and the DOE responsesisincluded in Volume I, Appendix A of
thisHSW EIS.

1.6.2 Publication of the First Draft HSW EIS

Thefirst draft HSW EIS was approved by DOE in April 2002 (DOE 2002b), and the EPA Notice of
Availability was published on May 24, 2002 (67 FR 36592). The scope of the first draft HSW EIS
included storage, treatment, and disposal of LLW and MLLW (including WTP melters) at Hanford, and
processing and certification of TRU waste for disposal at WIPP. The scope of transportation analysis
included shipment of onsite and offsite generated waste within the Hanford Site boundary, and shipment
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of some MLLW to offsite facilities for treatment and return to Hanford. Most offsite transportation of
LLW, MLLW, and TRU waste to Hanford was evaluated in the WM PEIS and the WIPP SEIS-I1
(DOE 1997c, 1997d), and those evaluations were referenced in the first draft HSW EIS.

1.6.3 Public Comments on the First Draft HSW EIS

The public comment period for the first draft HSW EIS extended for 90 days from publication of the
NOA on May 24, 2002 through August 22, 2002. Approximately 3800 comments were received from
700 individuals, organizations, or agencies via mail, electronic mail, and at public meetings. A total of
six public meetings were held in Richland and Seattle, Washington, on August 6 and 7, respectively; and
in LaGrande and Hood River, Oregon on July 23, and August 14, 2002, respectively. Two meetings were
held in Portland, Oregon on July 30 and August 21, 2002. The public meetings provided opportunity for
informal discussion before the meeting, a brief DOE presentation on the draft HSW EIS, presentations by
regulatory agencies and local interest groups, and a question-and-answer session, in addition to the formal
public comments. Forms for submitting written comments were also available at each meeting. Each
comment was considered in preparing the revised draft HSW EIS, and many comments resulted in
changes to the document.

Comments on the first draft HSW EIS generally were related to the following major issues:
o DOE'srolein Hanford cleanup

o NEPA process. anumber of comments questioned whether the HSW EIS complied with all NEPA
reguirements

o integration with other DOE programs and NEPA decisions: comments expressed concern that the
HSW EIS be consistent with recent DOE proposal s to accel erate cleanup at DOE sites and with recent
NEPA decisions

e public involvement process. comments questioned the procedures used to notify members of the
public about hearings on the draft HSW EIS, as well as the meeting process itself

e scope of trangportation analysis. comments questioned the appropriateness of the WM PEIS
transportation analysis and the decision not to repeat that nationwide analysisin the HSW EIS

¢ technical content and scope of the HSW EIS: comments 1) pointed out perceived omissions or
inaccuracies in the HSW EIS technical analyses, alternatives, and scope of the EIS, and 2) requested
evaluation of additional alternatives for waste treatment and disposal

o disposal facility design and long-term performance: there were numerous concerns regarding use of

unlined trenches for disposal of LLW, aswell as concerns about contamination of groundwater and
the Columbia River
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o importation of offsite waste to Hanford: comments expressed concern regarding the impact of
additional offsite waste on the Hanford Site environment, as well as on other cleanup activities at
Hanford.

An overview of the way in which DOE addressed each major issue, and the responses to specific
comments received on the first draft HSW EIS, were included in the comment response volume
(Volume 111) of the revised draft HSW EIS.

1.6.4 Scoping for the ILAW Disposal SEIS

DOE prepared the TWRS EIS (DOE and Ecology 1996) to evaluate disposition of Hanford' s high-
level tank waste, as noted previously. As part of the TWRS EIS ROD (62 FR 8693), DOE planned to
place ILAW into concrete vaultsin the 200 East Area. DOE subsequently began to examine alternative
plans for disposing of ILAW in onsite near-surface facilities. Following a supplement analysis of
disposal options for ILAW (DOE 2001g), DOE decided additional NEPA review was required, and a
Notice of Intent to prepare a SEIS wasissued on July 8, 2002 (67 FR 45104). Alternatives under
consideration included the following:

e Change ILAW from avitrified cullet form (granular glass particles similar to peagravel) to a
monoalithic (single large) vitrified waste form in canisters.

o Change interim retrievable storage of ILAW in vaultsto disposal in near-surface
regul atory-compliant trenches of various configurations.

o Consider ILAW disposal at other potential sites within the 200 East and 200 West Aress.

The proposed changes were intended to be more cost effective and efficient with respect to land and
other resource use. Worker safety and compatibility of the ILAW form with the engineered facility were
also considerations.

Following the Notice of Intent to prepare the ILAW disposal SEIS, DOE held a scoping meeting in
Richland, Washington, on August 20, 2002, and received oral and written comments during the 49-day
scoping period. During scoping and preparation of aworking draft SEIS, meetings were held in Seattle,
Washington and Portland, Oregon. In addition, meetings were held with the Y akama Nation, Hanford
Communities, Hanford Natural Resource Trustee Council, Oregon Office of Energy, and the Hanford
Advisory Board. The scoping comments and questions centered on the following major themes:

e requests for technical information and clarification
o |ILAW disposal aternatives

¢ |ong-term performance, mitigation, and stewardship
e |ILAW form and treatment alternatives

e cumulative impacts

e regulatory, legal, and NEPA issues
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e waste classification, definition of ILAW and HLW

o other impacts and analyses

o relationship to the HSW EIS and other NEPA documents
¢ public involvement process

o relationship to current DOE cleanup plans

o Native American treaty issues

e opposition to disposal or storage of ILAW at Hanford.

Appendix A in Volume Il of thisHSW EIS contains a summary of comments received on the scope
of the ILAW SEIS. After scoping for the ILAW disposal SEIS, DOE decided to address ILAW disposal
alternativesin the revised draft HSW EIS, and therefore terminated its preparation of the ILAW SEIS
(68 FR 7110). The HSW EIS provides a NEPA review for ILAW disposal in addition to Solid Waste
Program operations evaluated in the first draft HSW EIS (DOE 2002Db).

1.6.5 Revised Draft HSW EIS

The revised draft HSW EIS (DOE 2003d) was distributed for review and comment to the general
public, members of Congress, appropriate federal agencies, interested governmental organizations, and
affected state, tribal, and local governments. Stakeholders were notified of the upcoming publication of
the HSW EIS, and were given the opportunity to request the document in several formats. The entire
document was distributed as required or upon request. Other individuals who had requested the first draft
HSW EIS or who requested the revised draft were provided a summary of the revised draft EIS with the
complete document on compact disk. The revised draft HSW EIS addressed new waste management
alternatives that had been developed since the first draft HSW EIS wasissued in April 2002
(DOE 2002b). The alternatives were developed after review of the Hanford Site Performance
Management Plan prepared in August 2002 (DOE-RL 2002b), discussions with regulatory agencies and
stakeholders (DOE-RL 2002a), and in response to public comments. It also incorporated alternatives for
onsite disposal of ILAW, as discussed in the previous section. In response to requests for additional
information regarding offsite transportation risks, the revised draft HSW EIS included an expanded
discussion of transportation consequences based on the analyses in the WM PEIS and the WIPP SEIS-II.
Expanded analyses included evaluation of waste from Hanford generators to clearly distinguish the
incremental impacts of importing various quantities of waste from other DOE sites.

Because of the substantial changes relative to the first draft HSW EIS, DOE elected to issue the
revised draft for public comment. The public involvement process was similar to that for the first draft
HSW EIS. Therevised draft HSW EIS was approved by DOE in March 2003, and the EPA Notice of
Availability wasissued on April 11, 2003 (68 FR 17801). The public review period for the revised draft
was initially scheduled to close on May 27, 2003 but was extended to 62 days, ending on June 11, 2003
(68 FR 28821, 68 FR 32486). In addition to soliciting written comments, DOE held public hearingsto
receive oral and written comments on the revised draft HSW EIS. Meetings were held in Richland,
Spokane, and Seattle, Washington, on May 1, 7, and 15, respectively; and in LaGrande, Portland, and
Hood River, Oregon, on May 12-14. The schedule for public review and hearings was announced in local
media and by direct mailing to stakeholders.
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Issues raised during public review of the revised draft HSW EIS were similar to those expressed
during review of thefirst draft: concerns about importing waste to Hanford from offsite facilities;
trangportation risks, contamination of soil and groundwater, waste disposal impacts on human health and
the environment; and specific points regarding assumptions and methods used for various impact
analyses. Because the scope of the HSW EIS was expanded to include disposal of ILAW, additional
issues regarding Hanford tank waste treatment were raised, including classification of LAW for onsite
disposal, pretreatment of tank waste to remove technetium-99, alternative treatment technol ogies for
LAW, and other issues related to closure of the tanks. Public involvement concerns were also expressed,
including several requests for extension of the public comment period for the revised draft. The comment
response document (Volume 11 of thisfinal HSW EIS) presents DOE responses to these comments.
Written comments and public meeting transcripts are reproduced in Volume IV of thisEIS.

1.6.6 Preparation of the Final HSW EIS and Record(s) of Decision

Following the public comment period and after considering the comments received on the revised
draft HSW EIS, DOE prepared this final HSW EIS. DOE considered al comments received during the
public comment period on the revised draft HSW EIS, which are addressed in the Comment Response
Document (Volume I11). A number of commenters on the revised draft HSW EIS requested that DOE
make changes or provide additional information, and DOE did so where appropriate. These revisions are
not aresult of any significant new circumstances or information that became available since publication
of the revised draft HSW EIS. For example, DOE provided additional details on the relationship between
the HSW EIS and other NEPA documents, including the Waste Management Programmatic EIS and the
West Valley Demonstration Project Waste Management EIS; the analysis of the impacts of offsite waste
(including an updated transportation analysis); evaluation of long-term performance, particularly with
respect to the groundwater; and DOE’ s approach to, and analysis of, cumulative impacts. Asaresult, this
final HSW EIS incorporates various changes to discussions that appeared in the revised draft HSW EIS,
and it provides additional details and supplemental analyses concerning potential environmental impacts.
Throughout Volumes | and Il of thisfinal HSW EIS, DOE has indicated these changes with “change
bars’ in the margins of the affected pages. The final HSW EIS has been distributed to individuals and
organizations that received the revised draft HSW EI'S and to others upon request.

No sooner than 30 days after the EPA Notice of Availability for the final HSW EISis published in the
Federal Register, DOE may issue one or more RODs for actions described in the final HSW EIS. In
addition to the environmental consequences described in this final HSW EIS, DOE may evaluate other
issues such as cost, programmeatic considerations, and national needs in making its decisions.

If mitigation measures, monitoring, or other conditions are adopted as part of a DOE decision, they
will be summarized in the ROD(S), if applicable, and a mitigation action plan will be prepared. The
ROD(s) and mitigation action plan, if needed, will be placed in the DOE Reading Room in
Washington, D.C., and in the DOE Public Reading Room at Washington State University, Tri-Cities
Campus, in Richland, Washington. They will also be available to interested parties upon request.
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1.7 Scope of the HSW EIS

ThisHSW EI'S addresses proposed actions and alternatives for managing four major waste types:
LLW, MLLW, TRU waste, and ILAW. It updates previous Hanford NEPA reviews to incorporate
alternatives developed after those reviews were completed, and evaluates or updates assessments of site-
specific impacts at Hanford associated with activities described in the WM PEIS (DOE 1997c). Hanford
waste management operations include the three major functions of storage, treatment, and disposal.
Alternatives evaluated in this EIS address continued operation and expansion of ongoing waste manage-
ment operations to accommodate future waste receipts. A range of waste volumes is evaluated for each
aternative in order to encompass the quantities of waste that might be received at Hanford for
management in the future.

1.7.1 Waste Types Evaluated in the HSW EIS

The types of waste evaluated in the HSW EIS are described in the following sections. Descriptions of
the specific waste streams within each waste type and their management alternatives at Hanford are
presented in Section 2 and Section 3, respectively. Throughout the HSW EIS, the LLW, MLLW, TRU
waste, ILAW, and WTP melters that are evaluated within the scope of the document are referred to
collectively as Hanford solid waste (HSW). This designation is not meant to be all-inclusive of various
wastes present at Hanford, but is used as a convenience in describing the impacts of the wastes considered
in this document relative to other types of waste and activities at the Hanford Site.

1.7.1.1 Low-Level Waste

LLW iswaste that contains radioactive material and that does not fall under any other DOE
classification of radioactive waste. DOE manages LLW and other radioactive waste under the authority
of the Atomic Energy Act (AEA) of 1954 (42 USC 2011). At Hanford, LLW may be further divided into
Category 1 (Cat 1), Category 3 (Cat 3), or greater than Category 3 (GTC3) LLW, depending on the
specific characteristics and quantities of radioactive material that it contains, as defined in the Hanford
Ste Solid Waste Acceptance

Criteria (HSS\NAC) (FH 2003) Contact-Handled (CH) and

LLW streams managed at Remote-Handled (RH) Waste

Hanford are described in Contact-handled waste containers produce radiation dose

Section 2.1.1. rates less than or equal to 200 millirem/hour at the container

surface. RH waste containers produce dose rates greater than
LLW and other radioactive 200 millirem/hour. CH containers can be safely handled by

wastes are also classified as direct contact using appropriate health and safety measures.

s contattanded (Cr) or | cotaners e specelrendng o e durg
. was ag nt operations. S signations c pply

remote-handled (RH), depending | | \ ‘M Lw, TRU waste, and ILAW.

on radiation dose rates as

measured in contact with the

container surface.
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1.7.1.2 Mixed Low-Level Waste

MLLW isLLW that also contains hazardous components as defined by the Resource Conservation
and Recovery Act (RCRA) of 1976 (42 USC 6901) and applicable state regulations. Hazardous waste
reguirements became applicable to DOE waste in 1987. The hazardous components of MLLW are
regulated under applicable RCRA or state regulations (40 CFR 260-280; WAC 173-303). The radioactive
components of MLLW are regulated by DOE under the AEA (42 USC 2011). MLLW streams managed
at Hanford are described in Section 2.1.2. Additional discussion of regulations for managing radioactive
and hazardous wastes at Hanford is provided in Section 6.

1.7.1.3 Transuranic Waste

TRU waste contains greater than specified quantities of TRU radionuclides as defined in
Section 2.1.3. Mixed TRU waste also contains non-radioactive hazardous constituents. The radioactive
components of all TRU waste are regulated under the AEA (42 USC 2011). The hazardous constituents
in TRU waste are regulated under applicable RCRA or state regulations (40 CFR 260-280; WAC 173-
303). TRU waste must be characterized, packaged, and certified as meeting the WIPP waste acceptance
criteriabefore it can be shipped to that facility for disposal.

TRU waste was not defined as a separate waste type until 1970. From 1970 through 1988, waste
suspected of containing TRU radionuclides was retrievably stored in the Hanford LLBGs. Thiswasteis
referred to as suspect TRU waste because only part of the stored waste contains TRU radionuclides at
concentrations specified in the current definition for TRU waste. Since 1988, TRU waste has generally
been stored in surface facilities until it can be processed and certified for disposal at WIPP.

DOE previously decided to characterize the retrievably stored waste and recover the containers that
are determined to contain TRU waste for processing and shipment to WIPP (DOE 1987). DOE plansto
characterize the retrievably stored waste to determine which containers should be processed as TRU
waste (DOE 2002¢). TRU waste managed by the Hanford Solid Waste Program is described in
Section 2.1.3.

1.7.1.4 Immobilized Low-Activity Waste and Melters from the Hanford Tank Waste
Treatment Plant

For purposes of analysisin thisHSW EIS, ILAW and melters from the WTP are assumed to be
managed and disposed of asRH MLLW. Thefirst draft HSW EIS evaluated disposal of the WTP melters
as part of the pretreated MLLW waste stream, but did not address disposal of ILAW. In the revised draft
and thisfinal EIS, the WTP melters and ILAW are evaluated separately from other MLLW because the
physical requirements for onsite transport, handling, and disposal differ from those typically used for
most routine operational LLW and MLLW.

Hanford tank waste is presently considered mixed waste from aregulatory perspective. Based on the

Remote-Handled |mmobilized Low-Activity Waste Disposal Facility Environmental Permits and Approval
Plan (Deffenbaugh 2000), the recommended approach for ILAW disposal in this document would be to
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follow the normal state and RCRA permitting process. However, there are other regulatory processes that
could allow DOE to dispose of ILAW consistent with RCRA requirements, including petitioning for
variance, rulemaking, and/or delisting.

1.7.2 Waste Volumes Evaluated in the HSW EIS

Unless stated otherwise, environmental consequences in the HSW EI'S have been evaluated for three
waste volumes: aHanford Only, aLower Bound, and an Upper Bound waste volume. Because of
uncertainty about future waste receipts, these alternative waste volume scenarios were evaluated to
encompass the range of quantities that might be received.

e The Hanford Only waste volume consists of 1) the forecast volumes of LLW, MLLW, and TRU
waste from Hanford Site generators, 2) the forecast ILAW and WTP melter volumes from treatment
of Hanford tank waste, and 3) existing onsite inventories of waste that are already in storage. The
analysis also includes waste that has previously been disposed of in the LLBGs.

e The Lower Bound waste volume consists of 1) the Hanford Only volume, and 2) additional volumes
of LLW and MLLW that are currently forecast for shipment to Hanford from offsite facilities. The
Lower Bound volume for TRU waste is not substantially greater than the Hanford Only volume, and
is not analyzed separately in all cases.

e The Upper Bound waste volume consists of 1) the Lower Bound volume, and 2) estimates of
additional LLW, MLLW, and TRU waste volumes that may be received from offsite generators
consistent with the WM PEIS decisions.

Thefirst draft HSW EIS evaluated consequences for the Lower and Upper Bound waste volumes.
The Hanford Only waste volume was included in the revised draft HSW EIS and thisfinal EIS so the
incremental impacts of managing al offsite waste can be clearly evaluated. The bases for waste volumes
evaluated in the HSW EIS are discussed further in Section 3.3 and Volume 11, Appendix C.

1.7.3 Hanford Waste Management Alternatives Evaluated in the HSW EIS

ThisHSW EIS considers arange of reasonable alternatives for management of solid LLW, MLLW,
TRU waste, WTP melters, and ILAW at the Hanford Site to support DOE decisions regarding manage-
ment of these wastes. The waste management alternatives included within the scope of thisHSW EIS are
described briefly in the following sections. Hanford Solid Waste Program activities include storage,
treatment, and disposal of LLW and MLLW, aswell as storage, processing, and certification of TRU
waste for shipment to WIPP. The HSW EIS also evaluates alternatives for onsite disposal of ILAW and
melters from the WTP. Inits ROD(s), DOE could choose to implement a combination of actions from
any of the alternatives evaluated in this EIS. Existing and proposed waste management facilities consid-
ered in the HSW EIS alternatives are described in Section 2.2. The action and no action alternatives for
managing these wastes are described further in Section 3.1. In this EIS, the no action aternative consists
of continuing ongoing activities, but does not include development of new capabilities to manage wastes
that cannot currently be disposed of.
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1.7.3.1 Storage

Waste is generally stored while awaiting treatment or disposal. The specific storage methods used
depend on the chemical and physical characteristics of the waste as well as the type and concentration of
radionuclidesin the waste.

In most cases, alternatives for storage of LLW, MLLW, and TRU waste consist of using existing or
planned capabilities at the Central Waste Complex (CWC), T Plant, the LLBGSs, or other onsite facilities.
Except for the No Action Alternative, additional storage capacity is not expected to be necessary to
accommodate future waste receipts. Aswastein storage istreated, processed, or certified for disposal,
space would become available for storage of newly received waste. The conseguences of operating
storage facilities needed to manage Hanford solid waste are included in the HSW EIS to provide a
complete assessment and to bound the potential impacts associated with the proposed action. Conserva-
tive assumptions are used to provide flexibility in the event of future minor revisionsto facility activities.

In the No Action Alternative, treatment and processing capabilities would not be available for all
waste types, and any wastes that could not be disposed of would require storage. The analysisinthisEIS
assumes expansion of the CWC to accommodate most untreated LLW, MLLW, and TRU waste, and
WTP melters and treated MLLW that exceeds existing disposal capacity. The No Action Alternative for
ILAW includes construction of concrete vaultsin the 200 East Areafor interim storage consistent with
the TWRS EIS ROD (62 FR 8693).

1.7.3.2 Treatment

Treatment action alternatives examined in thisHSW EIS are shown in Figure 1.5. These aternatives
apply two different approaches to processing wastes for disposal.

e Thefirst approach would maximize the use of offsite treatment and develop additional onsite
capacity to treat waste that could not be accepted at offsite facilities. The aternatives that would
maximize use of offsite treatment would include actions DOE previously identified as the preferred
aternative for treatment of LLW, MLLW, and TRU waste in the previous drafts of the HSW EIS. In
general, those actions are expected to minimize environmental impacts by using or modifying
existing onsite and offsite facilities for treatment, processing, and certification of waste. Non-
conforming LLW would be treated to comply with the HSSWAC at offsite commercial facilities if
treatment capacity does not exist at Hanford. DOE would establish additional contracts with a
permitted commercial facility (or facilities) to treat most of Hanford’s CH MLLW using both thermal
and non-thermal processes. For MLLW and TRU waste that cannot be treated at existing facilities,
such as RH or non-standard items, DOE would develop new onsite treatment capacity by modifying
facilitiesin the T Plant Complex.

e The second approach for acquiring new treatment capacity would maximize the use of onsite
trestment capabilities. Under this approach, the alternatives include activities that maximize
treatment of MLLW and non-conforming LLW onsite at Hanford. These alternatives are expected to
result in the maximum environmental impacts for operations because they include more onsite
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activities and construction of anew onsite facility (or facilities) to process some LLW, MLLW and
TRU waste. The new waste processing facility would be used to treat non-conforming LLW to
comply with the HSSWAC if treatment capacity does not currently exist at Hanford. Except for the
limited quantities treated under existing commercia contracts, most of Hanford’s CH MLLW would
be treated at a new facility using non-thermal processes (including aternatives to thermal processing
for some wastes). The new facility would also be used to process MLLW and TRU waste that cannot
be accepted at existing facilities, such as RH or non-standard items.

Figure 1.5. Treatment Action Alternatives (ILAW treatment alternatives are evaluated under the
TWRS EIS [DOE and Ecology 1996])

Inthe No Action Alternative, only existing capacity for waste treatment would be used. Some non-
conforming LLW, untreated MLLW, and TRU waste that cannot be processed or certified at WRAP
would not be suitable for disposal, and those wastes would be stored onsite.

1.7.3.3 Disposal

The final step in the waste management processis disposal. Some types of radioactive and mixed
waste can be disposed of safely in existing facilities using conventional methods such as near-surface
disposal. Other types of waste require facilities that provide long-term isolation, such as a repository.
Disposal facilities at Hanford accept waste suitable for near-surface disposal. Any waste from Hanford or
other facilities that requires long-term isolation would ultimately be sent to a repository such as WIPP or
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YuccaMountain. This EIS evaluates alternatives or updates previous plans for permanent disposal of
LLW, MLLW, ILAW, and WTP melters at Hanford, including expansion, possible reconfiguration, and
closure of onsite disposal facilities.

Alternatives for Waste Disposal. Alternativesin thisHSW EIS assume continued use of disposal
capabilities that currently exist at Hanford until new disposal capacity can be developed and permitted.
DOE would construct additional disposal capacity for LLW and MLLW. New disposal facilities would
also be constructed to receive ILAW and WTP melters based on the schedule for startup and operation of
the WTP. All disposal facilities would meet applicable state and federa requirements. Facilities for
disposal of MLLW, ILAW, and WTP melters would be constructed to applicable regulatory standards
with double liners and leachate collection systems. LLW disposal in either lined or unlined trenchesis
evaluated in various aternatives. By the end of operations, all disposal facilities would be closed by
applying aregulatory-compliant cap to reduce water infiltration and the potential for intrusion.

Several different configurations and locations are evaluated for new disposal facilities needed to
manage each waste type. The disposal action alternatives are shown in Figure 1.6. Section 3 contains a
description of these disposal aternatives as evaluated in the HSW EIS. An overview of the configuration
and location aternativesis as follows:

Multiple Trenches | [ Multiple Trenches Single Trench
LLW — Existing Unlined Deeper & Wider | [Expandable Unlined| | nvodular Combined-
Design - 200 West | | Unlined Design - || Design - 200 West | | se Lined Facility
LLBGs 200 West LLBGs LLBGs (LLW/MLLW):
+200 E LLBGs Option
Multiple Trenches || Multiple Trenches Single Trench +200 E PUREX Option EAOdL;)I_ar d
MLLW—> | Existing Lined Deeper & Wider || Expandable Lined || *ERDF Option UomL'med_F i
Design - 200 East Lined Design - Design - 200 East LSL?/V/IICIT_LWE/IIT:\);V/
LLBGS 200 East LLBGS LLBGS (
Melters):
Multiple Lined Multiple Lined Single Trench +200 E LLBGs Option
ILAW — Trenches - Trenches - Expandable Lined || yodular Combined- +200 E PUREX Option
200 East near 200 West Design - 200 East || yse Lined Facility *ERDF Option
PUREX Location near CWC near PUREX (ILAW/Melter):
+200 E LLBG Option
Single Lined . . +200 E PUREX Option
Melters —_ Trench - 200 East Single Lined *ERDF Option
Trench - 200 East
near PUREX
X LLBGs
Location

M0212-0286-101
LLW - low-level waste R4 HSW EIS 05-29-03
MLLW - mixed low-level waste

PUREX - Plutonium-Uranium Extraction Plant

CWC - Central Waste Complex

ERDF - Environmental Restoration Disposal Facility
ILAW - immobilized low-activity waste

LLBGs - Low Level Burial Grounds

Figure 1.6. Disposa Action Alternatives

¢ Disposal Configuration Alternatives: Alternatives for disposal configuration include various
options for the number and size of trenches, including facilities dedicated to a single type of waste
and options for combined disposal of two or more waste types. Alternatives for segregated disposal
of LLW or MLLW consist of multiple trenches similar to those currently employed for each waste
type, multiple trenches of a deeper and wider configuration, or a single expandable trench for each
waste type. Similarly, ILAW disposal is evaluated using multiple trenches or a single expandable
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trench. The independent disposal aternative for WTP melters considers a single dedicated trench
because of their relatively small overall volume, and because of constraints imposed by the size and
weight of individual waste packages.

Alternatives for combined disposal of two or more waste types are also evaluated. The HSW EIS
considers alternatives that include two combined-use disposal facilities: one for combined disposal of
LLW and MLLW, and one for combined disposal of ILAW and WTP melters. In addition, disposal
of all waste typesin a single combined-use facility is evaluated. Disposal in combined-use facilities
might involve construction of separate modules for wastes with different characteristics, to ensure
that wastes placed in the same module are suitable for disposal together and are compatible with the
engineered disposal system.

o Disposal Location Alternatives: The HSW EIS disposal alternatives consider several different
locations for new or expanded disposal facilities, including use of LLBGsin the 200 West and
200 East Areas. New disposal sitesin the 200 West Area near the CWC and in the 200 East Area
near the PUREX Facility are also evaluated. Some alternatives involving combined-use disposal
facilities evaluated the use of ERDF. However, such an arrangement would require modifications to
the ERDF waste acceptance criteria, as well as to conditions specified in the TPA. A revision to the
CERCLA ROD for ERDF might also be necessary.

In the No Action Alternative, LLW would continue to be disposed of in LLBG trenches of adesign
currently employed. The trenches would be backfilled but would not be capped. The two existing
MLLW trenches would be filled to capacity and capped in accordance with applicable regulations.
MLLW that exceeds the trench capacity, including WTP melters, would be stored onsite. ILAW would
be placed in concrete vaults in the 200 East Area, consistent with the TWRS EIS ROD (62 FR 8693).

1.7.3.4 Grouping of Alternatives

In developing the alternatives for this HSW EIS, there are alarge number of combinations of the
various waste streams, their potential waste volumes, and individual options for their storage, treatment,
and disposal. To facilitate the analysis and presentation of impacts, these aternatives and options were
combined into five primary aternative groups. Alternatives for the treatment, storage, and disposal of the
different waste types were included in each alternative group, in addition to a range of potential waste
volumes. The alternative groups have been identified as A, B, C, D, and E. A No Action Alternative was
also evaluated as required under NEPA. For Alternative Groups D and E, several different potential
locations were evaluated for the disposal facility(s) within the 200 East and 200 West Areas. With the
exception of the No Action Alternative, each aternative is consistent with WM PEIS RODs. For LLW,
MLLW, and TRU wastes, Alternative Group A, Alternative Group B, and the No Action Alternative are
fundamentally the same as Alternative 1, Alternative 2, and the No Action Alternative, described in the
first draft of thisHSW EIS (DOE 2002b). Alternative Groups C, D, and E (and their options) were added
in the revised draft HSW EIS (DOE 2003d). The structure of the alternative groups remains the samein
thisfinal EIS. Figure 1.7 illustrates the alternatives included in each of these alternative groups.
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No Action Alternative. The No Action Alternative consists of continuing current solid waste

| management practices, including continued storage of radioactive wastes that cannot be processed for
disposal. As part of the No Action Alternative, RODs and other NEPA decisions for existing facilities
and operations would be implemented and ongoing activities would continue, consistent with the Council
on Environmental Quality guidelines. Thisisthe “no action” alternative for an ongoing activity, where
the EIS assumes there is no change from existing operations. For example, Hanford would continue to

| dispose of LLW and some MLLW within the Low Level Burial Grounds, and to certify and ship CH TRU
waste to WIPP.

Independent Disposal
Facilities — Varying Disposal Facility
Designs/Locations and Treatment
Options
Alternative Group A: . ) Dual Combined-Use Disposal
Disposal — Combined-Use Disposal Facility — Varying Locations
*Multiple Trenches Facility — Varying Location and Waste Streams
*Deeper & Wider Design Options o -
- Alternative Group E:
*LLW - 200 West Alternative Group D: Disposal —
*MLLW/ILAW/Melters 200 East Disposal — «Two Combined-Use
Treatment — *Single Combined-Use Modular Facilities
CHURD=WRA Modular Facility <LLW/MLLW in One Facility
*RHTRU & MLLW Modified T Plant *LLW/MLLW/ILAW/Melters «ILAW/Melters in a 2nd Facility
*CH MLLW Offsite Facility Treatment — renimen
Alternative Group B: ~Same as Group A *Same as Group A
Disposal — 4}
-Multiple Trenches 5 ﬂ b 200 East Near PUREX g E,: LLW/MLLW - 200E LLBG
= B asl ear - -
«Standard/Existing Design 1o} ! 2 ILAWIMetters - ERDF
*LLW & ILAW - 200 West = g .
*MLLW & Melters - 200 East '% j D, 200 East LLBG ‘ S E LLYXL%kﬂvglgezrg?ig%iUREx
Treatment — S 5]
«CH TRU - WRAP = ’ . ‘ S
D, ERDF E,: LLW/MLLW - ERDF
-Othe_r T_RU & MLLW_ ILAW/Melters - 200E by PUREX
*Onsite in New Facilities
A!ternatlve Group c: CH TRU - contact-handled transuranic waste
D|sposal = ERDF - Environmental Restoration Disposal Facility
«Si ILAW - immobilized low-activi
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LW - 200 West MLLW - mixed low-level waste
- -handled i
“MLLW/ILAW/Melters - 200 East WRAP - Wasts Receiving and Processing Facilty
Treatment —
*Same as Group A

Figure 1.7. Development of Alternative Groups

Two other variations of the No Action Alternative are discussed within the context of this document.
A “Stop Action” scenario is described, in which ongoing waste management operations would cease.
This scenario was not considered reasonable and was therefore not evaluated in detail (See Section 3.2.4).
In addition, a scenario in which waste disposal at Hanford is discontinued, but other ongoing waste
management activities proceed,, is discussed and evaluated in Volume |1, Appendix M.

Action Alternatives. The action aternative groups as formulated for analysisin thisEIS are
described in the following sections. All of the action alternatives assume continued use of existing waste
management capabilities and facilities, such as the use of WRAP to process and certify CH TRU waste
and use of existing disposal capacity until new disposal facilities can be designed, permitted, and
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constructed. Alternatives for development of new waste management capabilities needed at Hanford are
encompassed within the alternative groups described in this section.

Alternative Group A — Disposal by Waste Typein Larger Disposal Facilities— Onsite and Offsite
Treatment: New LLW and MLLW disposal trenches would be deeper and wider than those currently in
use. New LLW disposal capacity would be located in the 200 West Areaand new MLLW, ILAW, and
WTP melter disposal facilities would be located in the 200 East Area. T Plant would be modified to
provide processing and treatment capabilities for remote-handled TRU waste, remote-handled MLLW,
and waste in non-standard containers. Treatment of most contact-handled MLLW in standard containers
would be provided at offsite facilities. Operations at WRAP would continue to process contact-handled
TRU waste for disposal at WIPP. Mobile processing facilities (Accelerated Process Lines, or APLS)
would also be used for processing and certification of TRU waste to accel erate preparation of the waste
for disposal at WIPP.

Alternative Group B — Disposal by Waste Type in Existing Design Disposal Trenches— Onsite
Treatment: Disposal trenches for LLW and MLLW would be of the same design as those currently in
use. New LLW and ILAW trenches would be located in the 200 West Areaand new MLLW and WTP
melter trenches would be located in the 200 East Area. A New Waste Processing Facility would be built
to provide processing and treatment capabilities for remote-handled TRU waste, remote-handled and
contact-handled MLLW, and waste in non-standard containers. Operations at WRAP would continue to
process contact-handled TRU waste for disposal at WIPP. Maobile processing facilities (APLs) would also
be used for processing and certification of TRU waste to accelerate preparation of the waste for disposal
at WIPP.

Alternative Group C — Disposal by Waste Type in Expandable Design Facility — Onsite and
Offsite Treatment: A single, expandable disposal facility (similar to the Environmental Restoration
Disposal Facility) would be used for each waste type. A new LLW facility would be located in the
200 West Areaand new MLLW, ILAW, and WTP melter facilities would be located in the 200 East
Area. Treatment alternatives would be the same as those described for Alternative Group A.

Alternative Group D — Single Combined-use Disposal Facility — Onsite and Offsite Treatment:
LLW, MLLW, ILAW, and WTP melters would be disposed of in asingle facility. Disposa would occur
either near the PUREX Plant (D,), in the 200 East Area Low Level Burial Grounds (D), or at the
Environmental Restoration Disposal Facility (D). Treatment alternatives would be the same as those
described for Alternative Group A.

Alternative Group E — Dual Combined-use Disposal Facilities— Onsite and Offsite Treatment:
LLW and MLLW would be disposed of in one combined-use facility; ILAW and WTP melters would be
disposed of in another combined-use facility. Disposal would occur in some combination of locations as
shown in Figure 1.7. Treatment alternatives would be the same as those described for Alternative
Group A.
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1.7.4 Environmental Impact Analyses in the HSW EIS

Analyses of environmental consequences from waste management operationsin the HSW EIS
include assessment of impacts in the following areas as required by NEPA:

e |land use

o ar quality

o water quality

e geologic resources

o ecological resources

® S0Ci0economics

o cultural resources

e transportation

® noise

¢ health and safety

o aesthetic and scenic resources
e environmental justice

e cumulative impacts

o irreversible and irretrievable commitments of resources
¢ unavoidable adverse impacts
e potential mitigation measures.

Changes to the environmental consequences analysisin thisfinal HSW EIS as aresult of public
comments include additional evaluation of the impacts on groundwater quality, ecological impacts, and
additional analysis of the offsite transportation consequences. The cumulative impacts analysisisaso
more comprehensive.
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2.0 HSW EIS Waste Streams and Waste Management Facilities

This section describes:

the four waste types evaluated in thisEIS: low-level waste (LLW), mixed low-level waste (MLLW),
transuranic (TRU) waste, and Waste Treatment Plant (WTP) waste®

the specific waste streams within the four waste types

the waste management facilities that are currently being used

the proposed new or modified facilities that are being evaluated in the various HSW EIS alternative
groups.

Additiona information on Hanford waste streams and facilitiesis contained in Appendixes B, C,
and D and the Technical Information Document (FH 2004).

2.1 Solid Waste Types and Waste Streams Related to the
Proposed Action

Historically, solid LLW was disposed of in shallow-land disposal units. 1n 1970, aU.S. Department
of Energy predecessor agency, the U.S. Atomic Energy Commission (AEC), determined that waste
containing TRU radionuclides would be managed separately from LLW and stored until an appropriate
disposal facility was available. Beginning at that time, the suspect TRU waste was emplaced in a manner
that it could be retrieved (hence, it is sometimes called “retrievably stored”).

In 1987, DOE directed that radioactive waste containing chemically hazardous components, as
identified under the Resource Conservation and Recovery Act (RCRA) of 1976 (42 USC 6901 et seq.),
be separated and managed separately from LLW (10 CFR 962.3). Thiswaste, referred toasMLLW, is
placed into above ground storage facilities at Hanford until it can be treated and disposed of.

Treatment of Hanford tank waste at the WTP as part of the River Protection Project will result in
several waste streams. Of those waste streams, ILAW and melters are being considered as a separate
waste type in this EIS because of their unigue management requirements. Other routine wastes that may
be generated during WTP operations are included in the forecast LLW, MLLW, and TRU wastes.

Each of the four waste types has been further divided into waste streams for analysis in this HSW
EIS. For the purposes of this EIS, awaste stream is defined as waste with physical and chemical
characteristics that would generally reguire the same management approach (i.e., using the same storage,
treatment, and disposal capabilities). The waste types and waste streams considered within thisEIS are
shown in Figure 2.1. Brief descriptions of the waste streams are contained in subsequent sections.
Information on the volume of waste associated with each stream is provided in Section 3.3.

(& The WTP wastes (immobilized low-activity waste and melters) are assumed to be MLLW but are considered a
separate waste type for the discussionsin this EIS.

21 Final HSW EIS January 2004



HSW EIS Waste Types
and Waste Streams

Low-Level Waste

Mixed Low-Level

Waste

TRU Waste

Waste Treatment
Plant Waste

Category 1@

Category 3¢

Greater Than
Category 3

Non Conforming

Previously
Disposed Waste in
the LLBG

M0212-0286.723
R2 HSW EIS 03-27-03

Treated and
Ready for Disposal

RH and
Non-Standard
Packages

CH Inorganic
Solids and Debris

CH Organic Solids
and Debris

Waste in Trenches

ILAW Packages

Waste in Caissons

WTP Melters

| | Commingled PCB

Waste

Newly Generated
and Existing CH
Standard
Containers

Elemental Lead

Elemental Mercury

Lined Disposal

| Trench Leachate

Newly Generated
and Existing CH
Non-Standard
Containers

Newly Generated
and Existing RH

K Basins Sludge

CH - contact-handled

HSW EIS — Hanford Site Solid
(Radioactive and Hazardous)
Waste Environmental Impact
Statement

ILAW — immobilized low-activity
waste

LLBG — Low Level Burial Ground
PCB — polychlorinated biphenyl
RH — remote-handled

TRU — transuranic

WTP — Waste Treatment Plant

(a) Category 2 LLW is no longer considered a separate waste stream. See Section 2.1.1.2 for explanation.

Figure 2.1. Waste Types and Waste Streams Considered in the HSW EIS

Radioactive waste may be contact-handled (CH) or remote-handled (RH) waste. CH waste has a dose
rate less than 200 millirem/hr as measured with the detector in contact with the container and can be
handled without shielding. The RH waste classification applies to containers with a contact dose rate
greater than 200 millirem/hr. RH waste requires the use of additional shielding and special facilitiesto
protect workers.

211 LLW Streams

Low-level waste may be generated during the handling of radioactive materials, which resultsin the
contamination of items and materials. Because many different activities are conducted using different
types of radioactive materials and levels of radioactivity, there is awide variation in the chemical and
physical characteristics of waste and levels of contamination. Most of the LLW currently in the Low
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Level Burial Grounds (LLBGSs) was generated by analytical laboratories, reactors, separation facilities,
plutonium processing facilities, and waste management activities. At Hanford, solid LLW includes
protective clothing, plastic sheeting, gloves, paper, wood, analytical waste, contaminated equipment,
contaminated soil, nuclear reactor hardware, nuclear fuel hardware, and spent deionizer resin from
purification of water in radioactive material storage basins. In the foreseeable future, analytical labora-
tories, research operations, facility deactivation projects, waste management activities, and other onsite
and offsite activities would likely continue to generate LLW.

Typical containers used for burial of LLW include 208-L (55-gal) metal drums and boxes nhominally
1.2mby 1.2mby 2.4 m (4 ft by 4 ft by 8 ft) in size. Other boxes are made in various sizes to accommo-
date specific waste items. Cardboard, wood, and fiber-reinforced plastic boxes have also been used.
Large items or equipment may be wrapped in plastic. However, some bulk waste (that is, soil or rubble)
is disposed of without containers.

Both onsite and offsite generators of LLW are required to meet specific criteriafor their wastes to be
accepted for disposal at Hanford. Those requirements are defined in the Hanford Site Solid Waste
Acceptance Criteria (HSSWAC) (FH 2003) and include requirements on the waste package, descriptions
of the contents of the waste package, the radionuclide content, physical size, and chemical composition.
To verify that generators conform with the HSSWAC, a random sample of incoming CH waste is
periodically selected for verification at the Waste Receiving and Processing Facility (WRAP), the T Plant
Complex, or other appropriate location. Verification of RH waste istypically conducted at the generating
facility. Discovery of non-conforming waste can result in rejection of the waste with its return to the
generator, or the need for removal or treatment of prohibited items at the generator’ s expense. Most LLW
isonly stored for short periods of time awaiting verification or disposal.

The HSSWAC also define LLW categories summarized below by radionuclide activity level. The
categories are based on site-specific performance assessments that were conducted in conformance with
DOE Manual 435.1-1 (DOE 2001b). The HSSWAC should be consulted for technical details defining
Category 1 (Cat 1), Category 3 (Cat 3), and greater than Category 3 (GTC3) wastes. Cat 1 wastes have
lower concentrations of radionuclides than Cat 3 wastes. All Cat 1 and Cat 3 wastes that meet the
HSSWAC requirements can be disposed of inthe LLBGs. GTC3 wastes have even higher concentrations
of radionuclides than Cat 3 wastes and require a specific analysis to determine whether they can be
disposed of inthe LLBGs. Cat 3 and GTC3 LLW are subject to additional disposal requirements because
they contain higher concentrations of radionuclides.

The U.S. Nuclear Regulatory Commission (NRC) in 10 CFR 61.55 defines four classes of LLW
(A, B, C, and greater than Class C). The NRC requirements apply to all commercial LLW disposal sites.
The HSSWAC only apply to Hanford and are adjusted for specific Hanford conditions. Therefore the
radionuclide concentrations specified for each NRC class are not necessarily the same as those defined in
the HSSWAC for LLW categories.

2.1.1.1 Low-Level Waste — Category 1
Cat 1 LLW represents the largest volume of waste expected at the Hanford Site. It has the lowest

concentrations of radioactivity and can be directly placed into the LLBG trenches without treatment and
in some cases without additional packaging. Cat 1 LLW can be either CH or RH waste.
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2.1.1.2 Low-Level Waste — Category 3

In the original development of the waste categories, Category 2 LLW was defined. However, this
category resulted in a small volume of waste and the previous Category 2 material is now managed as
Cat 3LLW. Cat 3LLW isdefined as having radionuclide concentrations greater than limits specified in
the HSSWAC for Cat 1 LLW, but lower than maximum concentration limits defined for Cat 3 LLW.
Cat 3LLW issimilar to Cat 1 LLW except that it has higher concentrations of certain radionuclides, and
requires greater confinement for burial in the LLBGs (FH 2003). Cat 3 LLW may also be CH or
RH waste. Greater confinement in the LLBGs hastypically been provided either by packaging the wastes
in high-integrity containers (HICs) or by in-trench grouting prior to burial (Section 2.2.3). Typical
sources of the Cat 3 LLW are operation or cleanout of hot cells and canyon facilities, remova of HLW
storage tank equipment, examination of irradiated reactor fuel assembly components, and other operations
that handle higher activity items.

2.1.1.3 Low-Level Waste — Greater Than Category 3

GTC3 LLW exceeds the radionuclide concentration limits for Cat 3LLW. GTC3 LLW requiresa
specific evaluation to demonstrate that requirements of the LLBG performance assessments would be met
before it can be disposed of at Hanford. GTC3 LLW can generally be disposed of in the same manner as
Cat 3LLW in HICs or by in-trench grouting. The sources of GTC3 LLW are similar to Cat 3LLW. No
GTC3 LLW iscurrently forecast; however, asmall volume of thiswasteis analyzed in this EIS to address
future contingencies.

2.1.1.4 Low-Level Waste — Non-Conforming

Non-conforming LLW is waste that does not meet the current HSSWAC for burial and cannot readily
be treated to meet those requirements. Non-conforming waste needs to be processed so it conforms with
the HSSWAC.

2.1.1.5 Waste Previously Disposed of in the Low Level Burial Grounds

This waste stream includes all waste that has been disposed of in the LLBGs described in Appendix D
except for the retrievably stored TRU waste. Thiswasteisincluded in the EIS analysis of LLBG closure,
long-term, and cumul ative impacts.

2.1.2 Mixed Low-Level Waste Streams

Regulatory information for mixed wastes can be found in Sections 6.3 and 6.4. Both onsite and
offsite MLLW must also meet requirements of HSSWAC. Some waste is subject to Washington State
RCRA program (regulated under the Dangerous Waste Regulations, WA C 173-303) with delegated
authority for implementation of the Federal RCRA program and independent state statutory authority
pursuant to the Washington State Hazardous Waste Management Act (RCW 70.105). In addition,
Hanford has some LLW that also contains polychlorinated biphenyls (PCBs), which are regulated under
the Toxic Substances Control Act (TSCA) of 1976 (15 USC 2601 et seq.). TSCA wastes are being
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managed similar to mixed wastes and are included in MLLW inventories and projections. In addition,
wastes that are not considered hazardous by the U.S. Environmental Protection Agency (EPA) may be
managed as MLLW because they are considered toxic, persistent, or corrosive by state regulations.
MLLW was generated by activities similar to those that created LLW, and the two types of waste were
not differentiated until 1987. Beginning in 1987, DOE determined that radioactive wastes mixed with
hazardous wastes would be designated under RCRA, and would be managed in accordance with RCRA
(10 CFR 962.3). Accordingly, DOE has acquired regulatory-compliant waste management storage
facilities through building new, or modifying existing Hanford facilities.

Hanford’s MLLW was generated from operations, maintenance, and cleanout of reactors, chemical
separation facilities, high-level waste (HLW) tanks, and laboratories. MLLW contains the same type of
materialsas LLW. It typically consists of materials such as sludges, ashes, resins, paint waste, soils, lead
shielding, contaminated equipment, protective clothing, plastic sheeting, gloves, paper, wood, analytical
waste, and contaminated soil. Hazardous components may include lead and other heavy metals, solvents,
paints, oils, other hazardous organic materials, or components that exhibit characteristics of ignitability,
corrosivity, toxicity, or reactivity as defined by the dangerous waste regulations.

Extended storage of MLLW isrestricted to permitted engineered facilities, such asthe CWC. How-
ever, pursuant to the applicable regulations, non-permitted facilities may accumulate newly generated
MLLW for periods up to 90 days before transferring them to a permitted storage or treatment facility
(WAC 173-303-200). Regulatory compliant treatment (generally immobilization or destruction of the
hazardous component) is required before most of the MLLW can be sent to a permitted land disposal
facility. In some cases, MLLW will aready be treated and regulatory compliant when it is received and
can be sent directly to the disposal facility. In other cases, the waste will require treatment prior to dis-
posal. Brief descriptions of potential mixed waste treatment technologies are included in the Technical
Information Document (FH 2004). The current approach to treatment of MLLW at Hanford uses a com-
bination of onsite and commercial treatment facilities. The Hanford Site currently has limited capacity
for MLLW treatment at facilities such as WRAP and the T Plant Complex. Two contracts were placed
with acommercial vendor to begin treating limited quantities of CH MLLW in the year 2000. The con-
tracts were intended to serve as atechnical demonstration for future commercial treatment of the majority
of Hanford’s MLLW (see Section 2.2.2.2). After the waste has been treated and meets the regulatory
regquirements, it can be disposed of in a regulatory-compliant disposal facility. Hanford currently has two
MLLW disposal trenches located in the 200 West Areathat are operating under interim status. Aswith
LLW, MLLW may be categorized according to radionuclide content as either Cat 1 or Cat 3 MLLW, with
disposal requirements described in the HSSWAC.

2.1.2.1 Mixed Low-Level Waste — Treated and Ready for Disposal

This waste stream consists of MLLW that has been treated to meet the applicable RCRA and state
requirements for land disposal. The River Protection Project (RPP) is expected to be the primary Hanford
generator of MLLW. The RPP waste includes |ong-length equipment (see Figure 2.2) from Hanford tank
retrieval operations, which would be macroencapsulated. MLLW received from offsite generatorsis
assumed to arrive in a regulatory-compliant form and ready for disposal.
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Figure 2.2. Long-Length Tank Equipment

2.1.2.2 Mixed Low-Level Waste — RH and Non-Standard Packages

Existing and forecast quantities of RH MLLW cannot easily be treated under the existing MLLW
treatment contracts or at onsite facilities. Thiswaste has physical and chemical characteristics similar to
other MLLW, but requires a shielded facility and special equipment for remote handling. In the future,
some non-standard packages of CH waste may also be received for which there is no treatment facility.
Thiswaste would remain in storage until treatment facilities are available.

Final HSW EIS January 2004 2.6



2.1.2.3 MLLW — CH Inorganic Solids and Debris

Inorganic solid waste may include substances such as

sludges, paints, and dried inorganic chemicals. Debris L
o ) X ) such as stabilization and macroen-

waste must meet cntenadeflngd in stgte regulations . capsulation are used to immobilize
(WAC 173-303-040). Inorganic debris wastes often contain | ragionuclides and hazardous inorganic
metal, ceramic, and concrete items and may result from components using cement or plastics
removal of failed or obsolete equipment or from disposal of either as a jacket of material around
items used during process operations. They may also result the waste or as a matrix incorporating
from cleanout or decommissioning of inactive facilities. the waste.
These wastes generally require treatment by stabilization, or
macroencapsulation before disposal.

Non-Thermal Treatments

2.1.2.4 MLLW - CH Organic Solids and Debris

Organic solid waste may include substances such as
resins, organic absorbents, and activated carbon. Organic Thermal Treatments
debris wastes meet the regulatory requirements for debris are used to destroy organic constituents
wastes (WAC 173-303-040) and have a greater than within t.he waste. Thermal treatmlent
10 percent organic/carbonaceous content. Typical wastes uses high tem‘;‘eratulres and can include
include paper, woaod, or plastic. These wastes are included ﬁ:giif;e Osrs u(():r vziit?if?chir:r? ares,
as organic/carbonaceous waste in WAC 173-303-140, ’ '
which requires that they be thermally treated if capacity is
available. There are no existing or planned Hanford facilities with thermal treatment capability for solid
waste. Until thermal treatment is available within 1610 km (1000 mi) (WAC 173-303-140), DOE has
been authorized by the Washington State Department of Ecology (Ecology) to treat organic debris waste
by macroencapsulation.

2.1.2.5 MLLW - Elemental Lead

Lead metal has been used at Hanford and other DOE sites for radiation shielding and in applications
where its high density is of benefit. Most of the lead waste has surface contamination and some of the
lead is radioactive from neutron activation. Some lead must be treated as mixed waste by macroen-
capsulation, or other approved technology, before disposal.

2.1.2.6 MLLW - Elemental Mercury Thermal Desorption
heats the waste to temperatures sufficient to

Elemental mercury is a contaminant for vaporize mercury, which is subsequently
several different types of waste. Waste can condensed in a separate vessel.
contain liquid mercury from various items (that .
is, light bulbs, switches, thermometers, and Amalgamation

solidification of mercury by mixing it with sulfur or

chemical process equipment). Mercury can be other material to form a stable solid.

removed from bulk waste by thermal desorp-
tion and then solidified by amalgamation.
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Limited amalgamation treatment capacity for mercury waste is available at existing Hanford facilities, but
additional capability for treatment of the remaining waste is needed.

2.1.2.7 MLLW - Lined Disposal Trench Leachate

This waste stream is generated from operation of lined disposal trenches. It is mostly rainwater or
melted snow that is trapped by the collection systems in the lined disposal trenches. Itisaliquid waste
and is managed differently from the other wastes discussed in thisEIS. Theliquid wasteis currently
removed from the lined trenches and trucked to the Effluent Treatment Facility (ETF) where it is treated
along with other liquid mixed wastes. Solid waste resulting from the treatment is included in the solid
waste streams discussed in previous sections.

2.1.3 TRU Waste Streams

The production of TRU materials, primarily plutonium, was the primary defense mission of the
Hanford Site. Most of the Hanford TRU waste was produced in plutonium handling facilities for
management of weapons materials or from research on plutonium fuels.

Prior to 1970, TRU waste had not been designated as a separate waste type. In 1970, the Atomic
Energy Commission (AEC) determined that waste containing transuranic elements might be associated
with increased hazards and should be disposed of in facilities that provide a greater level of confinement
than the type of shallow-land burial typically used for disposal of LLW.

The AEC set aminimum concentration level of TRU isotopes at 10 nanocuries per gram of waste. At
that time field instrumentation was not available to measure concentrations at that level. Therefore, waste
associated with the handling of plutonium was considered to be suspect TRU waste and was placed in a
retrievable configuration. The definition of TRU waste was changed to 100 nanocuries/gram in 1984.
Onceit is determined that the concentration of transuranic elementsis below 100 nanocuries/gram, the
waste would no longer be managed as suspect TRU waste. For purposes of analysisin thisEIS, it was
assumed to be managed as LLW. An evaluation of the CH waste placed into retrievable storage estimated
that 50 percent of the drums currently managed as TRU waste, would be reclassified as LLW (Anderson
et a. 1990).

TRU waste has been stored in several different ways at Hanford. TRU waste wasiinitially placed into
retrievable storage in the LLBGs, either with or without a soil cover. After 1985 most TRU waste was no
longer placed in trenches, but was stored in an existing facility near the T Plant Complex that had been
retrofitted for TRU waste storage. This building was known as the Transuranic Storage and Assay
Facility (TRUSAF). Waste storage in that facility was discontinued in 1998 and itsinventory, along with
most newly generated TRU waste, is now stored inthe CWC. TRU wasteisalso stored at T Plant, in the
LLBGs, or at other onsite locations, according to handling and storage requirements for particular waste
streams. Newly received TRU waste that contains hazardous materials as defined by RCRA or state
regulation is stored in facilities permitted for mixed waste, such as CWC and T Plant. Storage of RH and
CH TRU waste would continue until the waste is shipped to WIPP for disposal. Assumptions used in this
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EIS regarding the processing and shipment of TRU waste to WIPP are located in Appendix B, Table B.3.
The Hanford Performance Management Plan (HPMP) discusses the acceleration of these activities (see
Appendix N, Table N.1).

TRU waste disposal began in 1999 with the opening of DOE’ s Waste Isolation Pilot Plant (WIPP) in
New Mexico. The Hanford Site began shipping waste to WIPP in July 2000. Wastes to be shipped to
WIPP must be certified to meet the WIPP Waste Acceptance Criteria (DOE-WIPP 2002). WRAP was
designed and built at Hanford to perform certification of most CH TRU waste for disposal at WIPP, along
with several other functions. Currently, CH TRU drums are being removed from CWC, certified at the
WRAP, and shipped to WIPP. TRU waste drums are placed in shipping casks known as Transuranic
Package Transporter-11 (TRUPACT-I1) and are transported by truck to the WIPP (see
http://www.emnrd.state.nm.us/wipp/trubig.htm for description).

Some TRU waste a so contains hazardous components (mixed TRU waste) and would be managed
under applicable RCRA, TSCA, or other state regulations. Contact-handled mixed TRU wasteis
currently acceptable at WIPP. DOE'’ s hazardous waste permit for WIPP, issued by the State of
New Mexico Environment Department in 1999, authorizes the disposal of CH mixed TRU waste.
DOE expects to have the capability to transport, receive, and dispose of RH wastes at WIPP by 2006
(DOE-NTP 2002).

2.1.3.1 TRU Waste — Waste from Trenches

From 1970 to 1985, the primary method for storage of TRU wastes involved placing drums or boxes
of waste on asphalt pads constructed in the bottom of the trenches and covering the drums with wood,
plastic, and alayer of soil (see Section 2.2.1.2). The TRU waste was expected to remain there for less
than 20 years. Corrosion of the packaging has continued since they were buried and preliminary inspec-
tion of some older containers has confirmed deterioration in their condition. However, observations and
monitoring of the area around the drums within the trenches have not detected the release of any alpha
emitters, such as plutonium.

DOE previously evaluated the impacts of retrieving this TRU waste (DOE 1987, 2002a) for disposal
at WIPP. A description of the activities involved and the impacts analyzed in these previous documentsis
presented in Sections 1.5.2. The processing of TRU waste at Hanford is evaluated in thisHSW EISin
Section 5. The CH drums can be processed, repackaged, and certified at WRAP. However, the capability
to process, certify, and ship non-standard containers or RH wastes to WIPP is not available at the Hanford
Site, a other DOE sites, or at commercial facilities. These wastes would be placed in CWC until they can
be processed. Processing of these wastes would require development of new capabilities. Both the new
facilities and the processing operations are evaluated in this EIS.

2.1.3.2 TRU Waste — Waste from Caissons
Beginning in 1970 through 1988, higher-activity TRU waste was placed in four caissons for retrieva-

ble storage. These TRU waste caissons are located in Burial Ground 218-W-4B as shown in Appendix D.
Most of the waste in the TRU caissons originated from laboratory activitiesin hot cellsin the 300 Area
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facilities. About 5500 containers were sent to these caissons. Of those, about 97 percent were 3.8-L
(1-gal) cans containing residue from the examination of nuclear fuels and irradiated structural materials.
Some of the individual containers had measured radiation levelsin excess of 1500 R/hr at the time of
placement. Other wastes included small-scale process equipment used for radionuclide separations
operations. For additional information about the caissons, see Section 2.2.1.3.

DOE previously evaluated the impacts of retrieving this TRU waste (DOE 1987; DOE 2002a) for
disposal at WIPP. A description of the activities involved and the impacts analyzed in these previous
documentsis presented in Section 1.5.2. Waste in the caissonsis assumed to be RH TRU waste, and the
impacts of processing it at T Plant or anew Hanford facility are evaluated in Section 5.

2.1.3.3 TRU Waste — Commingled PCB Waste

A small amount of TRU waste has sufficient concentrations of PCBs to make it subject to TSCA
requirements. Most of the material is debris commingled with a small amount of PCBs, although some
drums contain liquids with higher PCB content. Sludge from the K Basinsis also TSCA regulated due to
its PCB content, but is discussed separately in Section 2.1.3.7. At thistime TSCA regulations require
treatment of PCB wastes by incineration or other approved technology (40 CFR 761.60). TRU waste
commingled with PCBs has not yet been approved for disposal at WIPP. However, DOE has submitted a
permit application to allow disposal of thiswaste at WIPP. If WIPP is granted a permit to dispose of
PCB-commingled waste, treatment may not be necessary for the debris materials. Liquid waste con-
taining PCBs may till require thermal treatment or an approved alternative treatment before it could be
accepted at WIPP. No capabilities currently exist on the Hanford Site to treat PCB waste. The wastes are
expected to remain in storage in CWC until atreatment facility is available or until WIPP can accept such
materials.

2.1.3.4 TRU Waste — Newly Generated and Existing CH Standard Containers

This waste stream includes CH TRU waste in standard containers stored in the CWC and future TRU
waste that would be received in standard containers. This waste stream also includes the CH TRU waste
that will beretrieved from the 618-10 and 618-11 Burial Grounds. The retrieved waste will be placed
into standard containers including 208-L (55-gal) and 322-L (85-gal) drums and standard waste boxes
(SWBs). The SWB isametal box 181 cm (71 in) long, 94 cm (37 in) high, and 138 cm (54.5 in) wide
that has been designed as a Type A shipping container for use in the TRUPACT-II shipping container.
The waste would be inspected and certified at WRAP and would ultimately be shipped to the WIPP for
disposal.

2.1.3.5 TRU Waste — Newly Generated and Existing CH Non-Standard Containers
This TRU waste is contained in non-standard boxes or containers that are not compatible with a

TRUPACT-II shipping container and that cannot be handled within WRAP. Much of thiswaste isold
equipment or gloveboxes that were removed from processing and laboratory facilities. Processing of this
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waste would likely include size reduction and repackaging. The Hanford Site does not currently have a
facility where these wastes can be prepared for shipment to WIPP. Until they can be processed they will
remain in the CWC.

2.1.3.6 TRU Waste — Newly Generated and Existing RH Containers

This TRU waste stream consists of existing and newly generated RH TRU waste, including a small
quantity of waste that may be generated during retrieval from the 618-10 and 618-11 Burial Grounds.
RH TRU waste would be shielded for storage in the CWC (see Section 2.2.1.1). In some cases, non-
mixed RH TRU waste would be stored in concrete vaultsin the LLBGs. The Hanford Site does not
currently have afacility where RH TRU waste can be prepared for shipment to WIPP, nor are the WIPP
waste acceptance criteria or shipping system in place. The RH TRU waste would be accepted at WIPP in
accordance with the National TRU Waste Management Plan (DOE-NTP 2002). |

2.1.3.7 TRU Waste — K Basin Sludge

This dudge is a combination of corrosion debris from stored fuel elements and their containers, dust,
and other materials that have accumulated in the 100 K Area Basins over many years of use. Because of
the plutonium, fission product and activation product concentrations in the sludges, they have been
determined to be RH TRU waste. In addition, the sludge is TSCA-regulated due to its PCB content.
DOE plansto containerize the waste as it is removed from the basins and then transport it to the T Plant
Complex for storage (DOE 2001a) until afacility is available to process the waste and prepare it for
shipment to WIPP.

2.1.4 Waste Treatment Plant Wastes

The Waste Treatment Plant (WTP) will receive and process the retrieved Hanford tank waste. The
retrieved tank waste will undergo a separations process that splits the waste stream into a smaller volume
high-level waste (HLW) stream and a larger volume low-activity waste (LAW) stream. The HLW stream
will be vitrified and placed into canisters that will be temporarily stored onsite in the Canister Storage
Building and eventually sent offsite to the national geologic repository currently planned for Y ucca
Mountain. The processing of the wastes including their vitrification and the management of the HLW
was previously evaluated in the TWRS EIS (DOE and Ecology 1996) and is not included in the scope of
thisEIS. For purposes of analysisin this EIS, the LAW stream also is assumed to be vitrified in the
WTP. After vitrification, the LAW stream is called immobilized low-activity waste (ILAW). The
melters used in the WTP for vitrification of Hanford tank wastes would occasionally need to be replaced. |
These melters become their own waste stream called “WTP melters.” Because the TWRS EIS has evalu-
ated the processing of the glass, the HSW EIS addresses only the disposal of the ILAW and the WTP
melters. It should be noted that the WTP will produce other LLW, MLLW, and TRU wastes that are
included in the waste streams discussed in the previous sections.
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2.1.4.1 Immobilized Low-Activity Waste Packages

During processing in the WTP, the molten ILAW can be directly poured into stainless steel canisters
to produce a monolithic glass waste form, or it can be poured into water to produce waste in the form of
granular glass particles similar to coarse sand, called cullet. The canisters for the monalithic glass waste
form would be approximately 2.3 m (7.5 ft) in height and 1.22 m (4.0 ft) in diameter and would weigh up
to 10,000 kg (22,000 Ib) each when filled. An estimated 81,000 canisters would be filled using the mono-
lithic pour compared to 140,000 canisters being filled with cullet. Dose rates from the cylinders are high
enough (~500 mR/hr on contact) that remote handling would be required. The principal componentsin
ILAW glass are silica, calcium oxide, and sodium oxide, making it a soda-lime silicate glass. Other waste
forms are being considered for ILAW and are being analyzed in the Tank Closure EIS (68 FR 1052).

2.1.4.2 WTP Melters

The vitrification of Hanford tank wastes would use large melters comprised of metal structural
components and ceramic refractories to contain the molten glass. With use, the refractories are slowly
consumed and some metal components can become corroded. For thisEIS, it was assumed the WTP
melters would periodically be replaced with new units, and only the melters that meet HSSWA C would
be managed and disposed of onsite in accordance with applicable requirements for RH MLLW. Packages
containing the melters can have dimensions of 4.6 to 7.6 m (15 to 25 ft) in length, height, and width; can
weigh 545,000 kg (600 tons); and would require specia handling.

2.2 Hanford Waste Storage, Treatment, and Disposal Facilities, and
Transportation Capabilities Related to the Proposed Action

This section briefly describes existing and proposed facilities for the management of Hanford solid
waste. The facilities provide storage, treatment, or disposal functions and are grouped by their primary
function in the following discussion (see Figure 3.2 for facility locations). (See FH 2004 for additional
details on specific facilities.) Text describing new facilities or those that would be substantially modified
under the alternative groups described in Section 3 is presented in text boxes to distinguish those facilities
from existing facilities. This section also briefly discusses the transportation of waste and the Hanford
pollution prevention/waste minimization program.

2.2.1 Storage Facilities

The primary storage facility for solid radioactive and mixed waste at Hanford isthe CWC. Storage
also exists at WRAP, the T Plant Complex, and the LLBGs. The T Plant Complex, described in
Section 2.2.2.4 as atreatment facility, would be used to store sludge from the K Basins, and potentially
other RH waste, as spaceis available. Trenchesin the LLBGs have been used for retrievable storage of
TRU wastes and other materials. Additional details on the CWC, trenches and caissonsin the LLBGs,
and grout vaults are described in the following sections.
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be managed and disposed of onsite in accordance with applicable requirements for RH MLLW. Packages
containing the melters can have dimensions of 4.6 to 7.6 m (15 to 25 ft) in length, height, and width; can
weigh 545,000 kg (600 tons); and would require specia handling.
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This section briefly describes existing and proposed facilities for the management of Hanford solid
waste. The facilities provide storage, treatment, or disposal functions and are grouped by their primary
function in the following discussion (see Figure 3.2 for facility locations). (See FH 2004 for additional
details on specific facilities.) Text describing new facilities or those that would be substantially modified
under the alternative groups described in Section 3 is presented in text boxes to distinguish those facilities
from existing facilities. This section also briefly discusses the transportation of waste and the Hanford
pollution prevention/waste minimization program.

2.2.1 Storage Facilities

The primary storage facility for solid radioactive and mixed waste at Hanford isthe CWC. Storage
also exists at WRAP, the T Plant Complex, and the LLBGs. The T Plant Complex, described in
Section 2.2.2.4 as atreatment facility, would be used to store sludge from the K Basins, and potentially
other RH waste, as spaceis available. Trenchesin the LLBGs have been used for retrievable storage of
TRU wastes and other materials. Additional details on the CWC, trenches and caissonsin the LLBGs,
and grout vaults are described in the following sections.
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2.2.1.1 Central Waste Complex

The CWC isaseries of handling areas, storage buildings, and storage modules that have been built in
several phases for the receipt, inspection, storage, and limited treatment (that is, absorption and solidifi-
cation of free liquids, neutralization of corrosive materials, and stabilization and encapsulation in solid
waste matrixes) of wastes and materials awaiting verification, treatment, or disposal. The primary waste
types of interest to the HSW EIS, with respect to storage, are MLLW and TRU waste, because most LLW
issent directly to burial. An aerial view of the CWC isshown in Figure 2.3. The Solid Waste Inventory
Tracking System lists CWC inventory at the end of 2001 as atotal of about 9200 m? (325,000 ft°), com-
posed mainly of MLLW [7350 m® (260,000 ft*)] and TRU waste [1560 m® (55,000 ft*)] (FH 2004). Its |
capacity is estimated to be 16,700 m® (589,000 ft*). Most MLLW and TRU waste received since 1987 is
now stored in the CWC, including TRU waste relocated from other facilities at Hanford. The CWC could
be expanded as needed for future receipts of waste that require storage, including any retrievably stored
waste removed from the LLBGs.

The CWC waste is segregated by content to assure compatibility of the contents of the various storage
containers (for example, acidic and basic materials are stored separately). In addition to MLLW and TRU
waste, some non-conforming LLW and GTC3 LLW may also be stored in CWC. All waste containers
must be CH or shielded to CH levelsto be accepted at CWC. Some RH waste is stored at CWC by
shielding it to CH levels. Most of the waste is packaged in 208-L (55-gal) drums; however, other package
sizes can a'so be stored.

Typically, four drums are banded onto a pallet to allow easy handling by forklifts and stacked up to
three layers high. Aisles are provided to gain access to the drums for required routine visual inspections
(see Figure 2.4). The packages have identifying numbers (bar codes) for tracking their location and
contents. Waste remains within the CWC until it is shipped to other facilities for processing or disposal.

M0212-0286.9A
HSW EIS 12-10-02

Figure2.3. Aeria View of the Central Waste Complex
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Figure 2.4. Storage of Waste Drumsin Central Waste Complex

2.2.1.2 Retrievable Storage of Suspect TRU Waste in LLBG Trenches

Beginning in 1970, suspect TRU waste, primarily CH but also some RH waste, was placed in a
retrievable configuration at the Hanford Site in specific trenches in Burial Grounds 218-W-3A, 218-
W-4B, 218-W-4C, and 218-E-12B. From 1972 to 1973, drums of TRU waste were placed in a concrete
V-trench (218-W-4B) with ametal cover. Beginning in 1974, drums and boxes were stored in trenches
on either asphalt pads or plywood and covered with wood sheathing, tarps, and plastic. A layer of at least
1.2 m (4 ft) of earth was placed over the tarp cover. After 1985, most TRU waste was sent to an above
ground storage facility. However, small amounts of TRU waste have occasionally been added to the
trench inventory. A small volume of this waste was never covered with dirt and has recently been
removed from the trenches and placed in the CWC. About 14,600 m® (516,000 ft*) of suspect TRU waste
remain in the trenches (FH 2004). DOE began retrieving TRU waste from the LLBGs in FY 2004 for
certification and shipment to WIPP (DOE 2002a).

Proposed New/Modified Storage Facility: Additional CWC Buildings

Additional storage buildings would be constructed at CWC as part of the No Action Alternative. The
new buildings would be similar to the larger existing buildings. Each new building would be about
37 m (120 ft) wide by 55 m (180 ft) long by 6.1 m (20 ft) high to the eaves, and would hold about
4,600 208-L (55-gal) drums. The interior floors would be sloped with raised perimeter curbing to
contain and direct spilled liquids to collection sumps. The floors would be sealed with impervious
epoxy resins to reduce the impacts of any liquid spills.
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2.2.1.3 Retrievable Storage of TRU Waste in LLBG Caissons

The waste caissons, designed to store RH waste, are reinforced cylindrical steel and concrete vaults
2.4 m (8 ft) in diameter and 3 m (10 ft) high. Four caissons have received TRU waste. These four
caissons were buried in Trench 14 of Burial Ground 218-W-4B. The caissons have an offset connecting
chute between the caisson and the soil surface to reduce radiation dose to workers as the waste was
deposited. Gases from the caissons are passively filtered through high-efficiency particulate air (HEPA)
filters. Caisson configuration isillustrated in Figure 2.5. Waste containers similar to 3.8-L and 18.9-L
(1- and 5-gal) paint cans were dropped into the loading chute from a shielded shipment cask. Each
caisson has been limited to atotal plutonium-239 inventory equivalent of 5 kg (11 Ib). Radiation levelsin
the caissons have been measured at 1500 to 10,000 R/hr (FH 2004). |
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Figure 2.5. Schematic Drawing of RH TRU Caisson in the LLBGs
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2.2.1.4 Interim Storage of ILAW in Grout Vaults

Grout vaults constructed in the 1980s would be used for interim storage of ILAW in the cullet formin
the No Action Alternative. The existing vaults were designed to store low-activity tank waste in a grout-
like form. Modifications to the vaults would be required before ILAW storage could take place. The
modifications include excavation of surface materials, disassembly of vault covers, minor repairs to
concrete surfaces and testing of leachate collection system, construction of superstructure over each vault
to provide protection against wind and rain, and installation of additional leak detection monitoring.
Once modifications are completed, ILAW canisters containing glass cullet would be transported from the
WTP to the vaults via atractor-trailer. A crane would emplace the canisters. This process would
continue until such time that new vaults could be constructed for disposal of the canisters. Then the
canisters would be removed from the grout vaults and placed into the disposal vaults along with newly
generated canisters.

Treatment and Processing

2.2.2 Treatment and Processing Facilities Facilities

Treatment and processing facilities include those used to Existing Facilities
treat MLLW to applicable regulatory standards, as well as * WRAP ,
those where TRU waste is processed and certified for shipment * g;cti’l':teieizpvt/:)ge Processing
to WIPP. DOE is currently using a combination of Hanford T Plant Complex
and offsite facilities to treat some CH MLLW and CH TRU ETE
Waste: '(?ommer.czla.d fa(:|l|t|e§ have provided treatment Commercial Treatment Facilities
capabilities for limited quantities of CH MLLW under two In-Trench Grouting
existing contracts. DOE does not currently have facilities for Other DOE sites
treatment of most CH MLLW, treatment of RH MLLW or
TRU waste, or for non-standard containers of MLLW and
TRU waste. The ETF provides treatment for |eachate from the
MLLW trenches. Cat 3 wastes are treated either by in-trench
grouting or placement in HICs as discussed in Section 2.2.3.

Proposed New/Modified Facilities

e Modified T Plant Complex

e New Waste Processing Facility
Pulse Driers
Commercial Treatment Facilities

2.2.2.1 Waste Receiving and Processing Facility

The Waste Receiving and Processing Facility (WRAP) began operation in 1998 on the Hanford Site
for management of TRU waste, MLLW, and LLW. The major function of WRAP is the inspection,
repackaging, and certification of CH TRU waste to prepare it for transport and disposal at WIPP. The
facility isalso used to verify that incoming LLW meets HSSWAC, and to characterize MLLW for quality
assurance purposes. A picture of WRAP is shownin Figure 2.6.

WRAP can accept CH drums and standard waste boxes. Handling of drums and boxes can be
performed manually or by use of automated guided vehicles. WRAP provides the capability for non-
destructive examination (NDE) and non-destructive assay (NDA) of incoming waste. The NDE isan
X-ray process used to identify the physical contents of the waste containers in supporting waste
characterization (see Figure 2.7). The NDA is a heutron or gamma energy assay system used to
determine radionuclide content and distribution in waste packages.
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The Waste Receiving and Processing Facility (WRAP) began operation in 1998 on the Hanford Site
for management of TRU waste, MLLW, and LLW. The major function of WRAP is the inspection,
repackaging, and certification of CH TRU waste to prepare it for transport and disposal at WIPP. The
facility isalso used to verify that incoming LLW meets HSSWAC, and to characterize MLLW for quality
assurance purposes. A picture of WRAP is shownin Figure 2.6.

WRAP can accept CH drums and standard waste boxes. Handling of drums and boxes can be
performed manually or by use of automated guided vehicles. WRAP provides the capability for non-
destructive examination (NDE) and non-destructive assay (NDA) of incoming waste. The NDE isan
X-ray process used to identify the physical contents of the waste containers in supporting waste
characterization (see Figure 2.7). The NDA is a heutron or gamma energy assay system used to
determine radionuclide content and distribution in waste packages.

Final HSW EIS January 2004 2.16




A layout for the 4806 m? (51,700 ft?) facility is shown in Figure 2.8. The layout illustrates the major
functions of shipping and receiving, examination, and repackaging within WRAP. Many operations at
the facility, such as handling, opening, and processing waste packages, are conducted in gloveboxes or
using automated equipment to minimize worker exposure to radioactive and hazardous materials.
Certified CH TRU waste drums and standard waste boxes are loaded into TRUPACT-II shipping
containers for transport from the facility to WIPP. Figure 2.9 shows the loading of a TRUPACT-II
container in the WRAP.

WRAP aso has limited treatment capabilities for TRU waste and MLLW by deactivation, solidifica-
tion or absorption of liquids, neutralization of corrosives, amalgamation of mercury, microencapsulation,
macroencapsulation, volume reduction by super compaction, stabilization of reactive waste, and
repackaging waste as needed.

M0212-0286.13
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Figure 2.8. Layout for the Waste Receiving and Processing Facility
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Figure 2.9. Transuranic Package Transporter-11 Being Loaded in the Waste Receiving and
Processing Facility

2.2.2.2 Mobile TRU Waste Processing Facilities

Mobile TRU waste processing facilities, or Accelerated Process Lines (APLS), are being used at
Hanford to accelerate the rate at which TRU waste can be certified and shipped to WIPP. The functions
of the APLs are similar to functionsin WRAP with capabilities to perform NDA, NDE, headspace gas
sampling, repackaging, and visual examination of waste packages. The APLs aso have aloadout facility
for TRUPACT-lIs. Thefacilities are being developed in stages or modules so that the first module will
process standard 55-gal drums and a second module will process larger boxes. Two stage-one APLs are
anticipated, each with a capacity to process about 2000 CH drums per year. It isanticipated that the
headspace gas-sampling units will be inside one of the CWC buildings. Other unitswill be located near
the CWC buildings or in the LLBGs on ground that had previously been disturbed.

2.2.2.3 Commercial Treatment

Commercial treatment services have been used to treat some Hanford MLLW streams. These
treatment capabilities consist of both non-thermal and thermal processes. Two contracts were placed with
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Allied Technology Group, Inc. (ATG) for thermal and non-thermal treatment of Hanford MLLW in a
demonstration project beginning in 2000. Other commercial treatment contracts are being established by
Hanford and through the broad spectrum contracts at Oak Ridge.

The non-thermal treatment contract provided for treatment of at least 1600 m® (56,500 ft*) of MLLW
and has been successfully completed and a new commercial contract has now been established for contin-
ued treatment of MLLW. The MLLW will largely consist of debris waste and will be treated principally
by stabilization and macroencapsulation. Waste being macroencapsulated is shown in Figure 2.10. The
local commercia treatment facility has some capability for physical extraction neutralization, chemical
oxidation, chemical reduction, microencapsulation, and deactivation. The local facility also has pretreat-
ment capability for size reduction, drying, and sorting. The stabilization processes can be either cement
or polymer based. Additional detailson local commercial processes can be found in the related DOE
environmental assessment (DOE 1998).

The thermal treatment contract was to begin in 2001 and provide processing of a minimum of 600 m®
(21,200 ft*) and a maximum of 3585 m* (126,600 ft*) MLLW over a5-year period. ATG planned to use a
high-temperature plasma arc process to convert most organic contaminants to carbon dioxide and water
(DOE 1999). However, the unit has not been able to process the contracted volumes of waste and is no
longer operating. At this point, the future of the ATG thermal treatment unit remains uncertain.
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Figure 2.10. Macroencapsulation of Mixed Low-Level Waste Debris at a Commercia Treatment Facility
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Proposed New/Modified Treatment Facility: Commercial Treatment Facilities

Additional contracts with commercial treatment facilities would provide treatment for CH MLLW and
non-conforming LLW. Thermal treatment capabilities are still needed and may be available in the
future either locally or at other commercial facilities.

2.2.2.4 Leachate Treatment

Lined disposal facilities are required to incorporate a leachate collection system (WAC 173-303).
The collection system retains rain and snowmelt that may contact waste and |each hazardous constituents
from the waste. The leachate from onsite mixed waste trenches and future lined disposal facilities would
be collected and either sent to the 200 East Area Liquid Effluent Retention Facility (LERF) prior to
treatment in the ETF or sent directly to ETF. Leachateis currently transported from lined disposal
trenches by tanker truck. The ETF treats liquid waste using pH adjustment, filtration, ultraviolet light and
peroxide destruction of organic materials, reverse osmosis, and ion exchange. The leachate to be treated
at ETF isrequired to meet ETF waste acceptance criteria. The volume of |eachate is expected to depend
on the exposed surface area of the trenches.

Proposed New/Modified Treatment Facility: ETF Replacement Capability

The ETF is scheduled to shut down at the end of 2025. After 2025 pulse driers would be used for
leachate treatment. The pulse driers treat leachate by evaporation, leaving behind solids as
secondary waste. These secondary wastes would be treated, as necessary, and disposed of in
MLLW trenches as part of MLLW action alternatives. Depending on the amount of trench space
available, these secondary wastes may be stored in CWC as part of the No Action Alternative.

2.2.2.5 T Plant Complex

The T Plant Complex consists of a number of buildings, as shownin Figure2.11. The T Plant canyon
and tunnel (221-T Building) are used for handling and processing of materials that require remote
handling. Spent commercia reactor fuel and other RH wastes have been stored in the T Plant canyon.
Dry decontamination, inspection, segregation, verification, and repacking of RH and large items are
performed in the canyon. Current plans are to use the water-filled basin and refurbished process cells at
T Plant to provide storage for the K Basin sludge (DOE 2001a). The sludge is expected to remain in the
T Plant canyon until atrestment facility is available.

The T Plant canyon was built of reinforced concrete during 1943 and 1944 as a chemical reprocessing
plant for defense program materials and was subsequently converted to decontamination and support
functionsin 1957. The building is 21 m (68 ft) wide, 259 m (850 ft) long, and 23 m (74 ft) high. The
37 cells within the building are designed to accommodate very high levels of radioactivity, and most cells
have concrete shielding that is 2.1 m (7 ft) thick.
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T Plant Canyon

2706-T
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Figure2.11. View of the T Plant Complex with 2706-T Facility and the T Plant Canyon Noted

Inspection, verification, opening, sampling, sorting, and limited treatment and repackaging of LLW,
MLLW, and TRU waste are performed in the 2706-T Facility and other areasin the T Plant Complex.
The 2706-T Facility, initialy constructed during 1959 and 1960, was remodeled in 1998 to expand
decontamination and treatment capabilities.

Proposed New/Modified Treatment Facility: Modified T Plant

In some alternatives, the T Plant Complex would be modified to establish the capabilities to
treat/process MLLW and TRU waste for which no treatment capability currently exists. These waste
streams include RH MLLW, MLLW in non-standard packages, RH TRU waste, CH TRU waste in non-
standard containers, and PCB-commingled TRU waste. Specific capabilities provided by this modified

T Plant would include stabilization, macroencapsulation, deactivation, sorting, sampling, repackaging
NDE, and NDA.

MLLW would be treated to meet applicable regulatory requirements so that it can be disposed of in the
MLLW trenches. TRU waste would be processed and shipped to WIPP.
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expected to be larger than WRAP (FH 2004).

Proposed New/Modified Treatment Facility: New Waste Processing Facility

As an alternative to modifying T Plant and using commercial contracts for MLLW and TRU waste
treatment, a new facility would be constructed to process/treat the same waste streams and have all
of the capabilities identified above for the modified T Plant Complex and for commercial treatment.

CH MLLW in standard containers, non-conforming LLW, elemental lead, and elemental mercury would
also be treated in this new facility. Specific capabilities provided by the new facility to treat these
waste streams could include stabilization, macroencapsulation, thermal desorption, mercury
amalgamation, deactivation, sorting, sampling, repackaging, NDE, and NDA.

The new facility location is assumed to be in the 200 West Area near WRAP, consistent with previous

DOE proposals for a modular complex to process MLLW and TRU waste. The new facility would be

MLLW would be treated to meet applicable regulatory requirements so that it can be disposed of in the
MLLW trenches. TRU waste would be processed and shipped to WIPP.

2.2.2.6 Treatment at Other Facilities

The facilities described as treatment facilities
in the preceding sections are not meant to restrict
options for treating waste at other onsite facilities
where operational considerations make treatment
at alternate locations advisable or practical. Other
options could include treatment at generator
facilities, or treatment of some wastes at existing
or planned storage and disposal facilities. For
example, macroencapsulation or stabilization of
large items, such as WTP melters and oversized
equipment, might be performed more efficiently
at the disposal site to avoid transporting them after
the packages have been filled with grout or other
stabilizing agent. Asnoted previously, processing
and certification of TRU waste using APLs might
involve carrying out some sampling proceduresin
the CWC. In such cases, the activities would be
similar to those previously described for treatment
of the waste streams, and the impacts would be
substantially the same wherever treatment
occurred.

Disposal Facilities

Existing Facilities

e LLBGs
— LLW Trenches
— MLLW Trenches
e ERDF

Proposed New/Modified Facilities

¢ Existing Design Unlined LLW Trenches
e Deeper, Wider Unlined LLW Trenches

¢ Single Expandable Unlined LLW Trench
e Existing Design MLLW Trenches

o Deeper, Wider Lined MLLW Trenches

¢ Single Expandable Lined MLLW Trench
o Melter Trench

e ILAW Multiple Trenches

¢ ILAW Disposal Vaults

¢ Single Expandable ILAW Trench

e Modular Lined Combined-Use Disposal Facilities
e Closure Caps
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2.2.3 Disposal Facilities

Facilities used for LLW and MLLW disposal at Hanford consist of the LLBGs and the Environmental
Restoration Disposal Facility (ERDF). New or modified facilities would be developed for LLW, MLLW,
ILAW, and WTP melters. Each of the existing and proposed new facilities considered in the alternative
groups is described in this section.

TRU wastes are disposed of in New Mexico at WIPP, which isthe DOE repository for TRU wastes.
Hanford began shipping TRU waste to WIPP in the summer of 2000 and would continue shipping TRU
waste to WIPP for disposal.

LLW has been buried on the Hanford Site since the start of the defense materials production mission.
Six LLBGs are located in the 200 West Area (218-W-3A, 218-W-3AE, 218-W-4B, 218-W-4C, 218-W-5,
and 218-W-6) and two LLBGs arein the 200 East Area (218-E-10 and 218-E-12B). These eight disposal
facilities are collectively referred to asthe LLBGs. See Appendix D for additional information about
each LLBG. The LLBGs have historically been used for temporary storage of some waste (these func-
tions were previously described). Figure 2.12 shows a picture of a burial ground with both open and
covered trenches.

M0212-0286.17
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Figure2.12. Aerial View of aLow Level Buria Ground
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Thetotal volume of LLW placed in the LLBGs between 1962 and 1999 was about 283,000 m®
(10,000,000 ft*). The waste occupies an area of 141 ha (348 ac). The LLBGs occupy atotal area of
425 ha (1050 ac); thus, approximately two-thirds of the LLBGs would be available for future waste
disposal.

Within the LLBGs, several techniques can be used to provide extra confinement for Cat 3 and
approved GTC3 LLW or MLLW. These techniques include placement of higher-activity LLW or MLLW
deep within the trench, burial in HICs, and in-trench grouting. The higher activity wastes are usually
placed in the bottom of the trenches with Cat 1 wastes placed on top of the Cat 3 and GTC3 wastes. This
isintended to reduce the risk of intrusion into the higher-hazard wastes.

HICs are large concrete boxes or cylinders into which the Cat 3 and approved GTC3 LLW or MLLW
are placed for burial. The HIC isfirst placed within the burial trench and the waste isloaded into the
HIC. Figure 2.13 shows four HICsin the bottom of a burial trench. The HIC isthen sealed with alid and
buried with other waste placed around it. The HIC provides additional containment for higher activity
waste while the radioactivity decays. The concrete used to construct the HICs also changes the chemistry
of the soil in the immediate vicinity of the waste, which reduces the mobility of certain radionuclides and
hazardous components.

M0212-0286.18
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Figure 2.13. High-Integrity Containersin aLow-Level Waste Disposal Trench
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In-trench grouting normally involves placing the CH Cat 3 and approved CH GTC3 LLW or MLLW
on a concrete pad or on spacers, installing reinforcement steel and forms around the waste, and covering
the waste with fresh concrete to encapsul ate the waste within a concrete barrier. The processis limited to
CH wastes because of the need for workers to be in close contact with the waste to place concrete forms
around it. Steel fibers are incorporated into the concrete to increase its strength. The resulting monoliths,
such as the one shown in Figure 2.14, have a maximum size of 6.4 m (21 ft) long, 4 m (13 ft) high, and
2.7 m (9 ft) wide with aminimum wall thickness of 0.15 m (0.5 ft). After curing, the encased waste is
covered with at least 2.4 m (8 ft) of soil. Aswith the HICs, in-trench grouting provides additional con-
tainment for the waste and retards migration of some radionuclides from the LLBGs. In-trench grouting
isamore economical method for encapsulation of Cat 3 and GTC3 LLW or MLLW than using the HIC.
Large containers of waste may also be placed into the burial grounds and then filled with grout.

The use of HICs versus in-trench grouting for CH waste is determined on a case-by-case basis.
Generaly, HICs are used for RH wastes while CH wastes are in-trench grouted. However, HICs can be
used for either RH or CH waste.

Stabilization or treatment by macroencapsulation at the disposal facility has been proposed for some
oversized Hanford MLLW, such as long-length equipment from the tank farms. For purposes of analysis
in this EIS, these waste streams were assumed to be treated at the generator site, in T Plant, or at a new
onsite facility. However, transporting the treated waste could be difficult because of its weight, and as a
result, about 1100-1700 m® of containerized MLLW is being considered for treatment at the disposal
facility. The process would be similar to that currently employed for disposal of Cat 3 MLLW, asillus-
trated in Figure 2.15, and the consequences of treating the waste are expected to be similar wherever

M0212-0286.19
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Figure 2.14. Trench Grouted Wastes
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Figure 2.15. Treatment by Macroencapsulation at the LLBGs

the treatment occurs. Therefore, the EIS evaluation of treating this waste at a dedicated facility is
expected to bound the consequences of treating waste at the disposal site, and a separate analysis has not
been performed for that activity (see Section 5).

The amount of waste that can be disposed of in atrench varies depending on the specific characteris-
tics of the waste (e.g., CH vs. RH, Cat 1 vs. Cat 3) and how much cover sail is placed on the waste.
Typically, about 30 percent to 50 percent of the total trench volumeisfilled with waste.

2.2.3.1 LLW Disposal Trenches

The existing LLW trenches currently comprise a series of relatively long, unlined, narrow trenches
for disposal of LLW. The dimensions of existing trenchesin the LLBGs vary with location. Typically,
trenches are about 12 m (40 ft) wide at the base; however, some are“V” shaped and some are wider with
flat bottoms. The trenches are excavated to a depth of approximately 6 m (20 ft). The waste is placed
within the trenches and the location of each waste package is recorded in waste management records.
Periodically the waste may be covered with dirt for interim periods before adding additional wastes.
After the trenches are filled with waste to the desired level, a 2.6-m (8-ft) layer of soil is placed over the
waste so the surface is near the original grade. The trenches are inspected weekly to note any areas of
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| subsidence, and when necessary corrective actions are taken in atimely manner. Layouts of the trenches
within each LLBG are shown in Appendix D.

Proposed New/Modified Disposal Facility: Existing Design Unlined LLW Trenches

Trenches of the current design would be used to expand LLBG disposal capacity. Dimensions are
nominally 12 m (39 ft) wide at the base, 6.1 m (20 ft) deep, 20 m (66 ft) wide on top, and 350 m
(1150 ft) long. However, the dimensions of each trench are modified to fit within the available space
of each specific burial ground. The number of new trenches would depend on the amount and
category of LLW received.

Proposed New/Modified Disposal Facility: Deeper, Wider Unlined LLW Trenches

Deeper, wider LLW trenches would be used to expand LLBG disposal capacity. The reference design
for deeper, wider LLW trenches was assumed to be 67 m (220 ft) wide at the top, 7 m (23 ft) wide at
the bottom, about 18 m (60 ft) deep, and 350 m (1150 ft) long. However, the dimensions of each
trench are modified to fit within the available space of each specific burial ground. The number of new
trenches would depend on the amount and category of LLW received.

Proposed New/Modified Disposal Facility: Single Expandable Unlined LLW Trench

A single expandable unlined LLW trench would be used to expand disposal capacity for LLW. The
trench would be similar to those for ERDF (see Section 2.2.3.3), except they would not contain any
liners for leachate collection. It would also be constructed in the 200 W Area so that they could be
expanded as needed for future wastes. The design of such a facility is in the earliest stage of

conceptual design. The potential benefit of such a facility is economy of scale for construction and
land use. The size of the trench would depend on the amount and category of LLW received. The
trench would be about 18 to 21 m (60 to 70 ft) deep and would require 3.8 to 8.9 ha (1.5 to 3.6 ac).

2.2.3.2 MLLW Trenches

The two existing MLLW trenches (218-W-5, trenches 31 and 34) are located within aLLBG but, for
the HSW EIS, they are considered separately from the other LLW disposal trenches. The trenches are
permitted for MLLW disposal (DOE-RL 1997). One trench (see Figure 2.16) is currently being used as a
MLLW disposal unit. The floor dimensions of the trenches are about 30.5 m (100 ft) wide by 76.2 m
(250 ft) long and 9.1-10.7 m (30-35 ft) deep. The floor slopesto alow collection of leachate (rain or
snow melt that has permeated through the waste). The surface dimensions are approximately 91 m
(300 ft) wide by 137 m (450 ft) long and encompass approximately 1.3 ha (3.2 ac) of land.

Applicable regulations (WAC 173-303) require that waste trenches contain linersto collect any
leachate that contacts the waste during the operating period. All liquids collected in the |leachate
collection system would be treated before disposal as discussed in Section 2.2.2.3. The existing MLLW
trenches would be capped in accordance with applicable regulations.
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Figure 2.16. Mixed Low-Level Waste Disposal Trench

Proposed New/Modified Disposal Facility: Existing Design MLLW Trenches

Additional trenches of the existing design would be needed. New MLLW trenches would be the same
as those described above for the existing MLLW trenches. They would also be constructed in the
200 East Area to provide better access to ETF for leachate treatment. Regulations require that waste
trenches contain liners to collect any leachate that contacts the waste during the operating period. All
liquids collected in the leachate collection system would be treated before disposal. The trenches
would be capped in accordance with applicable regulations.

Proposed New/Modified Disposal Facility: Deeper, Wider Lined MLLW Trenches

Deeper, wider trenches would be constructed to increase the efficiency and reduce the cost of future
MLLW disposal at Hanford. They would also be constructed in the 200 East Area to provide better
access to ETF for leachate treatment. The deeper, wider MLLW trenches would be about 80 m

(262 ft) wide as the base and 188 m (617 ft) wide at the top, with a depth of 18 m (60 ft). The length
of the trenches would be 170 m (558 ft) long for the Lower Bound volume and 340 m (1115 ft) long for
the Upper Bound volume. Regulations require that waste trenches contain liners to collect any
leachate that contacts the waste during the operating period. All liquids collected in the leachate
collection system would be treated before disposal. The trenches would be capped in accordance
with applicable regulations.
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Proposed New/Modified Disposal Facility: Single Expandable Lined MLLW Trench

A single expandable lined trench would be used to expand disposal capacity for MLLW. It would also
be constructed in the 200 East Area so that it could be expanded as needed for future wastes and
have better access to ETF for leachate treatment. The design of such a trench is in the earliest stage
of conceptualization. The potential benefit of such a trench is economy of scale for construction and
land use. The size of the trench would depend on the future volume of MLLW to be disposed of. The
trench would be about 18 to 21 m (60 to 70 ft) deep and would require 3.8 to 8.9 ha (1.5 to 3.6 ac).

Proposed New/Modified Disposal Facility: Lined Melter Trench

The vitrification of tank waste on the Hanford Site would result in the need to dispose of WTP melters.
These items would be treated at the vitrification facility to ready them for disposal. The large melters
would be taken to a lined trench designed for them. The dimensions for the melter trench would be
about: 270 m (886 ft) long, 120 m (165 ft) wide, and 21 m (70 ft) deep. To place the melters into the
trench a ramp with a 6 percent grade into the trench is planned. Leachate from the melter trench
would be treated along with other MLLW trench leachate. The trench would be capped in accordance
with applicable regulations.

2.2.3.3 ILAW Disposal Facilities

See the following text boxes for a description of the proposed ILAW disposal facilities.

Proposed New/Modified Disposal Facility: ILAW Disposal in an Expandable Trench

ILAW would be disposed of in a single expandable trench located in the 200 East Area just southwest
of the PUREX facility. A single trench 183 m wide by 365 m long by 10 m deep could accommodate
the total mission quantity of ILAW (Aromi and Freeberg 2002). The bottom of the trench would
contain a double leachate collection system similar to a RCRA Subtitle C landfill.

Initially two cells, each 62 m wide by 76 m long, would be installed. These cells could accommodate
about 22,000 ILAW packages (Aromi and Freeberg 2002). Additional cells would be installed as
necessary to accommodate the ILAW.

The canisters would be emplaced by a crane. The crane would be equipped with instrumentation and
controls to allow the logging of each canister’s position, serial number, and date using a global
positioning system (GPS).

After several canisters are emplaced, the crane operator, using a material-handling bucket, would
place fill between and over the canisters, thereby minimizing the overall radiation exposure to the
crane operator.
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Proposed New/Modified Disposal Facility: ILAW Disposal in Multiple Trenches

The current design for each monolithic ILAW canister disposal trench is for a bottom dimension of
20 m (66 ft) by 210 m (690 ft). The trenches would be 10 m (33 ft) in depth with a top dimension of
80 (300 ft) by 280 m (920 ft) with 3:1 side slopes. The bottom of the trench would contain a double
leachate collection system similar to a RCRA Subtitle C landfill (Burbank 2002).

The monolithic ILAW canisters would be removed from the transport vehicles using a large crane
with a 90-m (300-ft) boom and a 22-metric ton (25-ton) capacity at 85 m (280 ft). The crane would be
equipped with instrumentation and controls to allow the logging of each canister’s position, serial
number, and date using a GPS. This information would be relayed to the support facility for real-time
readout and tracking of all canisters placed.

After several canisters are emplaced, the crane operator, using a material handling bucket, would
place fill between and over the canisters, thereby minimizing the overall radiation exposure to the
crane operator. Final cover of each layer to provide 1 m (3 ft) compacted cover would be completed
by standard heavy earthmoving equipment.

Three layers of canisters would be placed into each trench with the first layer containing approxi-
mately 1,900 canisters; the second layer containing approximately 4,500 canisters; and the third layer
containing approximately 7,300 canisters. The total capacity of each trench would be approximately
13,700 canisters (Burbank 2002).

An interim barrier would be placed atop each trench as it is filled. The first layer is backfill, which
would vary in thickness with a minimum depth of 1.3 m (4.3 ft) and would provide a slope of not
greater than 2 percent from the center of the trench to the outer edges. To minimize leachate
collection, a temporary weather barrier, ‘rain cover’ or surface liner would be placed on top of this
slope as part of operations activities. As the final closure activities would not occur for several years
following filling of a trench, an interim cover consisting of two layers of sand and gravel would be
placed as part of the operations activities. This interim cover would be a minimum of 2 m (7 ft) thick to
provide additional protection from water intrusion. The trenches would be capped in accordance with
applicable regulations.

Proposed New/Modified Disposal Facility: ILAW Disposal Vaults

Under the No Action Alternative 66 new vaults would be constructed onsite for the disposal of the
ILAW cullet. Each vault would be an estimated 37 m (120 ft) long by 10 m (33 ft) wide by 15 m (50 ft)
deep with a capacity to hold 5,300 m® (7,000 yd®) of ILAW (DOE 2001c). These vaults would contain
a leachate collection system and an array of monitoring wells. The canisters would be emplaced by a
gantry crane. The crane would be equipped with instrumentation and controls to allow the logging of
each canisters position, serial number, and date using a GPS. An interim barrier would be placed
atop each vault as it is filled. The interim barrier would consist of backfill of variable thickness but a
minimum depth of 1.3 m (4.3 ft). The interim barrier would also contain a temporary surface liner and
an interim cover of sand and gravel atop the backfill. The total thickness of the interim barrier would
be at least 3.3 m (11 ft).
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2.2.3.4 Environmental Restoration Disposal Facility

ERDF, which began operation in 1996, is located in the center of the Hanford Site between the
200 East and 200 West Areas. ERDF isalarge-scale, evolving landfill, complete with ancillary facilities
asshownin Figure 2.17. Itisdesigned to receive and isolate low-level radioactive, hazardous and mixed
wastes. ERDF isaRCRA- and TSCA-compliant landfill authorized under CERCLA. The facility
complies with al substantive elements of applicable or relevant and appropriate requirements identified
through the CERCLA process, including EPA and Washington State codes, standards, and regulations, as
well aswith DOE orders. Administrative requirements such as RCRA permitting are not required for
disposal of CERCLA waste from Hanford cleanup actions.

M0212-0286.686
HSW EIS 02-20-03

Figure 2.17. Environmental Restoration Disposal Facility (ERDF)

Four disposal cells currently make up ERDF. Thefirst two cells are each 21 m (70 ft) deep, 152 m
(500 ft) long, and 152 m (500 ft) wide at the bottom and were completed in 1996. Construction of two
additional cells of the same size was completed in 2000. Two additional cells are currently under
construction. An interim cover was placed over the filled portions of the first two cells. Design and
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construction of the final cover will not begin until cells#3 and #4 arefilled. ERDF can be expanded
further if necessary. It iscurrently authorized to be expanded up to eight cells. Capacity of the current
four-cell configuration is 4.7 billion kg (5.2 million tons).

The cells are lined with a RCRA Subtitle C-type liner, and have aleachate collection system. The
facility is monitored regularly and when closed will continue to be monitored to ensure that human hesalth
and the environment are protected.

ERDF is designed to provide disposal capacity, as needed, to accommodate projected Hanford
cleanup waste volumes over the next 20 to 30 years. It isbeing included in this EIS as an alternative
disposal siteto the LLBGs.

Proposed New/Modified Disposal Facility: Modular Lined Combined-Use Disposal Facility

A Modular Lined Combined-Use Disposal Facility is similar in configuration and size to ERDF. The
facility could involve three different configurations. The first and most comprehensive would include
LLW, MLLW, melters, and ILAW (Aromi and Freeberg 2002). The second would include only LLW
and MLLW, and the third would include only melters and ILAW. Several locations have been
considered for the facility, including near PUREX, so as to be close to the WTP, near the existing
LLBGs in 200 East, and at ERDF. As with other disposal facilities, it would be capped in accordance
with applicable regulations.

2.2.3.5 Liners for Waste Disposal Facilities

DOE currently has two double-lined solid waste disposal facilities on the Hanford Site: ERDF and
two RCRA-permitted mixed waste trenchesin the LLBGs. The RCRA-compliant waste disposal cells
liner system consists of series of layers as shown in Figure 2.18. Additional liner technologies are
discussed in Appendix D.

The geotextile layers provide a filtration/separation medium when placed adjacent to the sub-grade
and between the geomembrane and the leachate collection system’ s layers. The geomembraneisto
prevent the downward movement of contaminants. During liner installation, great careis taken to avoid
mechanical tearing of the liner material and generally, a very comprehensive onsite liner system
installation Quality Assurance Program is followed to ensure the integrity and longevity of the liner
system.

Polyethylene geomembranes provide a highly impermeable barrier to gasses and liquids in order to
mitigate or eliminate ground water contamination. The high-density polyethylene (HDPE) geomem-
branes are resistant to corrosion and most chemicals, resistant to biological degradation, and resistant
to ultra-violet light degradation. They are also flexible, thereby permitting ground movement and
contraction and swelling due to temperature fluctuations without cracking and unaffected by wet/dry
cycle (unlike bentonite clays).
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HDPE is chemically resistant because it is essentialy inert, and because of its high density and
resultant low permeability, it resists penetration by chemicals. Chemicalsthat do react with HDPE are
primarily oxidizing agents like nitric acid and hydrogen peroxide. Oxidation will only occur under two
conditions. 1) the oxidizer must be in high concentrations, and 2) the material must receive a sufficient
supply of energy to activate the reaction (Tisinger and Giroud 1993). |If oxidation does occur, the HDPE
material becomes soft and brittle and therefore becomes subject to stress cracking. Under anaerobic
conditions or conditions devoid of energy, oxidation cannot occur. Because most waste facilities are
typically anaerobic and the liner is buried and therefore not directly exposed to the sunlight, the process
of oxidative degradation of HDPE linersis highly unlikely. Furthermore, most HDPE liners contain
antioxidants that further mitigate the impacts of oxidation on liner degradation.

2.2.3.6 Closure Barriers

Closure barriers (also know as “caps’) are planned for the disposal trenches in accordance with
applicable regulations. Because the design and timing of the barriersis still being decided, the various
design options are till being considered. For the EIS analysis the Modified RCRA Subtitle C Barrier was
selected. Other closure barrier designs are described in Appendix D.

The Modified RCRA Subtitle C Barrier is designed to provide long-term containment and hydrologic
protection for a performance period of 500 years with no maintenance being conducted after an assumed
100-year ingtitutional control period. The performance period is based on radionuclide concentration and
activity limitsfor Cat 3LLW. The Modified RCRA Subtitle C Barrier, shown in Figure 2.19, is com-
posed of eight layers of durable material with a combined minimum thickness of 1.7 m (5.5 ft) excluding
the grading fill layer. This design incorporates RCRA “minimum technology guidance” (MTG) (EPA
1989), with modifications for extended performance. One mgjor change is the elimination of the clay
layer, which may desiccate and crack over timein an arid environment. The geo-membrane component
has also been eliminated because of its uncertain long-term durability. The design also incorporates pro-
visions for bio-intrusion and human intrusion control.

A borrow pit to supply the local materials for the barriers would be developed at AreasB and C in
accordance with the discussion in Appendix D.

Proposed New/Modified Disposal Facility: LLBG Closure Barrier or Cap

MLLW trenches are capped in accordance with applicable regulations. The LLBGs would be closed
and capped beginning in 2046. While the final design for the closure cap or barrier has not yet been
decided, the RCRA Modified Subtitle C Barrier illustrated in Figure 2.19 has been used for the HSW
EIS analysis. Alternative barrier designs are discussed in Appendix D. A discussion of the borrow
pits in Areas B and C that are assumed to be used to derive some of the capping material is contained
in Appendix D.
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2.2.4 Transportation

Solid radioactive waste is currently transported on the Hanford Site by truck. The site has reactivated
itsrail system. Shipment of waste by rail may require constructing a spur or developing intermodal |
transfer capability from the existing rail lines, and if such construction and capability is proposed it would
be evaluated under future NEPA reviews. Section 4.8.5 provides additional information on the Hanford
trangportation system features. Section 5.8 (Volume 1) and Appendix H (Volume Il) provide additional
information on rail shipments.

2.2.4.1 Transportation Overview

About 300 million hazardous material® shipments (DOT 1998) occur in the United States every year.
About 3 million (1 percent) of these involve shipments of radioactive material.® Currently, less than one
percent of the 3 million radioactive material shipments are DOE shipments (NEI 2003). The number of
LLW and MLLW shipmentsis expected to rise over the next five years. The number of shipments
expected to be received at Hanford as part of the proposed action is addressed in the environmental
impacts analysis (Section 5.8 and Appendix H). The annua peak number of DOE radioactive material
shipmentsis expected to increase due to HLW, TRU waste, and spent nuclear fuel shipments and due to
acceleration of cleanup activities. However, acceleration of cleanup activities would not change the total
number of shipments. In addition, the annual number of DOE radioactive material shipments would
continue to be small in comparison to the total number of hazardous materia shipments nationwide.

Even though the number of DOE shipments will continue to be relatively small, DOE shipments
would represent alarge amount of the radioactivity being shipped. Of DOE’ s radioactive materials,
LLW, MLLW, and TRU waste will account for about 90 percent by volume, but less than 6 percent by
radioactivity. The bulk of the radioactivity isin HLW and SNF.

2.2.4.2 Transportation Regulations

Shipment of hazardous materialsis regulated by the U.S. Department of Transportation (DOT). The
DOT regulations for shipping hazardous materials can be found in the Hazardous Material Regulations
(49 CFR 106-180), the Federal Motor Carrier Safety Regulations (49 CFR 390-397), and NRC regula-
tions for Packaging and Transportation of Radioactive Material (10 CFR 71). Other regulations and
requirements for the shipment of radioactive materials can be found in DOE’ s Radioactive Material
Transportation Practices (DOE 2002b).

These regulations address many specific subjects including the following:

o shipper and carrier responsibilities
e planning information

(8) For the purposes of this transportation discussion, hazardous materials include items that present chemical
hazards, radioactive hazards, and physical hazards (e.g., compressed gases).
(b) Radioactive materialsinclude radioactive waste.
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e routing and route selection

¢ notifications

¢ shipping papers

o driver qualifications and training

¢ vehicles and required equipment

e equipment inspections

¢ |abeling (information on containers)
¢ placarding (information on the shipping vehicle)
e emergency planning

¢ emergency notification

e emergency response

e Security.

States have also established regulations consistent with DOT regulation. These regulations vary from
state to state and typically address permitting, licensing, notification, determination of routes, financial
liability, and inspection. Many states require transportation permits for radioactive materials. Some
examples of state regulations can be found in:

Oregon Administrative Rule 740-100, Vehicles. Driver: Equipment. Equipment Required and
Condition of Vehicles (OAR 740-100)

Oregon Administrative Rule 740-110, Transportation of Hazardous Materials (OAR 740-110)

WAC 246-231, Packaging and Transportation of Radioactive Materials

WAC 446-50, Transportation of Hazardous Materials.

Packaging — The type of package required depends, in part, on the total quantity of radioactivity, the
form of the materials, and the concentration of radioactivity. DOE is responsible for determining the
appropriate container for the material it istransporting. DOE ensures that each package containing
hazardous materials meets DOT regulations for design, material, manufacturing methods, minimum
thickness, tolerance, and testing.

Labeling and Placar ding — Labels are required on each container to indicate the type of hazardous
material in the container. Placards are used on vehicles transporting hazardous materials to indicate the
type of hazardous material being transported. Labels and placards are used, in part, to assist emergency
responders in case of an accident.

Driver Qualifications— Drivers of all hazardous materials, including radioactive materials, must be

trained in accordance with DOT regulations. Most radioactive waste shipments require specific driver
training on emergency response procedures appropriate for the materials being carried.
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Routing — In general, the carrier selects the shipping routes for highway shipments of most hazardous
materials in accordance with DOT regulations. Routes are selected to minimize risk with consideration to
such factors as distance of shipment, accident rates, time in transit, population density, time of day, and
day of the week. Most radioactive waste is transported along the interstate highway system.

Notification — DOE notifies affected states regarding shipments of spent nuclear fuel, HLW, and TRU
waste. States are generally not notified about shipments of LLW and MLLW. DOE does not notify states
about shipments of classified materials. When notifications are made to states, they are usually also made
to affected tribal authorities.

Emergency Preparedness— Local, state, tribal, and federal governments and carriers all have responsi-
bility for preparing for and responding to transportation emergencies.

Local or tribal personnel typically are the first responders and incident commanders for offsite
transportation accidents. The Emergency Response Guidebook (DOT 2000) provides information to
assist potential first responders to the scene of atransportation accident involving hazardous materials,
including radioactive waste. Although many local jurisdictions have special hazardous material response
units, most seek state or federal technical assistance during radiological incidents.

State and tribal governments have primary responsibility for the health and welfare of their citizens
and therefore have an interest in ensuring the safety of shipments of hazardous materials, including DOE-
owned materials, within their boundaries. Some states maintain specialized emergency response units
capable of responding to radioactive material incidents in support of local authorities.

The Federal Emergency Management Agency (FEMA) isresponsible for the federal government’s
emergency response activities. These activities are coordinated through a Federal Radiological
Emergency Response Plan developed by FEMA and 11 other federal agencies. FEMA also provides
assistance and evaluates state and local preparedness for radiological emergencies.

DOT has established requirements for reporting transportation accidents involving radioactive
materials and has a comprehensive training program on handling emergencies involving radioactive
materials shipments.

Carriers are required to notify the National Response Center (operated by the U.S. Coast Guard) of all
releases of hazardous substances that exceed reportable quantities or levels of concern. Certain
transportation incidents involving hazardous materials must aso be reported to the National Response
Center immediately including those where

e apersoniskilled

e aperson receivesinjuries that require hospitalization
e property damage exceeds $50,000

¢ radioactive materials are released

e mgjor roads are closed.
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The DOE Manual (DOE 2002b) expands these criteria and requires notification to the states.

DOE operates a Radiological Assistance Program (RAP) with eight Regional Coordinating Offices
staffed with experts available for immediate assistance in offsite radiological monitoring and assessment.
DOE RAP teams assist state, local, and tribal officialsin identifying the material and monitoring to
determineif there is arelease and with general support.

Consistent with the DOE Manual (DOE 2002b), DOE has devel oped the Transportation Emergency
Preparedness Program to assist federal, state, tribal, and local authorities to prepare for transportation
accidents involving radioactive materials. That assistance includes planning for emergencies aswell as
training for emergencies. For example, through education programs offered to state and tribal organi-
zations, over 17,000 emergency response personnel in twenty states have been trained to respond to
accidents involving radioactive material (Westinghouse 2001). See http://www.em.doe.gov/otem for
additional information about TEPP.

Like private-sector shippers, DOE must provide emergency response information required on
shipping papers, including a 24-hour emergency telephone number. Shippers have overall responsibility
for providing adequate technical assistance for emergency response.

Carriers are required to provide emergency planning, emergency response assistance, liability
coverage, and site cleanup and restoration. DOE'’s policy isto respond to requests for technical advice
with appropriate information and resources.

Specific information regarding local emergency preparedness can be found through Local Emergency
Planning Committees (LEPCs) or State Emergency Response Commissions (SERCs).

2.2.5 Pollution Prevention/Waste Minimization

Consistent with the requirements and guidance of several laws and executive orders, including the
Pollution Prevention Act of 1990 (42 USC 13101), DOE performs pollution prevention and waste
minimization activities in the work it does. Pollution prevention is defined as the use of materials,
processes, and practices that reduce or eliminate the generation and release of pollutants, contaminants,
hazardous substances, and wastes into land, water, and air. Pollution prevention includes practices that
reduce the use of hazardous materials, energy, water, and other resources along with practices that protect
natural resources through conservation or more efficient use. Within DOE, pollution prevention includes
all aspects of source reduction as defined by the EPA, and incorporates waste minimization by expanding
beyond the EPA definition of pollution prevention to include recycling.

Pollution prevention is achieved through:
e equipment or technology selection or modification, process or procedure modification, reformulation

or redesign of products, substitution of raw material, waste segregation, and improvementsin
housekeeping, maintenance, training or inventory control
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o increased efficiency in the use of raw materials, energy, water, or other resources

o recycling to reduce the amount of waste and pollutants destined for release, treatment, storage, and
disposal.

Pollution prevention is applied to all DOE pollution-generating activities including:

o manufacturing and production operations

o facility operations, maintenance, and transportation
o |aboratory research

e research, development, and demonstration,

o weapons dismantlement

e stabilization, deactivation, and decommissioning

¢ |egacy waste and contaminated site cleanup.

2.2.6 Decontamination and Decommissioning of Hanford Facilities

Decontamination is the removal, by chemical or physical methods, of radioactive or hazardous
materials from internal and external surfaces of components, systems and structures in a nuclear facility.
It isusualy thefirst step toward decommissioning. Decommissioning of a nuclear facility can be defined
as the measures taken at the end of the facility’ s lifetime to assure protection of public health and safety
and the environment. Such measures can involve protective storage, entombment, or removal. For
protective storage, the facility isleft intact after removal of most of the radioactive materials and the
appropriate security controls are established to assure public health and safety. Entombment consists of
removing radioactive liquids and wastes, sealing all remaining radioactivity within the facility, and
establishing appropriate security controls to assure public health and safety. For the removal option, al
radioactive materials are removed from the site and the facility is refitted for other use or completely
dismantled.

2.2.7 Long-Term Stewardship

Cleanup plans and decisions strive to achieve an appropriate balance between contaminant reduction,
use of engineered barriersto isolate residual contaminants and retard their migration, and reliance on
ingtitutional controls. Decisions are influenced by several factors:

o risksto members of the public, workers, and the environment
¢ legal and regulatory requirements

o technical and institutional capabilities and limitations

o current state of scientific knowledge

o values and preferences of interested and affected parties

o costs and related budgetary considerations

e impactson, and activities at, other sites.
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Reliance on institutional controls after contaminants have been reduced and engineered barriers have
been put in place isreferred to as long-term stewardship. Specific long-term stewardship activities
depend on the specific hazards that remain and how those hazards are being controlled. Long-term
stewardship activities are intended to continue isolating hazards from people and the environment.
Specific long-term stewardship activities can include:

e monitoring to verify the integrity of caps placed over disposal sites

e maintaining capsto ensure their continued integrity

e monitoring groundwater and/or the vadose zone to determine whether systems that contain
hazardous materials are performing as expected

e monitoring for surface contamination

e monitoring animals, plants, and the ecosystem

o performing groundwater pump-and-treat operations

e installing and maintaining fences and other barriers

e posting warning signs

o establishing easements and deed restrictions

o establishing zoning and land use restrictions

e maintaining records on clean up activities, remaining hazards, and locations of the hazards

o providing funding and infrastructure (e.g., utilities, roads, communications systems) necessary to
support long-term stewardship activities.

DOE does not rely solely on long-term stewardship to protect people and the environment. As
indicated in the DOE-sponsored report Long-Term Institutional Management of U. S, Department of
Energy Legacy Waste Stes (National Research Council 2000), “contaminant reduction is preferred to
contaminant isolation and the imposition of stewardship measures.” Contaminant reduction is alarge part
of the ongoing cleanup efforts at Hanford. The long-term stewardship plan for the Hanford Site was
approved in August 2003 (DOE-RL 2003).

2.3 References

10 CFR 61. “Licensing Requirements for Land Disposal of Radioactive Waste.” Code of Federal
Regulations. Online at: http://www.access.gpo.gov/nara/cfriwaisidx_01/10cfr61 01.html

10 CFR 71. “Packaging and Transportation of Radioactive Material.” Code of Federal Regulations.
Onlineat: http://www.access.gpo.gov/nara/cfriwaisidx_01/10cfr71_01.html

10 CFR 962. “Byproduct Material.” Code of Federal Regulations. Online at:
http://www.access.gpo.gov/nara/cfr/waisidx_02/10cfr962_02.html

40 CFR 761. “Polychlorinated Biphenyls (PCBs) Manufacturing, Processing, Distribution In Commerce,

and Use Prohibitions.” Code of Federal Regulations. Online at:
http://www.access.gpo.gov/naral/cfr/waisidx_01/40cfr761 _01.html
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Reliance on institutional controls after contaminants have been reduced and engineered barriers have
been put in place isreferred to as long-term stewardship. Specific long-term stewardship activities
depend on the specific hazards that remain and how those hazards are being controlled. Long-term
stewardship activities are intended to continue isolating hazards from people and the environment.
Specific long-term stewardship activities can include:

e monitoring to verify the integrity of caps placed over disposal sites

e maintaining capsto ensure their continued integrity

e monitoring groundwater and/or the vadose zone to determine whether systems that contain
hazardous materials are performing as expected

e monitoring for surface contamination

e monitoring animals, plants, and the ecosystem

o performing groundwater pump-and-treat operations

e installing and maintaining fences and other barriers

e posting warning signs

o establishing easements and deed restrictions

o establishing zoning and land use restrictions

e maintaining records on clean up activities, remaining hazards, and locations of the hazards

o providing funding and infrastructure (e.g., utilities, roads, communications systems) necessary to
support long-term stewardship activities.

DOE does not rely solely on long-term stewardship to protect people and the environment. As
indicated in the DOE-sponsored report Long-Term Institutional Management of U. S, Department of
Energy Legacy Waste Stes (National Research Council 2000), “contaminant reduction is preferred to
contaminant isolation and the imposition of stewardship measures.” Contaminant reduction is alarge part
of the ongoing cleanup efforts at Hanford. The long-term stewardship plan for the Hanford Site was
approved in August 2003 (DOE-RL 2003).
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stewardship activities are intended to continue isolating hazards from people and the environment.
Specific long-term stewardship activities can include:

e monitoring to verify the integrity of caps placed over disposal sites

e maintaining capsto ensure their continued integrity

e monitoring groundwater and/or the vadose zone to determine whether systems that contain
hazardous materials are performing as expected

e monitoring for surface contamination

e monitoring animals, plants, and the ecosystem

o performing groundwater pump-and-treat operations

e installing and maintaining fences and other barriers

e posting warning signs

o establishing easements and deed restrictions

o establishing zoning and land use restrictions

e maintaining records on clean up activities, remaining hazards, and locations of the hazards

o providing funding and infrastructure (e.g., utilities, roads, communications systems) necessary to
support long-term stewardship activities.

DOE does not rely solely on long-term stewardship to protect people and the environment. As
indicated in the DOE-sponsored report Long-Term Institutional Management of U. S, Department of
Energy Legacy Waste Stes (National Research Council 2000), “contaminant reduction is preferred to
contaminant isolation and the imposition of stewardship measures.” Contaminant reduction is alarge part
of the ongoing cleanup efforts at Hanford. The long-term stewardship plan for the Hanford Site was
approved in August 2003 (DOE-RL 2003).
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3.0 Description and Comparison of Alternatives

This section describes the alternatives for storage, treatment, and disposal that are analyzed in this
Hanford Ste Solid (Radioactive and Hazardous) Waste Program Environmental |mpact Statement
(HSW EIS) aswell as dternatives eliminated from detailed analysis. Asrequired by the Council on
Environmental Quality (CEQ) regulations implementing the National Environmental Policy Act (NEPA)
of 1969 (40 CFR 1500-1508), aNo Action Alternative is also included.

The waste streams and facilities that are considered in this EIS were identified and described in
Sections 2.1 and 2.2. Section 3.1 describes the aternatives and the development and selection of alterna
tive groups that are analyzed in detail. Section 3.2 identifies alternatives that were not analyzed in detail.
The three waste volumes, Hanford Only, Lower Bound, and Upper Bound are presented as alternative
waste volume scenariosin Section 3.3. A comparison of the environmental impacts associated with each
of the aternative groupsis contained in Section 3.4. The major uncertainties in the EIS analysis are
identified in Section 3.5. A summary of the estimated costs for the alternative groupsisincluded in
Section 3.6. The U.S. Department of Energy (DOE) preferred aternative is discussed in Section 3.7.
Detailed descriptions of aternatives, assumptions, waste volumes, and waste stream flowsheets are
provided in Appendixes B and C. Section 2 and the Technical Information Document (FH 2004) to
support this EIS should be reviewed when additional information on afacility or waste stream is desired.

3.1 Alternatives Considered in Detail and Their Development

The CEQ regulations direct all federal agenciesto use the NEPA process to identify and assess the
reasonabl e aternatives to proposed actions that would avoid or minimize adverse effects of the proposed
action on the quality of the human environment. Related CEQ guidance in the “Forty Most Asked Ques-
tions...” states that “When there are potentially avery large number of alternatives, only areasonable
number of examples, covering the full spectrum of aternatives, must be analyzed and compared in the
EIS’ (46 FR 18026). In considering the alternatives for this EIS it was quickly recognized that thereisa
very large number of combinations of the various waste streams, potential waste volumes and individual
options for storage, treatment, and disposal. Therefore, the alternatives devel oped for this EIS were
selected to represent a full spectrum of reasonable alternatives.

Theindividua alternatives for the proposed actions are shown in Figure 3.1. The aternatives are first
subdivided into three types of action (storage, treatment, and disposal), and then further subdivided into
specific alternatives for each of the waste types (LLW, MLLW, TRU waste, ILAW, and melters) as
appropriate. It should be noted that no storage or treatment alternatives are shown for ILAW and melters
because those activities have been, or are being, evaluated in separate NEPA reviews (DOE and Ecology
1996; 68 FR 1052). Also, no disposal alternatives are shown for TRU waste because DOE previously
decided to dispose of TRU waste at the Waste Isolation Pilot Plant (WIPP; DOE 1997b). WIPP aterna-
tives and activities are also not within the scope of this EIS. Disposal alternatives for each of the waste
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types consider both independent disposal facilities for a single waste type as well as modular combined-
use disposal facilities that would contain either two or four of the waste types.

It should be noted that Figure 3.1 has been simplified by considering actions where possible at the
four waste type levels, rather than the 21 waste stream levels (see Figure 2.1 in Section 2). Inthe
descriptions of the alternatives, specific actions for individual waste streams are also discussed. With the
primary alternativesin Figure 3.1, alternative groups can be defined from the potential combinations of
storage, treatment, and disposal alternatives for each of the waste types. However, these groupings for
purposes of analysis are not intended to be restrictive in the final selection and implementation of the EIS
alternatives. DOE may ultimately develop its final decisions based on a different combination of specific

actions for individual waste streams.

For the analysis of potential actions, DOE has defined six repre-
sentative alternatives groups from among the many possible combina-
tions. It isnecessary in the development of an alternative to specify
options for each of the waste types and to include afull set of treat-
ment, storage, and disposal activities. For the purposes of this EIS,
each selected set of activitiesis called an alternative group, since it
consists of agroup of aternatives for various waste types and activi-
ties. The use of groupsin the analysisis necessary because some
facilities can process more than one waste type, and some impacts are
only meaningful when assessed using a complete set of aternatives.
The aternative groups have been identified as A, B, C, D, E, and No
Action (N). Key characteristics of each of the groups are shown in the
adjacent text box. Each of the alternative groups is discussed in greater
detail in subsequent sections. Theindividua alternative actions that
are used in each of the alternative groups can be noted by the corre-
sponding letter initalics at the bottom of each box. Note that some
individual alternatives are used in all aternative groups, whereasin
other cases an dternative isonly used in one aternative group. For
Alternative Groups D and E, different potential disposal facility
locations within the Hanford Central Plateau are under consideration
and have been evaluated in Section 5. The specifics for the locations
are discussed in their respective sections (3.1.5 and 3.1.6). The
locations of the major facilities are shown in Figure 3.2.

Key Characteristics of
Alternative Groups

A — Additional treatment in the
modified T Plant and disposal in
deeper and wider trenches.

B — Additional treatment in a new
waste processing facility and
disposal using existing trench
designs.

C — Additional treatment in the
modified T Plant and disposal in a
single expandable trench for each
waste type.

D — Additional treatment in the
modified T Plant and disposal in a
single combined-use facility
containing LLW, MLLW, ILAW,
and WTP melters.

E — Additional treatment in the
modified T Plant and disposal in
two combined-use facilities, one
for LLW and MLLW, and the
second for ILAW and WTP
melters.

N (No Action) — Continue current
practices or implement previous
decisions.

Within the EIS, DOE analyzes as many as three alternative waste volume scenarios. The “Hanford
Only” waste volume represents waste forecast to be received from Hanford Site generators. The “Lower
Bound” waste volume is the current best estimate of the amount DOE could receive from offsite (based
on past receipts) combined with the best projection of what might be generated at Hanford. The “Upper
Bound” waste volume provides the highest projected offsite waste volume that could be received, along

with the best projection of what might be generated at Hanford.

3.3
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The Hanford Only waste volume excludes future offsite waste volumes entirely so the incremental
impacts of receiving offsite waste could be determined. The three volumes by waste type areillustrated
in Figure 3.3.

Figure 3.3. Range of Waste Volumes Considered in the HSW EIS
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3.1.1 No Action Alternative

The No Action Alternative provides a baseline for comparison of the impacts from the proposed
action and alternatives and is consistent with decisions reached under previous NEPA reviews. No
Action thus reflects the current status quo and continued operation of existing facilities without
conducting additional activities necessary to meet regulatory obligations. The No Action Alternative
would only partially meet DOE’ s obligations under the Hanford TPA and applicable regulatory require-
ments. Assuch it represents an analytical construct to meet NEPA requirements rather than an expression
of DOE'’ sintended future actions.

Because most activities considered in the HSW EIS are ongoing operations, or have been the subject
of previous decisions made under other NEPA reviews, the No Action Alternative consists of imple-
menting the previous NEPA decisions or of continuing current solid waste management practices,
consistent with CEQ guidance. The No Action Alternative for disposal of ILAW consists of the preferred
alternative described previously in the Tank Waste Remediation System (TWRS) EIS (DOE and
Ecology 1996). The No Action Alternative was evaluated using the Hanford Only waste volume and the
Lower Bound waste volume. The ILAW volume reflects a different waste form (cullet in canisters) than
that assumed for Alternative Groups A through E (monolithic vitrified waste in canisters).

3.1.1.1 Storage

In the No Action Alternative, additional CWC storage would be needed for waste that could not be
treated or disposed of. Hanford’s non-conforming LLW would continue to be stored in the CWC. Most
MLLW would be stored at CWC dueto limited treatment and disposal capacity. Likewise, melters from
the WTP would be stored at CWC, because no disposal facility would be available for them. All TRU
waste that cannot be processed at WRAP would be stored at CWC or the T Plant Complex. The wastes
requiring storage would include non-standard containers, RH TRU waste, and PCB-commingled TRU
waste. K Basin sludge would remain in storage at the T Plant Complex. Additiona storage space would
be constructed at CWC as needed for LLW, MLLW, melters, and TRU waste.

The existing grout vaults would be modified for storage of ILAW until disposal vaults were
constructed in accordance with the TWRS EIS ROD.

3.1.1.2 Treatment

No treatment capability would be available for non-conforming LLW, and for most MLLW.
Treatment of solid MLLW would be limited to the existing commercial treatment contracts and the
limited existing capacity of WRAP, the T Plant Complex, and other onsite facilities. Leachate from the
MLLW trenches would be collected and sent by truck to the 200 East Area Effluent Treatment Facility
(ETF) for treatment. After ETF closes, |eachate would be treated using a pulse drier. Solids from that
treatment would be sent to the MLLW trenches for disposal or to CWC for storage after the trenches are
closed. Previoudy treated MLLW, potentialy including MLLW received from offsite generators, would
be directly disposed of in the two existing regulatory-compliant (lined) MLLW trenches as long as space
isavailable.
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Processing and certification of TRU waste would continue at WRAP, the T Plant Complex, and
mobile processing facilities (accelerated process lines, or APLS) to prepare existing stored and newly
generated CH TRU waste packaged in standard containers for shipment to WIPP. The EIS analysis
assumed that DOE would continue to operate WRAP until 2032 to perform this function. After closure of
WRAP, individual generators would be responsible for certifying and shipping their own waste.

Consistent with the TWRS EIS ROD, ILAW would be processed into cullet (granular glass particles
similar in size to pea gravel), and placed into containers for onsite storage in modified grout vaults that
were constructed in the 1980s.

3.1.1.3 Disposal

LLW would be prepared for disposal to meet the Hanford Site Solid Waste Acceptance Criteria
(HSSWAC, FH 2003). Cat 1 wastes would be placed directly into the LLBGs. Cat 3 and GTC3 wastes
would either be disposed of in high-integrity containers (HICs) or in-trench grouted. DOE would
continue the practice of building LLW disposal trenchesin the LLBGs using the current trench design
(unlined) as additional disposal capacity is needed. DOE would backfill the trenches with soil as their
capacity is reached, but the trenches would not be capped.

Disposa of MLLW would occur only in the two existing MLLW trenches. The MLLW trenches
would be capped in accordance with regulations after they are filled. An additional 66 new vaults would
be constructed for ILAW disposal in the 200 East Areawithin 3.1 km (1.9 mi) of the existing vaults
southwest of PUREX. The new vaults would contain aleachate collection system and would have an
array of monitoring wells. All ILAW would be transferred to the new vaults, which would be equipped
with a crane to place the containersinto specific locations that would be recorded into aregistry that
includes container serial number, date, and position. An interim barrier containing a surface liner and an
interim cover of sand and gravel totaling about 3.3 m (11 ft) thick would be placed over the containers. A
regulatory-compliant barrier would be applied at closure.

3.1.2 Alternative Group A

The storage, treatment, and disposal alternatives included in Alternative Group A are described in the |
following sections.

3.1.2.1 Storage

Most LLW would not be stored, but would be sent directly to the LLBGs. However, some waste
would be received and placed into temporary storage in CWC until it could go to WRAP for inspection.
After passing inspection it would be sent on to the LLBGs. Non-conforming LLW that cannot go to
disposal would be stored in CWC until it could be sent to a treatment facility. No long-term storage of
LLW is expected in Alternative Group A.

Historically, MLLW has been stored in CWC and would continue to be stored there until treatment is

available. In Alternative Group A, al MLLW would be treated, so no long-term storage would be
needed.
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TRU wasteis currently stored in CWC and inthe LLBGs. In Alternative Group A, all of the waste
would be sent to onsite processing facilities and then to WIPP, thus eliminating any long-term onsite
storage requirement.

WTP waste including the ILAW and melters would be sent directly to their respective disposal
facilities. Storage of these wastesis not evaluated in this EIS.

3.1.2.2 Treatment

LLW needs to meet the HSSWAC before it can be disposed at Hanford. Most LLW does not require
treatment to meet the HSSWAC. Treatment of LLW for volume reduction is not generally economically
beneficial and is therefore not proposed as part of the HSW EIS dternatives. Cat 1 wastes would be
placed directly into the LLBG following verification. Cat 3 and GTC3 wastes would continue to be either
emplaced in HICs or in-trench grouted. For purposes of analysis, it was assumed nonconforming LLW
that could not be treated onsite would be treated in a commercial treatment facility and returned to
Hanford for disposal.

At Hanford, most MLLW arrives treated and ready for disposal without further treatment. Other
waste streams require treatment in accordance with regulatory requirements to allow the wastes to meet
the HSSWAC for onsite disposal. Six MLLW streams are evaluated in this HSW EIS, each of which
involves specific treatment standards. DOE would continue to use limited existing treatment capabilities
at the T Plant Complex, WRAP, and other onsite facilities as appropriate; however, most MLLW
generated at Hanford would require development of new treatment capacity.

Treatment standards for CH Inorganic Solids and Debris specify treatment by macroencapsulation as
demonstrated by an existing commercial contract. DOE would continue to use commercial facilities to
treat most of Hanford’s CH MLLW, with minimal onsite treatment in the modified T Plant Complex.

CH Organic Solids and Debris require thermal treatment if such capability is available. Availability of
thermal treatment technol ogies has been limited; however, in this Alternative Group it is assumed that the
commercial facilities would become available to treat these wastes. Most Elemental Lead, which would
likely be treated by macroencapsulation, and Elemental Mercury wastes, possibly treated by thermal
desorption, would be sent to commercial treatment facilities. The Mixed Waste Trench Leachate would
be treated in ETF, and pulse driers would be used after ETF closes. Treatment would be the same asin
the No Action Alternative; however, the volume would be much higher with additional disposal trenches.

The RH and non-standard Packages of MLLW and TRU waste require new treatment and processing
capabilities. In Alternative Group A, operations such as size-reduction and repackaging technologies and
RH macroencapsul ation capacity would be incorporated into the modified T Plant to process these waste
streams.

In Alternative Group A, the CH TRU wastes from trenches, wastes currently stored in CWC, and
newly generated TRU wastes in standard packages would be processed in WRAP. DOE would continue
to operate WRAP until 2032 to perform this function. After closure of WRAP, individual Hanford
generators would be responsible for certifying and shipping their own waste. The RH and non-standard
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wastes from trenches and caissons, wastes currently stored in CWC, newly generated wastes, polychlori-
nated biphenyl (PCB) wastes, and K Basin sludge, would be processed in amodified T Plant using a
variety of technologies to package and certify the wastes for WIPP. Mobile processing facilities (APLS)
would be used to supplement these existing and planned capabilities to accel erate preparation of TRU
waste for shipment to WIPP.

3.1.2.3 Disposal

Alternative Group A would utilize the existing LLW trenchesin the LLBG until they have been
filled, and then additional disposal trenches would be constructed in the 200 West Area using a deeper,
wider trench design to increase the efficiency of the disposal operations and to maintain the current focus
of LLW disposal operationsin the 200 West Areain accordance with the previous performance assess-
ments for LLW disposal. Unlined deeper and wider trenches would be used after about 2005.

MLLW disposal aternatives would use the existing MLLW trenches until they have been filled and
then develop deeper, wider lined trenchesin the 200 East Area. Leachate from the 200 East Area disposal
facilities would then be sent by truck to the ETF for treatment, and pulse driers would be used thereafter.

TRU waste would be shipped to WIPP.

The ILAW canisters would be placed into a dedicated disposal facility near PUREX in multiple lined
trenches.

The large WTP melters would be taken to a dedicated lined trench near PUREX for disposal.

All of the MLLW trenches would be capped when the trenches are filled. Other LLW trenches,
ILAW, and melter trenches would be closed at the end of their mission and the disposal facilities would
be capped in accordance with applicable regulatory requirements with the Modified RCRA Subtitle C
Barrier.

3.1.3 Alternative Group B

Alternative Group B includes activities that maximize onsite treatment of MLLW and non-
conforming LLW, and which involve construction of new facilitiesto treat LLW, MLLW, and TRU
waste. Disposal of LLW and MLLW would take place in less efficient trench configurations of existing
design. Disposal of WTP melters and ILAW would use the same trench configurations as in Alternative
Group A, but would occur in different locations. This combination of alternatives is expected to result in
the maximum short- and long-term environmental impacts because it includes more onsite activities and
new construction. Alternatives included in Alternative Group B are described as follows.

3.1.3.1 Storage

The storage aternatives for LLW, MLLW, and TRU waste are the same in Alternative Group B asin
Alternative Group A.
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3.1.3.2 Treatment

LLW treatment alternatives are the same asin Group A, except for the non-conforming wastes.
Those wastes would be sent to an onsite New Waste Processing Facility rather than to a commercial
trestment facility.

MLLW treatment would first complete the existing commercial contracts and then utilize the New
Waste Processing Facility rather than using additional offsite commercial facility contracts and the
modified T Plant asin Alternative Group A. Existing MLLW treatment capabilities at the T Plant
Complex, WRAP, and other onsite facilities would continue to be used as appropriate.

TRU waste would be prepared for shipment to WIPP. The New Waste Processing Facility would
process RH waste, waste in non-standard containers, and other wastes that would be processed at the
modified T Plant under Alternative Group A. WRAP would continue operations as the main processing
facility for CH TRU waste in standard containers, and TRU waste processing capacity would be increased
by the use of mobile treatment facilities (APLS).

3.1.3.3 Disposal

Asin Alternative A, the existing LLW trenches and existing MLLW trenches would first be utilized.
Then additional facilities based on the current design for LLW trenches would be built in the 200 West
Area. Additional MLLW trenches of the current design would be built in the 200 East Area. Leachate
from the 200 East Area disposal facilities would then be sent by truck to the ETF for treatment, and pulse
driers would be used thereafter.

The WTP melters would be disposed of in a single expandable lined trench to be built in the 200 East
AreaLLBGs, and the ILAW would be disposed of in multiple lined trenches to be built in the 200 West
Area.

All of the mixed waste trenches would be capped with a Modified RCRA Subtitle C Barrier in
accordance with applicable regulatory requirements. The rest of the LLBGs would be capped at closure.

All of the processed and certified TRU waste would be shipped to WIPP.
3.1.4 Alternative Group C

Alternative Group C activities for storage, treatment, and processing of LLW, MLLW, and TRU
waste are the same as those considered in Alternative Group A. This group also includes use of existing
LLW and MLLW disposal capacity before construction of new disposal facilities and appropriate closure
asin Alternative Group A.

Additional disposal aternativesin Alternative Group C include: LLW disposal inthe LLBGsina

single expandable unlined trench in the 200 West Area; MLLW disposal inthe LLBGsinasingle
expandable lined trench in the 200 East Area; ILAW disposal in asingle expandable lined trench near
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PUREX, and melter disposal in a single expandable lined trench also near PUREX. All of the trenches
would be capped with a Modified RCRA Subtitle C Barrier at closure in accordance with applicable
regulatory requirements.

3.1.5 Alternative Group D

Alternatives for storage, treatment, and processing of LLW, MLLW, and TRU waste are the same as
those considered in Alternative Group A. Alternative Group D considers asingle lined modular com-
bined-use facility for onsite disposal of al LLW, MLLW, ILAW, and WTP melters. Thisaternative
group contains three subalternatives that correspond to different locations for the combined-use disposal
facility. The subalternatives are denoted by subscripts. This group aso includes use of existing LLW and
MLLW disposal capacity before construction of new disposal facilities and appropriate closure asin
Alternative Group A. The three subalternative locations for the single combined-use disposal facility are:

o Alternative Group D; — 200 East Area near the PUREX plant
o Alternative Group D, — 200 East AreaLLBGs
o Alternative Group D; — at ERDF.

During final design a combined-use disposal facility could be configured in numerous ways.
Different waste types could be disposed of in separate cells within a combined-use disposal facility, or
different waste types could be disposed of in the same cell (commingled). Little interaction between the
different waste types is anticipated because MLLW, ILAW, and the melters would meet applicable
regulatory regquirements for disposal. In addition, all waste types would need to meet the waste accep-
tance criteriafor that disposal facility. The separate cells could be permitted under RCRA where
appropriate, or the entire facility could be operated under a single regulatory program.

3.1.6 Alternative Group E

Alternatives for storage, treatment, and processing of LLW, MLLW, and TRU waste are the same as
those considered in Alternative Group A. This group aso includes use of existing LLW and MLLW
disposal capacity before construction of new disposal facilities and appropriate closure capsasin
Alternative Group A. Alternative Group E considers two onsite lined combined-use facilities, one facility
for combined disposal of LLW and MLLW, and a separate facility for combined disposal of ILAW and
WTP melters. Alternative Group E contains three subalternatives that correspond to different combina-
tions of locations for the two disposal facilities. The subalternatives are denoted by subscripts. This
group aso includes use of existing LLW and MLLW disposal capacity before construction of new
disposal facilities and appropriate closure asin Alternative Group A. The subalternative locations for the
two dual-use disposal facilities are:

o Alternative Group E; — combined disposal of LLW and MLLW in amodular lined facility in the

200 East Area LLBGs; combined disposal of WTP meltersand ILAW in amodular lined facility at
ERDF;
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o Alternative Group E, — combined disposal of LLW and MLLW in amodular lined facility near
PUREX; combined disposal of WTP meltersand ILAW in amodular lined facility at ERDF; and

o Alternative Group E; — combined disposal of LLW and MLLW in amodular lined facility at ERDF;
combined disposal of WTP meltersand ILAW in amodular lined facility near PUREX.

During final design a combined-use disposal facility could be configured in numerous ways. Differ-
ent waste types could be disposed of in separate cells within a combined-use disposal facility, or different
waste types could be disposed of in the same cell (commingled). Little interaction between the different
waste types is anticipated because MLLW, ILAW, and the melters would meet applicable regul atory
requirements for disposal. In addition, all waste types would need to meet the waste acceptance criteria
for that disposal facility. The separate cells could be permitted under RCRA where appropriate, or the
entire facility could be operated under a single regulatory program.

3.1.7 Summary Tables of Alternative Groups

To facilitate comparison and references for each of the alternative groups, Tables 3.1 and 3.2 summa-
rize the various actions proposed as part of each group. Table 3.1 provides the treatment alternatives and
Table 3.2 provides the disposal alternatives. Table 3.1 identifies the various treatment alternatives on a
waste stream level and shows which individual alternatives (indicated by bullet) are included in each
aternative group. The ILAW and melter waste types are not included in Table 3.1 since the treatment of
ILAW and meltersis part of the WTP scope. In Table 3.2 the individual disposal facility alternatives are
shown for each alternative group.

3.2 Alternatives Considered but Not Evaluated in Detall

This section describes alternatives that were considered as possible methods for the management of
one or more of the waste types, but were not evaluated in detail, because DOE has determined that they
are not currently reasonable aternatives. The alternatives are organized by the key activity of storage,
trestment, and disposal. This section also provides a qualitative discussion of the Stop Work scenario.

3.2.1 Storage Options
3.2.1.1 Storage of Waste at the Generators’ Sites

Storage of waste at either the Hanford or offsite generators’ sites could potentially reduce the storage
requirements at CWC. However, the action alternatives do not require additional storage beyond the
current CWC capacity. Storage at multiple sites would not allow DOE to take advantage of the econo-
mies of scale possible by consolidation of the wastes at CWC and would make security more difficult.
Continued storage at generators' sites could be inconsistent with LDR requirements and site treatment
plans. Most onsite and offsite generators do not have permitted onsite storage available and would need
to increase storage capacity, which might adversely impact cleanup and closure activities.
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Table 3.1. Treatment Alternatives Summary

Treatment Alternatives

Alternative Groupsfor Analysis

No
A B C D E Action

LLW-Catl

None required; optional by generator

LLW —-Cat 3, GTC3

HICsor Trench Grouted

LLW —Non-Conforming

Offsite Facility, establish new contract(s)

New Waste Processing Facility in 200 W Area

None (storage of untreated LLW)

MLLW —RH & Non-Standard Containers

Modified T Plant

New Waste Processing Facility in 200 W Area

None (storage of untreated MLLW)

MLLW —CH Standard, Organic Solids & Debris

Offsite Facility, complete existing commercial contract

Offsite Facility, establish new contract(s)

New Waste Processing Facility in 200 W Area

None (storage of untreated MLLW)

MLLW —CH Standard, Elemental Lead, Elemental Mercury

Offsite Facility

New Waste Processing Facility in 200 W Area

None (storage of untreated MLLW)

MLLW —Disposal Trench Leachate

Effluent Treatment Facility (ETF)

S S S S S S

Pulse dryers after ETF closure

S S

TRUW —CH Standard (retrievably stored in LLBGs & CWC, newly gener ated)

WRAP

Mobile Units (APLS) in 200 W Area

TRUW —CH Non-Standard (LLBGs, CWC, newly generated),
K Basin sludge, PCB Commingled

RH (LLBGs, caissons, CWC, newly generated),

Modified T Plant

New Waste Processing Facility in 200 W Area

Mobile Units (APLs) in 200 W Area

None (storage of unprocessed TRU Waste)

-- = Activity not included in analysis.
s= Activity included in analysis; same for all alternatives.
¢ = Alternative actions evaluated in analysis group.
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Table 3.2. Disposal Alternatives Summary

Alternative Groupsfor Analysis

D E

No
Disposal Alternatives for New Construction® Al B |Cl1]|2l3l 12| 3] Action

LLW —Cat 1, Cat 3, GTC3, Non-Conforming

200 W LLBG — Existing design unlined trenches .

200 W LLBG — Deeper, wider unlined trenches .

200 W LLBG —Single unlined trench .

Near PUREX —Modular combined-use lined facility . .

200 E LLBG —Modular combined-use lined facility . .

ERDF — Modular combined-use lined facility . .

200 W LLBG — Existing design unlined trenches, backfill .
only, no barrier (Cat 1, Cat 3, GTC3LLW)

None (storage of non-conforming LLW) .

Previously Buried Waste

Install Modified RCRA Subtitle C Barrier . . . o | o e . . .

Backfill only, no RCRA barrier .

MLLW —treated, ready for disposal, RH & CH MLLW, Elemental Lead & Elemental Mercury, solidsfrom MLLW
leachate treatment

200 E LLBG — Existing design lined trenches .

200 E LLBG — Deeper, wider lined trenches .

200 E LLBG — Single expandable lined trench .

Near PUREX —Modular combined-use lined facility . .

200 E LLBG — Modular combined-use lined facility . .

ERDF — Modular combined-use lined facility . .

None (storage of untreated MLLW and treated MLLW in .
excess of existing disposal capacity)

TRUW - CH Standard

Ship to Waste Isolation Pilot Plant | S | s | s | s | S S
TRUW - CH Non-Standard, RH, K Basin sludge, PCB

Ship to Waste Isolation Pilot Plant . . . . .

None (storage of unprocessed TRUW) .

(8 Inall cases, existing trench space for LLW and MLLW in the 200 W Area, LLBGs would be filled before constructing
new disposal capacity. All disposal facilities would be covered with aModified RCRA Subtitle C Barrier asfilled or at
closure, except as noted.

S=Activity included in analysis; samein all alternative groups.

e = Alternative actions evaluated in analysis group.
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Table 3.2. (contd)

Alternative Groupsfor Analysis
D E No

Disposal Alternatives for New Construction® A B c [1 | 2 | 31 | 2 | 3 | Action
WTP Melters

Near PUREX — Single lined trench . .

200 ELLBG —Single lined trench .

Near PUREX —Modular combined-use lined facility . .

200 E LLBG —Modular combined-use lined facility .

ERDF — Modular combined-use lined facility o | o | o

None (storage) .
ILAW

Near PUREX — Multiple lined trenches .

200 W Area— Multiple lined trenches .

Near PUREX — Single lined trench .

Near PUREX —Modular combined-use lined facility . .

200 E LLBG —Modular combined-use lined facility .

ERDF — Modular combined-use lined facility T

Near PUREX — Lined vault disposal facility .
(@) Inall cases, existing trench space for LLW and MLLW in the 200 W Area, LLBGs would be filled before constructing

new disposal capacity. All disposal facilities would be covered with a Modified RCRA Subtitle C Barrier asfilled or at

closure, except as noted.
e = Alternative actions evaluated in analysis group.

3.2.1.2 Shipment of Hanford GTC3 Wastes to Other Sites for Longer-Term Storage

No GTC3 LLW isforecast to be generated at Hanford, but 1 m® is assumed for analysis to address
future contingencies. The amount of storage required for this waste is so small in comparison with other
wastes, that storage of this waste at Hanford is not expected to impact the required capacity at CWC in
any of the alternatives. Shipment of GTC3 wastes from Hanford to other DOE sites would not be
consistent with the WM PEIS ROD (65 FR 10061) for LLW and MLLW. The effort required to send
waste to another site would be greater than the effort to store onsite. Thus, the most reasonable storage
alternative for GTC3 LLW is storagein CWC.

3.2.2 Treatment Options
3.2.2.1 Use of Offsite DOE Facilities for Treatment of All Hanford Waste
The consolidation of waste management functions at designated DOE sites was a mgjor focus of the

WM PEIS (DOE 1997a). Attempts were made to identify treatment capacity at other DOE sites for
Hanford wastes, but treatment capacity islimited at other DOE sites. Therefore, thisis not areasonable
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aternative for all Hanford waste. |If DOE were able to ship wastes to other DOE sites for treatment,
potential impacts would be similar to those for commercial treatment. Hanford may ship small-volume
waste streams to other DOE sites in the future if specialized facilities become available. However,
impacts of those shipments would be similar to those included for offsite treatment of MLLW.

3.2.2.2 Use of the Effluent Treatment Facility for Non-Conforming LLW

Much of the non-conforming LLW stream is organic-based liquid. The treatment of these liquidsin
the ETF was considered. However, organic-based liquids wastes are not compatible with the aqueous-
based ETF treatment system.

3.2.3 Disposal Options
3.2.3.1 Use of Canyon Facilities for Disposal of Specific Wastes

An ongoing CERCLA study is considering the use of the major canyon facilities for disposal of some
waste types that are included in the HSW EIS (Hanford Advisory Board 1997; Richland Environmental
Restoration Project 2001). As currently envisioned, higher hazard waste such as Cat 3 LLW would be
placed inside the canyons and lower activity wastes (Cat 1 LLW, for example) would be placed above and
outside the canyon. Waste in the cells might be grouted in place, which would provide additional protec-
tion from intrusion as well as mitigating contaminant transport. The entire facility would then be capped
with an engineered barrier. Performance monitoring of the barrier would be conducted and adjustments
made as necessary. The canyons, with their thick cement walls, would provide containment of the wastes
inside and retard their dispersal over the long term. The wastes outside the canyons should be as well
contained as wastes placed in the LLBGs. This concept is not sufficiently well developed for detailed
analysis at thistime. It isbeing studied as part of the CERCLA process, and if pursued, would be subject
to future environmental review before implementation.

3.2.3.2 Leave Retrievably Stored Transuranic Waste in the Low Level Burial Grounds

In this alternative, retrievably stored TRU waste in trenches and caissons would remain buried and
would not be retrieved. Further actions could be taken to minimize environmental impacts, including the
placement of abarrier over the waste to reduce the potential for further waste migration. This alternative
would be attractive from an operational standpoint because it would reduce worker exposure to radio-
active materials from retrieval, treatment, and transportation activities, particularly the high radiation
doses from RH TRU wastes in the caissons. Modeling of this alternative indicates that it would not result
in substantial radionuclide discharges to the accessible environment; however, it would not be consistent
with previous NEPA decisions to retrieve the waste or with the national policy to ship TRU waste to
WIPP.
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3.2.3.3 Use of US Ecology Disposal Facility

The US Ecology commercial LLW disposal site islocated on land |eased to the State of Washington |
near the 200 Areas within the Hanford Site boundary and could receive some of the LLW expected to be
buried in Hanford Solid Waste disposal facilities. A draft State of Washington Environmental Policy Act
(SEPA) EISfor the US Ecology facility has been issued (WDOH and Ecology 2000). However, this
alternative was not considered reasonable as a replacement for DOE disposal capabilities because some
wastes managed by DOE could not be accepted by commercial facilities, and the Hanford infrastructure
would still be necessary to manage those wastes. Disposal of DOE waste in commercial facilities would
also reduce the limited capacity available for commercial waste disposal. This alternative would offer no
clear environmental benefit. LLW would be disposed of on the Central Plateau in unlined trenches, and
costs for disposal would be higher.

3.2.3.4 Disposal of All Hanford LLW or MLLW at Other Sites

DOE previously decided that Hanford LLW and MLLW would be disposed of at Hanford
(65 FR 10061). Adequate commercial disposal capacity isnot available. Inview of the large volumes
of waste at Hanford, the cost and number of shipments involved with shipping these wastes offsite, and
the limited availability of offsite disposal capacity for certain waste types, DOE does not regard shipping
the bulk of Hanford waste to other sites for disposal as areasonable aternative.

3.2.4 Stop Work Scenario

In response to stakeholder comments DOE has included a Hanford Only scenario for waste volumes
and included a qualitative discussion of a Stop Work scenario for purposes of comparison with the No
Action Alternative as described in the previous section. In the Stop Work scenario, all waste management
operations including storage, treatment, and disposal would be terminated. No more waste would be
processed or treated, and no waste would be disposed of. This scenario would not be in conformance
with DOE agreements in the TPA, applicable regulations, or previous NEPA decisions. DOE does not
consider thisto be areasonable scenario. Specific actions to be taken for each waste type are noted below
and then onsite and offsite impacts are briefly identified. A variation of the Stop Work scenario in which
Hanford would cease disposing of LLW and MLLW onsite, but would otherwise maintain normal waste
management operations, is discussed and evaluated further in Appendix M.

Under the Stop Work scenario receipt of LLW would be terminated. Hanford wastes would be stored
by the generator, and no offsite wastes would be received. When generators run out of storage space their
activities would have to stop also, or other disposal capacity would need to be identified. No further
action would be taken to dispose of waste or to cap the burial grounds. Thus, wastes in the uncapped
burial grounds would be exposed to increased water percolation and release to the groundwater.

Under the Stop Work scenario no further MLLW would be received from onsite or offsite generators.
Waste would be left in storage, and no treatment of existing or future-generated wastes would occur. No
disposal of additional wastes would take place and there would be no closure of the existing MLLW
disposal trenches.
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Under the Stop Work scenario no further TRU waste would be received from onsite or offsite activi-
ties. Generators, such as the Plutonium Finishing Plant, would be required to store waste and ultimately
cease operations. There would be no retrieval of suspect TRU waste from the burial grounds. There
would be no processing or certification of wastesin WRAP or other facilities, and the wastes would be
stored. Waste shipments to the WIPP would cease.

In this scenario for the WTP, DOE would not have the ability to dispose of the ILAW at the Hanford
Site. Because of limited storage space for ILAW, tank waste retrieval and operations at the WTP would
be jeopardized.

Waste generators (onsite or offsite) would not be able to dispose of waste at Hanford and would have
to make other arrangements. The majority of the wastes would require storage at the generator sites.
However, storage at multiple sites would not allow DOE to take advantage of the economies of scale
possible by consolidating waste management activities. Lastly, most generators are not permitted to store
MLLW longer than 90 days. Most onsite and offsite generators do not have onsite storage available, and
the need to increase storage capacity could impact cleanup and closure activities and increase environ-
mental impacts at Hanford and other DOE sites.

3.3 Volumes of Waste Considered in Each Alternative

The environmental impacts of the alternatives considered in this EIS will depend in part on the
volumes of each waste type managed at the Hanford Site. In order to assess the impacts of different
amounts of waste, alternative waste volume scenarios have been analyzed: Hanford Only, Lower Bound,
and Upper Bound.

e The Hanford Only waste volume consists of 1) the forecast volumes of LLW, MLLW, and TRU
waste from Hanford Site generators, 2) the forecast ILAW and melter volumes from treatment of
Hanford tank waste, and 3) existing onsite inventories of waste that are already in storage. The
analysis also includes waste that has previously been disposed of in the LLBGs.

e The Lower Bound waste volume consists of 1) the Hanford Only volume, and 2) additional volumes
of LLW and MLLW that are currently forecast for shipment to Hanford from offsite facilities. The
Lower Bound volume for TRU waste is not substantialy greater than the Hanford Only volume, and
isnot analyzed separately in all cases.

e The Upper Bound waste volume consists of 1) the Lower Bound volume, and 2) estimates of
additional LLW, MLLW, and TRU waste volumes that may be received from offsite generators as a
result of the WM PEIS decisions.

A comparison of the waste volumes used for the HSW EIS analysesis shown in Figure 3.3.
The summary volumes used for each waste type are presented in the following sections. Annual

volumes corresponding to the total volumes shown in the tables in this section are listed in Section B.4 of
Appendix B (Volume Il). These volumes represent the “as-received” volume of waste. Asthe wastes are
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treated and prepared for disposal their volumes may change. The changesin volume can be noted in the
processing assumptions in Section B.4 of Appendix B (Volume I1) and in the flowsheets in Section B.6.

A more detailed description of the development of the waste volumes for each type of wasteisincluded in
Appendix C (VolumeIl). The number of significant figures shown in the volume tables can exceed the
accuracy of the forecasts but are maintained in the document for consistency of calculations. The radio-
logical and chemical profiles for these waste volumes are in Section B.5 of Appendix B and Appendix F
(Volume Il), respectively, aswell asin the Technical Information Document (FH 2004).

3.3.1 LLW Volumes

The aternatives for management of LLW have been analyzed using all three sets of volumes.
Table 3.3 shows the volumes of each LLW stream included in each data set. Thetotal LLW inthe
Hanford Only waste volume is 411,000 m®. The Lower Bound and Upper Bound waste volumes
represent increases of approximately 21,000 m® and 220,000 m®, respectively, compared with the Hanford
Only waste volume. The only additional LLW expected to be managed in the Lower Bound and Upper
Bound casesare LLW Cat 1 and Cat 3.

Table 3.3. Estimated Volumes of LLW Waste Streams

Hanford Only L ower Bound Upper Bound

Waste Streams (cubic meters)® | (cubic meters)® | (cubic meters)®
Catl 88,792 107,883 287,130
Cat3 39,607 41,334 60,933
GTC3 <1 <1 <1
Non-conforming 299 299 299
Previously disposed waste in LLBGs 283,067 283,067 283,067
Total® 411,765 432,584 631,429
() To convert to cubic feet, multiply by 35.3.
(b) Totals may not equal the sum of the waste stream volumes due to rounding.

3.3.2 MLLW Volumes

Aswith LLW, the aternatives for management of MLLW have been analyzed using al three sets of
waste volumes. The MLLW stream volumes included in each data set are shown in Table 3.4. Slightly
over 58,400 m® are expected to be managed in the Hanford Only case. Only asmall amount of additional
waste, approximately 100 m®, is expected to be managed in the Lower Bound case. The additional
volume of waste that would be managed under the Upper Bound case is approximately 140,000 m°. Itis
assumed in this EIS that the additional MLLW received in the Upper Bound case would be treated prior
to receipt at Hanford and that the waste would be disposed of directly. Therefore, this additional MLLW
isincluded in the Treated and Ready for Disposal waste stream.
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Table 3.4. Estimated Volumes of MLLW Waste Streams

Hanford Only L ower Bound Upper Bound
Waste Streams® (cubic meters)® | (cubic meters)® | (cubic meters)®

Treated and Ready for Disposal 28,054 28,082 168,419

RH and Non-Standard Packages 2904 2904 2904

CH Inorganic Solids and Debris 20,108 20,111 20,111

CH Organic Solids and Debris 6727 6790 6790
Elemental Lead 600 608 608
Elemental Mercury 21 21 21
Total® 58,414 58,515 198,852

the flowchartsin Appendix B.
(b) To convert to cubic feet, multiply by 35.3.

(c) Totals may not equal the sum of the waste stream volumes due to rounding.

(@) Leachate from MLLW trenches has not been included in this table because the volumes are dependent upon
the selected alternative. The total volume of leachate from the MLLW trenches by alternative can be found in

3.3.3 TRU Waste Volumes

The three sets of volumes developed for TRU waste are presented in Table 3.5. The Hanford Only
waste volume is approximately 45,700 m®. The Lower Bound waste volume is only slightly larger and
includes approximately 57 m® from offsite generators. In the Upper Bound case, an additional 1,500 m?
of TRU waste from offsite generators could be received for temporary storage and eventual shipment to
WIPP. Because the differences between the three sets of volumes are small, environmental impacts have

been evaluated for the Hanford Only and Upper Bound cases only.

Table 3.5. Estimated Volumes of TRU Waste Streams

Hanford Only L ower Bound Upper Bound

Waste Streams (cubic meters)® | (cubic meters)® | (cubic meters)®
Waste from trenches 14,552 14,552 14,552
Woaste from caissons 23 23 23
Commingled PCB waste 80 95 95
Newly generated and existing CH standard
containers 27,719 27,727 28,897
Newly generated and existing CH non-
standard containers 1077 1077 1357
Newly generated and existing RH 2157 2191 2241
K Basin sludge 139 139 139
Total TRU waste™ 45,748 45,805 47,305

(a) Convert to cubic feet, multiply by 35.3.

(b) Totals may not equal the sum of the waste stream volumes due to rounding.
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3.3.4 Waste Treatment Plant Waste Volumes

Waste volumes expected from the Waste Treatment Plant are shown in Table 3.6. Because these
wastes would be generated at Hanford, the Lower Bound and Upper Bound cases are not applicable. The
volume of ILAW generated by the WTP, however, may vary depending on the waste form produced. For
the No Action Alternative, ILAW would be produced in a cullet form and packaged in containers for
retrievable disposal in vaults as outlined in the TWRS EIS for the preferred aternative (Phased Imple-
mentation). The EIS analysis assumed 140,000 containers would be required, or an equivalent volume of
approximately 350,000 m°. For the action alternatives, ILAW was assumed to be in a monolithic form,
packaged in 2.6-m? containers for disposal in trenches. Approximately 81,000 containers would be
required, or an equivalent volume of approximately 211,000 m® (Burbank 2002).

Table 3.6. Estimated Volumes of WTP Waste Streams Through 2046

No Action Action Alternatives
Waste Streams (cubic meters)® | (cubic meters)®
ILAW 350,000 211,000
WTP Melters 6,825 6,825
Total WTP waste 356,825 217,825
(a) To convert to cubic feet, multiply by 35.3.

3.4 Comparison of Environmental Impacts Among the Alternatives

For purposes of comparison of the impacts among the alternatives in this section, impacts associated
with alternative treatment, storage, and disposal actions for each waste type have been combined to
provide a consolidated analysis of HSW management operations. These consolidated analyses are
referred to as alternative groups, which were described in Section 3.1. The No Action Alternative
analysis consists of activities resulting from taking no action for each waste type. This approach
facilitates comparative presentation of impacts for all solid waste program operations evaluated in this
ElS and is necessary where analyses are performed for facilities that are used to manage more than one
type of waste. In the alternative group analyses, each of the waste types and activities necessary to
manage those wastes are considered. In addition, within the analyses for each alternative group, three
alternative waste volume scenarios were considered as described in Section 3.2, namely the Hanford
Only, Lower Bound, and Upper Bound waste volumes.

Summary comparisons of impacts among the alternative groups during the operational period and
during the long term (10,000 years) after disposal facility closure are presented in Tables 3.7 and 3.8,
respectively. The environmental consequences presented in this section represent the impacts from
implementing the alternatives for solid waste management described in Section 3.1.

Potential environmental impacts resulting from implementing any of the alternatives are compared in

somewhat more detail in the sections that follow. Further details and the supporting analyses for the
material presented in this section are provided in Section 5 and its appendixes.
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Table 3.7. Summary Comparison of Potential Impacts Among the Alternatives During the Operational Period (Present to 2046)

Alternative Groups A-E — Hanford Only to Upper Bound Waste Volume®

No Action Alter native Hanford Only to Lower Bound Waste Volume®

Facility Operations—Direct Radiation and Emissionsto Atmosphere|

Transportation

Fatalitiesfrom Incident- # Accidents/# Fatalities from
Normal Operations Operational Accident Free Accidents
Chances of Latent HavingLargest |Onsite, from
Cancer Fatality: Consequences: Offsite, for
Lifetime Exposure of Beyond-Design- Offsite
M aximally Exposed Basis Earthquake at | Treatment, | Onsite,
Individual cwct & TRU | from
Latent Wasteto |Offsite,
Cancer Latent WIPP: for Geologic
Fatalities | Cancer Includes | Offsite| LLW, LLW, Resour ces
(LCFs) Fatalities Transport- | Treat- [MLLW & |MLLW & Committed
Among (LCFs) Crew, ment, TRU TRU (sand,
Population from Public, and | and Waste Waste Shrub- gravel,
within 80 | Collective Non- TRU | Within Within | TRU | Steppe silt/loam, |Diesel Fud | Costin
Non- km Radiation Non- Involved | Waste | Oreg. Wash. |Waste| Habitat | and basalt), |Committed | Billions|
Involved | Lifetime |Exposure of Involved | Workers, to State State to |Disturbed,| millionsof | Thousands|of 2002
Alternativel public | Workers | Exposure | Workers | public | Workers® | Fatalities? |WIPPY| Only® | oOnly® |wIPP ha m3@ ofm® |Dallars
23/1-
Group A |<Umillion|<1/million| 0(<0.001) | 0(<0.5) 30 1 6-9 75/3 | 1U0-5/0 | 0/0-2/0 | 17/1 32 4.0-4.2 133-134 |3.7-4.0
22/1-
Group B |<l/million|<1/million| 0(<0.001) | 0 (<0.5) 30 1 6-10 74/2 | 1/0-5/0 | 0/0-2/0 | 17/1 0 4.4-4.9 137-141 |3.84.2
23/1-
Group C |<Umillion|<Umillion| 0(<0.001) | 0(<0.5) 30 1 6-9 75/3 | 10-5/0 | 0/0-2/0 | 17/1 14 3.7-4.0 66-67 |35-39
23/1-
Group D; [</million|<1/million| 0(<0.001) | 0(<0.5) 30 1 6-9 75/3 | 1/0-5/0 | 0/0-2/0 | 17/1 19-25 3.7-39 6667 |3.2-35
23/1-
Group D, [<1/million|<1/million| 0(<0.001) | 0(<0.5) 30 1 6-9 75/3 1/0-5/0 | 0/0-2/0 | 17/1 0 3.9-4.0 6667 |3.2-35
23/1-
Group D3 [<1/million|<1/million| 0(<0.001) | 0(<0.5) 30 1 6-9 75/3 1/0-5/0 | 0/0-2/0 | 17/1 0 3.7-39 6667 |3.2-35
23/1-
Group E; |<Umillion|<l/million| 0(<0.001) | 0(<0.5) 30 1 6-9 75/3 1/0-5/0 | 0/0-2/0 | 17/1 0 3.7-38 6667 |3.4-3.8
23/1-
Group E;, |<Umillion|<l/million| 0(<0.001) | 0(<0.5) 30 1 6-9 75/3 1/0-5/0 | 0/0-2/0 | 17/1 5-11 3.7-38 6667 |3.4-3.8
23/1-
Group E; |<Umillion| <l/million| 0(<0.001) | 0(<0.5) 30 1 6-9 75/3 1/0-5/0 | 0/0-2/0 | 17/1 14 3.7-3.8 6667 |3.4-3.8
10/0-
No Action | <1/million|<1/million| 0 (<0.001) 1(0.5) 30 1 2-2 13/0 1/0-1/0 | 0/0-0/0 8/0 10 2.7 189 3.5-35

See footnotes for this table on the next page.
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Footnotesfor Table 3.7

(a
(b)

(©)
(d)

(¢)

()
(9)

For the action aternative groups, values represent the range for the Hanford Only to Upper Bound waste volume. Where asingle value is given, the value applies to both Hanford Only
and Upper Bound waste volumes. Valuesfor health effects are rounded to the nearest whole number; values less than 0.5 are presented as zero.

For the No Action Alternative, values represent the range for the Hanford Only to Lower Bound waste volume. Where asingle valueis given, the value applies to both Hanford Only
and Lower Bound waste volumes. Values for health effects are rounded to the nearest whole number; values less than 0.5 are presented as zero.

Unlike the action alternative groups where the risk of this accident would be over about 43 years, risk for the No Action Alternative would continue as long aswasteis stored in CWC.
Values are for Lower to Upper Bound waste volumes. The first value applies to the accidents and fatalities for the Lower Bound waste volume; the second val ue applies to the Upper
Bound waste volume.

The value shown is the probability of an L CF based on the cal culated dose from the accident — the number of such non-involved workersis unknown, but likely would range from none
to no morethan 5. For the “involved” worker(s) that might bein a CWC building during such an event the consequences could range from none to several fatalities from collapse of
the building.

Consists of inferred fatalities from radiation exposure and vehicular emissions. In the final HSW EIS al offsite transport is addressed, including transport of TRU waste to WIPP and
the entire transportation route for offsite waste sent to Hanford.

Asaresult of refined calculations of resource needs based on the Technical Information Document (FH 2004), the need for gravel and sand, silt/loam, and basalt for action aternative
groups increased by factors of approximately 1.8, 2.6, and 1.2, respectively, over those reported in the DEIS.
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Table 3.8. Summary Comparison of Hypothetical Long-Term (up to 10,000 years) Impacts Among the Alternatives

Alter native Groups A-E—Hanford Only to Upper Bound Waste Volume®®

No Action Alternative-Hanford Only to L ower Bound Waste Volume®

Exposureto Radionuclides Via Groundwater Pathway
Additional
Land Maximum Chancesin a |Maximum Chancesin a Million Waste Site I ntruder
Permanently Maximum Annual Million of Fatality (LCF)| of Fatality (LCF) for Lifetime | Fatalities (LCFs) in [Maximum Risk of Fatality
Committed to| Drinking Water Dose, toLifetimeOnsite | Onsite Resident Gardener with | Populations over at 100 Years After
Disposal, ha millirem®9 Resident Gar dener©9 Sauna/Sweat L odge® 9 10,000 years® Closure®
Alternative 200 Areas” | Near River | 200 Areas” | Near River | 200 Areas” | Near River |Tri-Cities|Portland | Drilling | Excavation®™
Group A 3847 0.4 0.05 60 6 3000 200 0 0 4in 100 | Not applicable
Group B 56-80 0.4 0.04 50-60 67 7000-8000 200-300 0 0 4in100 | Not applicable
Group C 20-29 04 0.04-0.05 60 6-7 3000 200 0 0 4in100 | Not applicable
Group D, 19-25 0.2 0.05 20-30 7-8 2000 200 0 0 4in100 | Not applicable
Group D, 19-25 0.2 0.06 30 89 4000 200 0 0 4in 100 | Not applicable
Group Ds 19-25 0.3-04 0.05 50 67 30004000 200 0 0 4in 100 | Not applicable
Group E; 19-25 0.2 0.06 30 89 3000 200 0 0 4in100 | Not applicable
Group E; 19-25 0.2 0.04 30 5 3000 200 0 0 4in100 | Not applicable
Group E3 19-25 0.3-04 0.04 50 6 2000 200 0 0 4in100 | Not applicable
No Action 86-95© 0.4-0.5 0.04 50-140 5 10,000-20,000 600 0 0 4in100 | Likely fatality
(@) Whereasinglevalueisgivenit isessentially the same for the Hanford Only and Upper Bound waste volumes.

(b)
(©)
(d)
()
()

Where asingle valueis given it is essentially the same for the Hanford Only and L ower Bound waste volumes.
Includes additional land for long-term storage of waste that cannot be treated or processed for disposal.

Zero inferred latent cancer fatalities. Assumed populations; Tri-Cities — 113,000; Portland — 510,000.

Risk value given assumes that the event takes place; i.e., active institutional controls are not maintained after 100 years.
Results presented are for alocation within the 200 Areas having the highest radionuclide concentrations along aline of analysis 1-km downgradient from HSW
disposal facilities. Sensitivity cases were also evaluated to determine the relationship of concentrations at the 1-km location to those at the waste management area or

facility boundaries. The results of those analyses are presented in Volume |, Section 5.3.

(9)

Differences in impacts compared with those presented in the revised draft EIS reflect additional mitigation to reduce the release and transport of contaminants
resulting from assumed disposal of some forecast MLLW using higher integrity containment, such as HICs, macroencapsulation, and in-trench grouting.

(h)

Excavation is not considered to be areasonably foreseeable scenario for the action alternative groups because the depth of the barrier placed over disposal facilities at
closure is greater than the depth of atypical basement excavation for aresidence. The dose estimated for this scenario in the No Action Alternative likely would lead
to fatality.




3.4.1 Land Use

Land permanently committed to HSW disposal includes about 130 ha (320 ac) occupied by waste
previously disposed of in LLBGs. Disposal of the Hanford Only waste volume would increase land
permanently committed for disposal from alow of 19 ha (47 ac) for Alternative GroupsD and E, to a
high of 56 ha (140 ac) for Alternative Group B (land-use values are rounded and may not add or convert
exactly). Similarly, the increases for the Lower Bound waste volume would range from 20 ha (49 &c) to
59 ha (150 ac) for the same aternative groups. The increases for the Upper Bound waste volume would
range from 25 ha (62 ac) to 80 ha (200 &ac) for the same alternative groups. Therefore, disposal of forecast
Hanford waste represents a 15- to 43-percent increase over land currently occupied in the LLBGs.
Disposal of waste from other sites at the Upper Bound waste volume would increase the land area
required by 4 to 13 percent over that needed for existing and forecast Hanford waste. In the No Action
Alternative, the increase in land permanently committed to disposal would be about 28 ha (69 ac), which,
however, does not take into account an increase in land usage of 66 ha (160 ac) for facilities committed to
storage of LLW, MLLW, and TRU waste that could not be disposed of using existing capabilities. The
areas of land to be committed are shown for comparison among the alternative groupsin Table 3.9.9 The
analyses for land use can be found in Section 5.1.

Table3.9. Comparison of Land Area Permanently Committed in the Various
Alternatives as of 2046, ha®

Hanford Only Waste Volume

Lower Bound Waste Volume

Upper Bound Waste Volume

LLW & LLW & LLW &

) MLLW ILAW Total Land MLLW ILAW Total Land MLLW ILAW Total Land
Alternative | |ncrease | Increase | Committed® | Increase | Increase | Committed® | Increase | Increase | Committed®
Alternative 12 26 169 13 26 170 21 26 178
Group A
Alternative 30 26 187 33 26 189 54 26 210
Group B
Alternative 12 8 151 13 8 152 21 8 160
Group C
Alternative
GroupsD & 11 8 150 12 8 150 17 8 155
E
No Action .

(C) (c)
Alternative 17 10 273 19 10 275 Not applicable

(@) One hectare (ha) = about 2.5 acre (ac). Values may not add exactly due to rounding.
(b) Includes 130 ha already committed for HSW previously disposed of inthe LLBGs.
(c) Includes 116 hafor storage of waste in CWC buildings.

(8 Land committed represents land within which waste would be emplaced. It is assumed that buffer zones would
be maintained around these waste disposal sites consistent with the Hanford Comprehensive Land-Use Plan
Environmental Impact Statement Record of Decision (64 FR 61615).
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Land occupied by existing treatment and storage facilities amounts to 127 ha (314 ac), which would
not require expansion under any of the action alternatives except Alternative Group B. Construction of a
new waste processing facility would add 4 ha (10 ac) to the total for that alternative group. At most, total
land use for solid waste operations, including treatment, storage, and disposal facilities, would be about
4 percent of the 200 Area Industrial-Exclusive zone.

3.4.2 Air Quality

Air quality impacts are based on estimated concentrations of criteria pollutants: particulate matter
(PM ), sulfur dioxide (SO,), carbon monoxide (CO), and nitrogen dioxide (NO,) at points of public
occupancy. Table 3.10 presents the largest potential impacts calculated for each alternative group in
comparison to air quality standards. Air quality impacts for obtaining capping materials are presented
separately following the table. Impacts from releases of radioactive material and chemicalsto the
atmosphere are addressed in Section 3.4.11 and 5.11, Human Health and Safety.

Maximum air quality impacts from operating the Area C borrow pit would amount to 14 percent of
the 24-Hour Standard for PM 14, 26 percent of the 1-Hour Standard for SO, 36 percent for the 8-Hour
Standard for CO, and 0.16 percent of the Annual Standard for NO,. These impacts would be common to
all alternatives.

For the most part, the impacts on air quality are essentially the same for al alternatives. An exception
is Alternative Group B where the impacts for some pollutants are below standard values, but noticeably
higher than for the other alternatives due to the increased excavation required for construction of disposal
trenches.

Table 3.10. Comparison Among the Alternative Groups of Estimated Criteria-Pollutant |mpact
Maximums for Solid Waste Operations in the 200 Areas, Percent of Air Quality

Standards®
Hanford Only and L ower Bound
Waste Volumes Upper Bound Waste Volume
_ 24-Hour | 1-Hour | 8-Hour | Annual | 24-Hour | 1-Hour | 8-Hour | Annual

Alternative PMy | SO, CO NO, | PMy | SO, CcO NO,
Alternative Group A 46 8.1 4.7 0.72 49 9.8 5.9 0.80
Alternative Group B 47 13 8.0 1.0 60 18 11 11
Alternative Group C 40 7.9 4.6 0.77 41 8.0 4.7 0.77
Alternative Group D 41 84 50 0.79 41 84 50 0.85
Alternative Group E 40 9.3 53 0.89 41 9.5 53 0.89
No Action Alternative 38 8.6 4.6 0.85 Not applicable
(@) (24-Hour PMyo = 150 pg/m®, 1-Hour SO, = 1,000 pg/m?®, 8-Hour CO = 10,000 pg/m?, Annual NO, = 100 ug/m°).
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3.4.3 Water Quality

As aresult of wastewater management activities during past Hanford Site operations, groundwater
beneath the 200 Areas has been contaminated with radionuclides and non-radioactive chemicals. The
contaminants emanating from the 200 Areas are moving toward the Columbia River. None of these
contaminants is thought to have originated from existing LLBGs or other waste management facilities
being considered in the HSW EIS. Uncertainties regarding levels of chemicals previously disposed of in
LLBGs are discussed in Section 3.5.

One benchmark measure of water quality for purposes of comparison among the alternative groupsis
taken as the percentage of maximum contaminant levels (MCLS)® in groundwater. The percentage of
MCLsis calculated for hypothetical wells intercepting maximum combined concentrations of radionu- |
clidesin predicted plumes along several lines of analysis (LOA) downgradient from the HSW disposal
facilities. These lines of analysis were positioned at a distance to capture contributions from all HSW
disposal facilities within the 200 West Area, the 200 East Area, and at the ERDF. The 200 East Area
results include possible contributions from upgradient sources at the 200 West Areaand ERDF. The
specific lines of analysis considered in this assessment are as follows:

¢ aline of analysis 1 km downgradient from waste disposed of in the 200 West Area LLBGs or the
ILAW waste disposal facility near CWC (referred to as the 200 West LOA in Section 5.3 and in
Volumell, Appendix G).

¢ aline of analysis about 1 km downgradient to the northwest from the 200 East LLBGs (referred to as
the 200 East NW LOA in Section 5.3 and in Volume Il, Appendix G). This LOA was used to
evaluate concentrations in groundwater migrating northwest of the 200 East Area.

¢ alineof analysis about 1 km downgradient to the southeast from a new disposal facility near the
PUREX Plant (referred to as the 200 East SE LOA in Section 5.3 and in Volume |1, Appendix G).
This LOA was used to evaluate concentrations in groundwater migrating southwest of the 200 East
Area

¢ alineof analysis about 1 km downgradient from the ERDF location (referred to asthe ERDF LOA in
Section 5.3 and in Volume I, Appendix G).

¢ aline of analysis along the Columbia River (referred to as the Columbia River LOA in Section 5.3
and in Volume I, Appendix G).

The highest percentages of MCL s together with the time of occurrence are given in Table 3.11 for the
period ending about 10,200 A.D. In that time period technetium-99 and iodine-129 are the principal
contaminants of interest. After about 10,200 A.D. uranium begins to dominate as the principal contami-
nant in groundwater. The highest percentages of the MCL for uranium are given in Table 3.12.

(8 Maximum contaminant levels (MCLSs), defined in 40 CFR 141, apply to public drinking water supplies.
Although groundwater downgradient of Hanford Solid Waste disposal sites currently is not a source for public |
drinking water, the MCL s provide a useful benchmark against which to compare estimated contaminant levels.

3.27 Final HSW EIS January 2004



002 Afenuer S|3 MSH feuld

8¢t

Table3.11. Highest Percentage of Maximum Contaminant Levels to the Y ear 12,050 A.D.@

Hanford Only Waste Volume

200 W Well Location

ERDF Well Location

200E NW Well Location

200 E SE Well Location

River Well Location

Alternativel-129Tc-99 T otal|Yr AD|-129|Tc—99|TotaJ|YrAD 1-129|Tc-99| Total | Yr AD|1-129|Tc-99| Total | Yr AD |I-129Tc-99Total|Yr AD
Group A | s6 | 1 | 57 | 2330 52 | 03 | 52 | 2170 | 2 2 4 |12050| 6 | 2 8 | 2320
||Group B 56| 1 | 57 | 2330 52 | 03 | 52 | 2170 Not applicable 6 | 2 8 | 2320
IGroupC | s6 | 1 | 57 |2830| Notapplicable | 52 |03 | 52 [2170] 2 | 2 | 4 [120%0[ 6 | 2 | 8 | 230
||Group D] 56 | 1 | 57 | 2330 52 | 03 | 52 | 2170 | 26 | 14 | 40 | 3500 | 6 | 4 | 10 | 2320
||Group Dy s6 | 1 | 57 | 2330 52 | 03 | 52 | 2170 7 5 | 12 | 3730
lGroupDs| s6 | 1 | 57 | 2330 41| 27 | 68 30| 52 | 03 | 52 | 2170 Not applicable 6 | 3| 9 |230
||Group Ei| 56| 1 | 57 |2330] 5| 7 12112050| 52 | 03 | 52 | 2170 7 | 5 |12 | 3720
||Group Ex| 56| 1 | 57 |2330]| 5 | 7 12112050| 52 | 03 | 52 | 2170 | 28 | 18 | 46 | 3500 | 6 | 3 | 9 | 2320
||Group Es| 56 | 1 | 57 | 2330 | 40 | 27 673860 | 52 | 03 | 52 | 2170 | 2 | 2 4 12050 6 | 3 | 8 | 2320
No Action| 58 | 1 | 59 | 2330 Not applicable 52 | 03 | 52 | 2170 | 2 2 4 |12050| 8 | 02| 8 | 2330
Upper Bound Waste Volume
Alternative 200 W Well Location|ERDF Well Location|200E NW Well L ocation|200 E SE Well L ocation| River Well Location
1-129Tc-99Total|yr AD|-129|Tc—99|TotaJ|YrAD 1-129|Tc-99| Total | Yr AD|1-129|Tc-99| Total | Yr AD|I-129Tc-99 Total|Yr AD|
Group A | s6 | 1 | 57 | 2330 52 | 03 | 52 | 2170 | 2 2 4 |12050| 6 | 2 8 | 2320
||Group B 56| 1 | 57 | 233 52 | 03 | 52 | 2170 Not applicable 7| 2 9 | 3560
IGroupC | s6 | 1 [ 57 | 2330| Notapplicable | 52 [ 03| 52 2170 2 | 2 | 4 [12050] 6 | 4 | 10 [ 2320
||Group Di| 56| 1 | 57 | 2330 52 | 03 | 52 | 2170 | 26 | 15 | 41 | 3500 | 6 | 5 | 11 | 2320
||Group Dz| 56 | 1 | 57 | 2330 52 | 03 | 52 | 2170 7 | 5 | 12 | 3700
lGroupDs| 56 | 1 | 57 | 2330 41| 28 | 69 | 3860] 52 | 03 | 52 | 2170 Not applicable 6 | 4 | 10 | 2320
||Group E;|s6| 1 | 57 |2330| 5 | 7 | 12 |12050| 52 | 03 | 52 | 2170 7 | 5 | 12 | 3690
||Group Ep| 56| 1 | 57 [2330| 5 | 7 | 12 |12050] 52 | 03 | 52 | 2170 | 28 | 19 | 47 [ 3500 | 6 | 3 | 9 | 2320
||Group Esz| 56 | 1 | 57 [ 2330 41| 28 | 69 | 3860| 52 | 03 | 52 | 2170 | 2 | 2 4 ]12050] 6 | 4 | 10 | 2320
No Action| Not applicable

(@ MCL for Tc-99is 900 pCi/L; MCL for 1-129is 1 pCi/L.
(b) Due to rounding, some of the total values do not add exactly.




Table 3.12. Highest Percentage of Maximum Contaminant Levels from 10,200 to 12,050 A.D. — All Due

to Uranium®
Hanford Only Waste Volume Upper Bound Waste Volume
200E | 200 E 200E | 200 E

200W | ERDF | NW SE | River |200W | ERDF | NW SE | River

wel | Wel | wel | wel | Well | well | wdl | Well | well | Well
Alternativg % % % % % % % % % %
Group A | <01 0.2 1 <0.1 <0.1 03 1 <0.1
IGroupB | 3 3 NA | <01 4 3 NA 01
[GroupC | <01 | NA | o2 1 <01 | <01 | NA | o3 1 | <01
||Group D:| <01 0.1 1 <0.1 0.1 0.2 1 <0.1
||Group D,| <01 1 <0.1 0.1 1 <0.1
||Group D;| <01 4 0.1 NA <0.1 0.1 4 02 NA | <01
||Group Ei| <01 4 0.3 <0.1 0.1 4 0.6 <0.1
||Group E;| <01 4 0.1 0.2 <0.1 0.1 4 0.2 0.3 <0.1
||Group Es| <01 <0.1 0.1 1 <0.1 0.1 <0.1 0.2 1 <0.1
||No Action| <0.1 NA 5 1 0.3 Not applicable
||(a) MCL for uranium is 30 micrograms per liter.

Under all the alternative groups (including the No Action Alternative), the highest potential impacts
to groundwater quality were estimated from releases of long-lived technetium-99, iodine-129, and
uranium isotopes. Using the sum-of-fractions method, the total concentrations of technetium-99 and
iodine-129, when combined, would reach a maximum of 69 percent of the benchmark drinking water
standard in the 200 Areas for Alternative Groups Dz and E; at the ERDF 1-kilometer line of analysis for
the Upper Bound waste volume in about the year 3900 A.D. Combined technetium-99 and iodine-129
concentrations would be even further below benchmark standards by the time they reached the Columbia
River line of analysisfor al alternative groups (including the No Action Alternative). For the No Action
Alternative, uranium concentrations reached up to about 5 percent of the benchmark standard at the
200 East Arealine of analysis about 10,000 years after closure. None