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Abstract: The U.S. Department of Energy (DOE) has prepared this Final Environmental Impact
Statement for the Disposal of Greater-Than-Class C (GTCC) Low-Level Radioactive Waste and
GTCC-Like Waste (GTCC EIS) to evaluate the potential environmental impacts associated with
the proposed development, operation, and long-term management of a disposal facility or
facilities for GTCC low-level radioactive waste (LLRW) and DOE GTCC-like waste. GTCC
LLRW has radionuclide concentrations exceeding the limits for Class C LLRW established by
the U.S. Nuclear Regulatory Commission (NRC). These wastes are generated by activities
licensed by the NRC or Agreement States and cannot be disposed of in currently licensed
commercial LLRW disposal facilities. DOE has prepared and is issuing this EIS in accordance
with the National Environmental Policy Act, Section 631 of the Energy Policy Act of 2005
(Public Law 109-58), and Section 3 (b) of the Low-Level Radioactive Waste Policy
Amendments Act of 1985 (Public Law 99-240).

The NRC LLRW classification system does not apply to radioactive wastes generated or owned
by DOE and disposed of in DOE facilities. However, DOE owns or generates LLRW and
non-defense-generated transuranic (TRU) radioactive waste, which have characteristics similar
to those of GTCC LLRW and for which there may be no path for disposal at the present time.
DOE has included these wastes for evaluation in this EIS because similar approaches may be
used to dispose of both types of radioactive waste. For the purposes of this EIS, DOE refers to
this waste as GTCC-like waste. The total volume of GTCC LLRW and GTCC-like waste

1 vertical change bars in the margins of this Final EIS indicate revisions and new information added since the
Draft EIS was issued in February 2011. Editorial changes are not marked.
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addressed in the EIS is about 12,000 m3 (420,000 ft3), and it contains about 160 million curies of
radioactivity. About three-fourths of this volume is GTCC LLRW, with GTCC-like waste
making up the remaining one-fourth of the volume. Much of the GTCC-like waste is TRU waste.
DOE has evaluated the potential environmental impacts associated with the range of reasonable
alternatives for disposal of GTCC LLRW and GTCC-like waste in this GTCC EIS.

Alternatives Considered: DOE evaluated five alternatives in this GTCC EIS, including a No
Action Alternative. One of the four action alternatives is disposal of GTCC LLRW and GTCC-
like waste in a geologic repository at the Waste Isolation Pilot Plant (WIPP). The other three
action alternatives involve the use of land disposal methods at six federally owned sites and at
generic commercial sites. The land disposal alternatives consider the use of intermediate-depth
borehole, enhanced near-surface trench, and above-grade vault facilities. The land disposal
alternatives cover a spectrum of concepts that could be implemented to dispose of these wastes
in order to enable an appropriate site and disposal technology to be selected. Each alternative is
evaluated with regard to the transportation and disposal of the entire inventory, but the
evaluation of human health and transportation impacts is done on a waste-type basis, so
decisions can be made on this basis in the future, as appropriate.

Preferred Alternative: The preferred alternative for the disposal of GTCC and GTCC-like waste
is the WIPP geologic repository (Alternative 2) and/or land disposal at generic commercial
facilities (Alternatives 3-5). These land disposal conceptual designs could be altered or
enhanced, as necessary, to provide the optimal application at a given location. The preferred
alternative does not include land disposal at DOE sites. In addition, there is presently no
preference among the three land disposal technologies at the generic commercial sites. The
analysis in this Final GTCC EIS has provided the Department with the integrated insight needed
to identify a preferred alternative with the potential to enable the disposal of the entire waste
inventory analyzed in this EIS. Due to the uncertainty regarding the need for legislative changes
and/or licensing or permitting changes, further analysis will be needed before a Record of
Decision is announced. The Department has determined the preferred alternative would satisfy
the needs of the Department for the disposal of GTCC and GTCC-like waste. Prior to making a
final decision on which disposal alternative to implement, DOE will submit a Report to Congress
to fulfill the requirement of Section 631(b)(1)(B)(i) of the Energy Policy Act of 2005 and await
action by Congress. Section 631(b)(1)(B)(i) requires that the report include all alternatives under
consideration and all the information required in the comprehensive report to ensure safe
disposal of GTCC LLRW that was submitted by the Secretary to Congress in February 1987.
DOE will not issue a Record of Decision until its required Report to Congress has been provided
and appropriate action has been taken by Congress in accordance with the Energy Policy Act

of 2005.

Public Comments: DOE issued an Advance Notice of Intent (ANOI) in the Federal Register on
May 11, 2005, inviting the public to provide preliminary comments on the potential scope of the
EIS. DOE then issued a Notice of Intent (NOI) to prepare this EIS on July 23, 2007; a printing
correction was issued on July 31, 2007. The NOI provided responses to the major issues
identified by commenters on the ANOI, identified the preliminary scope of the EIS, and
announced nine public scoping meetings and a formal scoping comment period lasting from
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July 23 through September 21, 2007. DOE used all input received during the scoping process to

prepare the Draft GTCC EIS.

A 120-day public comment period on the Draft GTCC EIS began with the publication of the
EPA Notice of Availability in the Federal Register on February 25, 2011 and closed on June 27,
2011. DOE conducted public hearings at nine locations during April and May of 2011. All
comments received on the Draft GTCC EIS were considered in the preparation of this Final

GTCCEIS.

Website:
U.S. mail:

For general
information

on the DOE
NEPA process,
contact:

http://www.gtcceis.anl.gov/

Theresa J. Kliczewski, EIS Document Manager
Office of Environmental Management

U.S. Department of Energy

1000 Independence Avenue, SW

Washington, DC 20585
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ACRONYMS AND ABBREVIATIONS

ACHP
AEA
AEC
AIP
AIRFA
ALARA
AMC
AMWTP
ANOI
AQRV
ARP
ATR

bgs
BLM
BLS
BNSF
BRC
BSL
BWR

CAA
CAAA
CAP88-PC
CCDF
CEDE
CEQ
CERCLA
CFA

CFR
CGTO
CH
CRMD
CTUIR
CWA

cX

DCF
DCG
DOE
DOE-EM

Advisory Council on Historic Preservation
Atomic Energy Act of 1954

U.S. Atomic Energy Commission
Agreement in Principle

American Indian Religious Freedom Act of 1978
as low as reasonably achievable

activated metal canister

Advanced Mixed Waste Treatment Project
Advanced Notice of Intent
air-quality-related value

Actinide Removal Process

Advanced Test Reactor (INL)

below ground surface

Bureau of Land Management
Bureau of Labor Statistics
Burlington Northern Santa Fe

Blue Ribbon Commission on America’s Nuclear Future

Biosafety Level
boiling water reactor

Clean Air Act
Clean Air Act Amendments

Clean Air Act Assessment Package 1988-Personal Computer (code)

complementary cumulative distribution function
committed effective dose equivalent
Council on Environmental Quality

Comprehensive Environmental Response, Compensation, and Liability Act

Central Facilities Area (INL)

Code of Federal Regulations

Consolidated Group of Tribes and Organizations
contact-handled

Cultural Resource Management Office

Confederated Tribes of the Umatilla Indian Reservation

Clean Water Act
Categorical Exclusion

dose conversion factor

derived concentration guide

U.S. Department of Energy

DOE-Office of Environmental Management
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DOE-ID
DOE-NV
DOE-RL
DOl
DOT
DRZ
DTRA
DWPF

EAC
EDE
EDNA
EIS
EPA
ERDF
ESA
ESRP

FFTF
FGR
FONSI
FR
FTE
FY

GAO
GMS/OSRP
GSA

GTCC

HAP
HC
HEPA
HEU

HF
HFIR
HMS
HOSS
h-SAMC
HSW EIS

ICRP
IDA
IDAPA
IDEQ

DOE-Idaho Operations Office
DOE-Nevada Operations Office
DOE-Richland Operations Office
U.S. Department of the Interior
U.S. Department of Transportation
disturbed rock zone

Defense Threat Reduction Agency
Defense Waste Processing Facility

Early Action Area

effective dose equivalent

Environmental Designation for Noise Abatement
environmental impact statement

U.S. Environmental Protection Agency
Environmental Restoration Dispersal Facility
Endangered Species Act of 1973

Eastern Snake River Plain (INL)

Fast Flux Test Facility (Hanford)
Federal Guidance Report
Finding of No Significant Impact
Federal Register

full-time equivalent

fiscal year

U.S. Government Accountability (formerly General Accounting) Office
Office of Global Material Security/Off-Site Source Recovery Project
General Separations Area (SRS)

greater-than-Class C

hazardous air pollutant

Hazard Category

high-efficiency particulate air

highly enriched uranium

hydrogen fluoride

High Flux Isotope Reactor (ORNL)
Hanford Meteorology Station
hardened on-site storage
half-shielded activated metal canister
Final Hanford Site Solid (Radioactive and Hazardous) Waste Program
Environmental Impact Statement

International Commission on Radiological Protection
intentional destructive act

Idaho Administrative Procedures Act

Idaho Department of Environmental Quality

lviii January 2016




O©oo~NOoO Ol WwN -

Final GTCC EIS

IDF
INL
INTEC
ISFSI

LANL

LCF

Ldn

Leq

LEU
LLRW
LLRWPAA
LMP

LWA

LWB

MCL
MCU
MDA
MOA
MOU
MOX
MPSSZ
MSL

NAAQS
NAGPRA
NASA
NCRP
NDA
NEPA
NERP
NESHAP
NHPA
NI PEIS
NLVF
NMAC
NMED
NMFES
NNHP
NNSA
NNSA/NSO
NNSS
NOAA
NOI
NPDES

Integrated Disposal Facility

Idaho National Laboratory

Idaho Nuclear Technology and Engineering Center (INL)
independent spent fuel storage installation

Los Alamos National Laboratory

latent cancer fatality

day-night sound level

equivalent-continuous sound level

low-enriched uranium

low-level radioactive waste

Low-Level Radioactive Waste Policy Amendments Act of 1985
Land Management Plan (WIPP)

Land Withdrawal Act (WIPP)

Land Withdrawal Boundary (WIPP)

maximum contaminant level

modular caustic side solvent extraction unit
material disposal area (LANL)
Memorandum of Agreement

Memorandum of Understanding

mixed oxides

Middleton Place-Summerville Seismic Zone
mean sea level

National Ambient Air Quality Standard(s)

Native American Graves Protection and Repatriation Act of 1990
National Aeronautics and Space Administration

National Council on Radiation Protection and Measurements
NRC-licensed disposal area (West Valley Site)

National Environmental Policy Act of 1969

National Environmental Research Park

National Emission Standard for Hazardous Air Pollutants
National Historic Preservation Act

Nuclear Isotope PEIS

North Las Vegas Facility

New Mexico Administrative Code

New Mexico Environment Department

National Marine Fisheries Services

Nevada Natural Heritage Program

National Nuclear Security Administration (DOE)
NNSA/Nevada Site Office

Nevada National Security Site (formerly Nevada Test Site or NTS)
National Oceanic and Atmospheric Administration

Notice of Intent

National Pollutant Discharge Elimination System
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NPS National Park Service

NRC U.S. Nuclear Regulatory Commission

NRHP National Register of Historic Places

NTS SA Nevada Test Site Supplemental Analysis

NTTR Nevada Test and Training Range

ORNL Oak Ridge National Laboratory

ORR Oak Ridge Reservation

PA programmatic agreement

PCB polychlorinated biphenyl

PCS primary constituent standard

PEIS programmatic environmental impact statement

P.L. Public Law

PM particulate matter

PMj 5 particulate matter with an aerodynamic diameter of 2.5 um or less
PM1o particulate matter with an aerodynamic diameter of 10 um or less
PPV Peak Particle Velocity

PSD Prevention of Significant Deterioration

PSHA Probabilistic Seismic Hazards Assessment

PWR pressurized water reactor

R&D research and development

RCRA Resource Conservation and Recovery Act

RDD radiological dispersal device

RH remote-handled

RH LLW EA Remote-Handled Low-Level Waste Environmental Assessment (INL)
RLWTF-UP Radioactive Liquid Waste Treatment Facility-Upgrade (LANL)
ROD Record of Decision

ROI region of influence

ROW right-of-way

RPS Radioisotopic Power Systems

RSL Remote Sensing Laboratory

RWMC Radioactive Waste Management Complex (INL)

RWMS Radioactive Waste Management Site (NNSS)

SA Supplemental Analysis

SAAQS State Ambient Air Quality Standards

SALDS State-Approved Land Disposal Site

SCDHEC South Carolina Department of Health and Environmental Control
SCE&G South Carolina Electric Gas

SDA state-licensed disposal area (West Valley Site)

SDWA Safe Drinking Water Act

SHPO State Historic Preservation Office(r)

SNF spent nuclear fuel

SR State Route
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SRS Savannah River Site

SWB standard waste box

SWEIS Site-Wide Environmental Impact Statement

TA Technical Area (LANL)

TC&WM EIS Tank Closure and Waste Management EIS (Hanford)

TEDE

TEDF

TEF

TLD

TRU
TRUPACT-II
TSCA

TSP

TTR

TVA

us
USACE
usC
USFS
USFWS
USGS

VOC

WAC
WHB
WIPP
WSRC
WTP
WVDP

total effective dose equivalent
Treated Effluent Disposal Facility
Tritium Extraction Facility
thermoluminescent dosimeter
transuranic

Transuranic Package Transporter-11
Toxic Substances Control Act

total suspended particulates
Tonapah Test Range

Tennessee Valley Authority

United States

U.S. Army Corps of Engineers
United States Code

U.S. Forest Service

U.S. Fish and Wildlife Service
U.S. Geological Survey

volatile organic compound

waste acceptance criteria or Washington Administrative Code

Waste Handling Building (WIPP)

Waste Isolation Pilot Plant
Westinghouse Savannah River Company
Waste Treatment Plant (Hanford)

West Valley Demonstration Project
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UNITS OF MEASURE

ac acre(s)
ac-ft  acre-foot (feet)

°C degree(s) Celsius

cfs cubic foot (feet) per second
Ci curie(s)
cm centimeter(s)

cms cubic meter(s) per second

d day(s)
dB decibel(s)

dBA  A-weighted decibel(s)

°F degree(s) Fahrenheit

ft foot (feet)

ft2 square foot (feet)

ft3 cubic foot (feet)

g gram(s) or acceleration
of gravity (9.8 m/s/s)

gal gallon(s)

gpd gallon(s) per day
gpm gallon(s) per minute

h hour(s)

ha hectare(s)
hp horsepower
in. inch(es)

kg kilogram(s)
km kilometer(s)

km? square kilometer(s)
kph kilometer(s) per hour

KV kilovolt(s)

L liter(s)

Ib pound(s)

m meter(s)

m2 square meter(s)

MCi
mg
mi
mi2
min
mL
mm
mph

mrem
msSv
MW
MWh

nCi
0z
pCi

ppb
ppm

rad
rem

cubic meter(s)
megacurie(s)
milligram(s)
mile(s)

square mile(s)
minute(s)
milliliter(s)
millimeter(s)
mile(s) per hour
milliroentgen(s)

millirem
millisievert(s)
megawatt(s)

megawatt-hour(s)
nanocurie(s)

ounce(s)

picocurie(s)

part(s) per billion

part(s) per million
roentgen(s)

radiation absorbed dose
roentgen equivalent man

second(s)

metric ton(s)

vibration velocity decibel(s)

yard(s)

square yard(s)
cubic yard(s)
year(s)

microgram(s)
micrometer(s)
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Conversion Table

CONVERSION TABLE?2

Multiply By To Obtain
English/Metric Equivalents
acres (ac) 0.4047 hectares (ha)
cubic feet (ft3) 0.02832 cubic meters (m3)
cubic yards (yd3) 0.7646 cubic meters (m3)
degrees Fahrenheit (°F) —-32 0.5555 degrees Celsius (°C)
feet (ft) 0.3048 meters (M)
gallons (gal) 3.785 liters (L)
gallons (gal) 0.003785 cubic meters (m3)
inches (in.) 2.540 centimeters (cm)
miles (mi) 1.609 kilometers (km)
pounds (Ib) 0.4536 kilograms (kg)
short tons (tons) 907.2 kilograms (kg)
short tons (tons) 0.9072 metric tons (t)
square feet (ft2) 0.09290 square meters (m2)
square yards (yd?2) 0.8361 square meters (m2)
square miles (mi2) 2.590 square kilometers (km2)
__yads(yd) 09144 = meters(m)
Metric/English Equivalents

centimeters (cm) 0.3937 inches (in.)
cubic meters (m3) 35.31 cubic feet (ft3)
cubic meters (m3) 1.308 cubic yards (yd3)
cubic meters (m3) 264.2 gallons (gal)
degrees Celsius (°C) +17.78 1.8 degrees Fahrenheit (°F)
hectares (ha) 2471 acres (ac)
kilograms (kg) 2.205 pounds (Ib)
kilograms (kg) 0.001102 short tons (tons)
kilometers (km) 0.6214 miles (mi)
kilometers per hour (kph) 0.6214 miles per hour (mph)
liters (L) 0.2642 gallons (gal)
meters (M) 3.281 feet (ft)
meters (M) 1.094 yards (yd)
metric tons (t) 1.102 short tons (tons)
square kilometers (km?2) 0.3861 square miles (mi2)
square meters (m2) 10.76 square feet (ft2)
square meters (m?2) 1.196 square yards (yd?)

& Values presented in this GTCC EIS have been converted (as necessary) by using
the above conversion table and rounded to two significant figures.
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Glossary

Accident

Actinide

Activated metal

Activation product

Acute exposure

Administrative control

Affected environment

Air pollutant

GLOSSARY

An unplanned event or sequence of events that results in
undesirable consequences.

Any member of the group of elements with atomic numbers
from 89 (actinium) to 103 (lawrencium), including uranium
and plutonium. All members of this group are radioactive.

Metal that has been irradiated by neutrons, protons, or other
nuclear particles (such as what occurs in a nuclear reactor),
producing radionuclides that can emit significant gamma
radiation.

An element that is formed by absorption of neutrons, protons,
or other nuclear particles and thus may be radioactive.
(See neutron and proton.)

A single, short-term exposure to radiation, a toxic substance,
or other stressors that may result in biological harm.
Pertaining to radiation, the exposure incurred during and
shortly after a large radiological release.

Provisions related to organization and management,
procedures, record-keeping, assessment, and reporting that are
necessary to ensure the safe operation of a facility.

The existing biological, physical, social, and economic
conditions of an area that are subject to direct and/or indirect
changes as a result of a proposed human action.

Generally, an airborne substance that could, in high enough
concentrations, harm living things or cause damage to
materials. From a regulatory perspective, an air pollutant is a
substance for which emissions or atmospheric concentrations
are regulated or for which maximum guideline levels have
been established because of its potential to have harmful
effects on human health and welfare.
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Air quality

ALARA

Alkaline

Alluvium (alluvial)

Alpha activity

Alpha particle

Alpha radiation

The cleanliness of the air as measured by the levels of
pollutants relative to standards or guideline levels established
to protect human health and welfare. Air quality is often
expressed in terms of the pollutant for which concentrations
are the highest percentage of a standard (e.qg., air quality may
be unacceptable if the level of one pollutant is 150% of its
standard, even if levels of other pollutants are well below their
respective standards).

Acronym for as low as reasonably achievable.

Having the properties of a soluble mineral salt capable of
neutralizing acids.

Unconsolidated, poorly sorted detrital sediments deposited by
streams and ranging in size from clay to gravel.

The emission of alpha particles by radioactive materials.

A positively charged particle ejected spontaneously from the
nuclei of some radioactive elements. It is identical to a helium
nucleus and has a mass number of 4 and a charge of +2. It has
low penetrating power and a short range (a few centimeters in
air).

A strongly ionizing, but weakly penetrating, form of radiation
consisting of positively charged alpha particles emitted
spontaneously from the nuclei of certain elements during
radioactive decay. Alpha radiation is the least penetrating of
the four common types of ionizing radiation (alpha, beta,
gamma, and neutron). Even the most energetic alpha particle
generally fails to penetrate the dead layers of cells covering
the skin and can be easily stopped by a sheet of paper. Alpha
radiation is most hazardous when an alpha-emitting source is
inside an organism.
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Alternative

Ambient
Ambient air

Ambient air quality standards

Amphibian

Anadromous

Anion
Aquatic

Agquatic biota

Aquifer

Aquitard

One of two or more actions, processes, or propositions from
which a decision-maker will determine the course to be
followed. The National Environmental Policy Act of 1969
(NEPA), as amended, states that in preparing an
environmental impact statement (EIS), an agency “shall ...
study, develop, and describe appropriate alternatives to
recommended courses of action in any proposal which
involves unresolved conflicts concerning alternative uses of
available resources” (Title 42 of the United States Code,
Section 4322(2)(E)). Council on Environmental Quality
NEPA-implementing regulations indicate that the alternatives
section in an EIS is “the heart of the environmental impact
statement” (40 CFR 1502.14), and the regulations include
procedures for presenting the alternatives, including the no
action alternative, and their estimated impacts.

Surrounding.

The atmosphere surrounding people, plants, and structures.
As prescribed by regulations, the level of pollutants in the air
that may not be exceeded during a specified time in a defined
area. Air quality standards are used to provide a measure of

the health-related and visual characteristics of the air.

Class of cold-blooded, scaleless vertebrates that usually begin
life with gills and then develop lungs.

Fish (such as salmon) that ascend freshwater streams from
saltwater bodies of water to spawn.

A negatively charged ion.
Living or growing in, on, or near water.

The sum total of living organisms within any designated
aquatic area.

A body of rock or sediment that is capable of transmitting
groundwater and yielding usable quantities of water to wells
or springs.

A semipermeable geologic unit that inhibits the flow of water.
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Archaeological sites

Artifact

As low as reasonably
achievable (ALARA)

Atmospheric dispersion

Atomic number

Attainment area

Attenuate

Background radiation

Any location where humans have discarded artifacts or
otherwise altered the terrain during prehistoric or historic
times.

An object produced or shaped by human workmanship that is
of archaeological or historical interest.

An approach to radiation protection designed to manage and
control worker and public exposures (both individual and
collective) and releases of radioactive material to the
environment to as far below applicable limits as social,
technical, economic, practical, and public policy
considerations permit. ALARA is not a dose limit but a
process for minimizing doses to as far below limits as is
practicable.

The distribution of pollutants from their source into the
atmosphere by wind, turbulent air motion attributable to solar
heating of the earth’s surface, or air movement over rough
terrain and variable land and water surfaces.

The number of positively charged protons in the nucleus of an
atom or the number of electrons on an electrically neutral
atom.

An area that the U.S. Environmental Protection Agency has
designated as being in compliance with one or more of the
National Ambient Air Quality Standards (NAAQS) for sulfur
dioxide, nitrogen dioxide, carbon monoxide, ozone, lead, and
particulate matter. An area may be in attainment for some
pollutants but not for others.

In the context of this environmental impact statement, to
reduce, over time, the concentration of a chemical (usually
through adsorption, degradation, dilution, and/or
transformation) or a radionuclide (through radioactive decay).

Radiation from (1) natural sources of radiation including
cosmic rays, (2) naturally occurring radionuclides in the
environment such as radon, (3) radionuclides in the body such
potassium-40, and (4) man-made sources of radiation
including medical procedures and consumer products. The
average annual dose from background radiation to an
individual in the United States is about 620 mrem/yr.

Ixviii January 2016



Final GTCC EIS

Glossary

Backfill

Barrier

Basalt

Baseline

Basin

Becquerel

Bedrock

BEIR VII

Beryllium

Excavated earth or other material transferred into an open
trench, cavity, or other opening in the earth.

Any material or structure that prevents or substantially delays
movement of constituents toward the accessible environment,
especially an engineered structure used to isolate
contaminants from the environment in accordance with
appropriate regulations.

The most common volcanic rock, dark gray to black in color,
high in iron and magnesium, low in silica, and typically found
in lava flows.

The existing environmental conditions against which the
impacts of the proposed actions and their alternatives can be
compared.

Geologically, a circular or elliptical downwarp or depression
in the earth’s surface that collects sediment. Younger
sedimentary beds occur in the center of basins.
Topographically, a depression into which water from the
surrounding area drains.

A unit of radioactivity equal to one disintegration per second.
Thirty-seven billion becquerels equal 1 curie.

The solid rock that lies beneath soil and other loose surface
materials.

The seventh in a series of committee reports from the National
Research Council on the biological effects of ionizing
radiation, published in 2006. BEIR VII updates BEIR V,
using epidemiologic and experimental research information
accumulated since the BEIR V report to develop the best
possible risk estimate for exposure experienced by radiation
workers and members of the general public.

An extremely lightweight element with the atomic number 4.
It is metallic and is used in nuclear reactors as a neutron
reflector.
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Best management practices
(BMPs)

Beta emitter

Beta particle

Beta radiation

Biodiversity
Biota (biotic)

Block

Borehole

Borrow

Borrow area (pit, site)

Structural, nonstructural, and managerial techniques, other
than effluent limitations, to prevent or reduce pollution of the
environment. They are the most effective and practical means
to control pollutants that are compatible with the productive
use of the resource to which they are applied. BMPs can
include schedules of activities; prohibitions of practices;
maintenance procedures; treatment requirements; operating
procedures; and practices to control plant site runoff, spillage
or leaks, sludge or waste disposal, or drainage from raw
material storage.

A radioactive substance that decays by releasing a beta
particle.

A particle emitted in the radioactive decay of many
radionuclides. A beta particle can be either positive (positron)
or negative (negatron), and a negatron is identical to an
electron. It has a short range in air and a limited ability to
penetrate other materials; it can be stopped by clothing or a
thin sheet of metal.

lonizing radiation consisting of fast-moving, positively or
negatively charged elementary particles emitted from atomic
nuclei during radioactive decay. Beta radiation is more
penetrating but less ionizing than is alpha radiation. Beta
particles can be stopped by clothing or a thin sheet of metal.

The diversity of life forms and their levels of organization.
The plant and animal life of a region.

U.S. Census Bureau term for small areas bounded on all sides
by visible features or political boundaries; used in tabulation
of census data.

As used in this environmental impact statement, a deep and
relatively narrow hole drilled into the surface of the earth that
can be used for the disposal of radioactive waste.

Excavated material that has been taken from one area to be
used as raw material or fill at another location.

An area designated as the excavation site for geologic
resources, such as rock/basalt, sand, gravel, or soil, that are to
be used elsewhere for fill.
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BWR

Byproduct material

Cancer

Candidate species

Acronym for boiling water reactor, one of two reactor types
used in commercial nuclear power plants in the United States.
The other reactor type is a pressurized water reactor (PWR).

(1) any radioactive material (except special nuclear material)
yielded in or made radioactive by exposure to the radiation
incident to the process of producing or utilizing special
nuclear material; (2) the tailings or wastes produced by the
extraction or concentration of uranium or thorium from any
ore processed primarily for its source material content; (3)(A)
any discrete source of radium—-226 that is produced, extracted,
or converted after extraction, before, on, or after August 8,
2005, for use for a commercial, medical, or research activity;
or (B) any material that—(i) has been made radioactive by use
of a particle accelerator; and (ii) is produced, extracted, or
converted after extraction, before, on, or after the date of
enactment of this paragraph for use for a commercial,
medical, or research activity; and (4) any discrete source of
naturally occurring radioactive material, other than source
material, that — (A) the Commission, in consultation with the
Administrator of the Environmental Protection Agency, the
Secretary of Energy, the Secretary of Homeland Security, and
the head of any other appropriate Federal agency, determines
would pose a threat similar to the threat posed by a discrete
source of radium—-226 to the public health and safety or the
common defense and security; and (B) before, on, or after
August 8, 2005 is extracted or converted after extraction for
use in a commercial, medical, or research activity.

The name given to a group of diseases characterized by
uncontrolled cellular growth in which the cells have invasive
characteristics that enable the disease to transfer from one
organ to another.

Plant or animal native to the United States for which the

U.S. Fish and Wildlife Service or the National Marine
Fisheries Service has sufficient information on its biological
vulnerability and threats to justify proposing to add it to the
threatened and endangered species list, but for which the
Service cannot do so immediately because other species have
a higher priority for listing. The Services determine the
relative listing priority of candidate taxa in accordance with
general listing priority guidelines published in the Federal
Register. (See endangered species and threatened species.)
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Canister

Canyon

Cap

Capable fault

Carbonate

Carbon dioxide

Carbon monoxide

Carcinogen

Cask

Cation

Characteristic waste

A general term for a metal container, usually cylindrical, used
in the handling, storage, transportation, or disposal of waste.

A large, heavily shielded, concrete building containing a
remotely operated plutonium or uranium processing facility.

A cap used to cover a radioactive burial ground with soil,
rock, vegetation, or other materials as part of the facility
closure process. The cap is designed to reduce the migration
of radioactive and hazardous materials in the waste caused by
the infiltration of water or the intrusion of humans, plants, or
animals from the surface.

In general, a geologic fault along which it is mechanically
feasible for sudden slip (i.e., earth motion) to occur.

A salt or ester of carbonic acid.

A colorless, odorless gas that is a normal component of
ambient air and a product of fossil fuel combustion, animal
expiration, or the decay or combustion of animal or vegetable
matter.

A colorless, odorless, poisonous gas produced by incomplete
fossil fuel combustion.

A substance or agent that produces or incites cancerous
growth.

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

A positively charged ion.

Solid waste that is classified as hazardous waste because it
exhibits any of the following properties or characteristics:
ignitability, corrosivity, reactivity, or toxicity, as described in
40 CFR 261.20 through 261.24.
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Glossary

Chronic exposure

Class | area

Class Il area

Clastic

Clay

Clean Air Act

Clean Water Act of 1972, 1987

The continuous or intermittent exposure of an organism to a
stressor (e.g., a toxic substance or ionizing radiation) over an
extended period of time or a significant fraction (often 10% or
more) of the life span of the organism. Generally, chronic
exposure is considered to produce effects that can be observed
only some time after the initial exposure. Examples of these
effects include impaired reproduction or growth, genetic
effects, cancer, precancerous lesions, benign tumors, cataracts,
skin changes, and congenital defects.

A specifically designated area where the degradation of air
quality is stringently restricted; examples include many
national parks and wilderness areas.

Areas that are generally cleaner than air quality standards
require and in which moderate increases in new pollution are
allowed after a regulatory-mandated impacts review. Most of
the country that is not designated as Class | is designated as
Class Il.

Rock or sediment made up of primarily broken fragments of
preexisting rocks or minerals.

A family of finely crystalline sheet silicate minerals that
commonly form as a product of rock weathering; also, any
particle that is about 0.002 millimeter (0.00008 inch) or
smaller in diameter.

An act that mandates and provides for the enforcement of
regulations to control air pollution from various sources.

An act that regulates the discharge of pollutants from a point
source into navigable waters of the United States in
compliance with a National Pollutant Discharge Elimination
System permit and that regulates discharges to or the dredging
of wetlands.
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Glossary

Closure

Code of Federal Regulations
(CFR)

Collective dose

Committed effective dose
equivalent (CEDE)

Community

Comprehensive Environmental
Response, Compensation, and
Liability Act of 1980
(CERCLA)

The deactivation and stabilization of a waste treatment,
storage, or disposal unit (such as a waste treatment tank, waste
storage building, or landfill) or hazardous materials storage
unit (such as an underground storage tank). For storage units,
closure typically includes removal of all residues,
contaminated system components, and contaminated soil. For
disposal units (i.e., where waste is left in place), closure
typically includes site stabilization and emplacement of caps
or other barriers. Specific requirements for the closure process
are found in the regulations applicable to many types of waste
management units and hazardous material storage facilities.

Publication in which all federal regulations that are in effect
are published in codified form.

The sum of the individual doses received in a given period of
time by a specified population as a result of exposure to a
specified source of radiation. It is expressed in units of
person-rem.

The dose value obtained by (1) multiplying the committed
dose equivalents for the organs or tissues that are irradiated
and the weighting factors applicable to those organs or tissues
and (2) summing all the resulting products. It is expressed in
units of rem.

As used for analyzing environmental justice concerns, a group
of people or a site within a spatial scope that is exposed to
risks that could threaten health, ecology, or land values or that
is exposed to an activity or industry that could stimulate
unwanted noise, smell, industrial traffic, particulate matter, or
other nonaesthetic impacts.

A federal law (also known as Superfund), enacted in 1980 and
reauthorized in 1986 that provides the legal authority for
emergency response and cleanup of hazardous substances
released into the environment and for the cleanup of inactive
waste sites.
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Glossary

Conformity

Contact-handled waste

Container

Contamination

Cooperating agency

Criteria pollutant

Defined in the Clean Air Act as the action’s compliance with
an implementation plan’s purpose of eliminating or reducing
the severity and number of violations of the National Ambient
Air Quality Standards and achieving expeditious attainment of
such standards. Such activities will not cause or contribute to
any new violation of any standard in any area; increase the
frequency or severity of any existing violation of any standard
in any area; or delay timely attainment of any standard, any
required interim emission reduction, or other milestones in
any area.

As used in this EIS, contact-handled (CH) waste refers to
GTCC LLRW and GTCC-like waste that has a dose rate of
less than 200 mrem per hour on the surface of the package.

With regard to radioactive waste, the outside envelope in the
waste package that provides the primary containment function
of the waste package.

Deposition of undesirable material in air, soils, water, or
ecological resources or on the surfaces of structures, areas,
objects, or personnel.

According to 40 CFR 1508.5, “Any federal agency (other than
a lead agency) that has jurisdiction by law or special expertise
with respect to any environmental impact involved in a
proposal (or a reasonable alternative) for legislation or other
major federal action significantly affecting the quality of the
human environment.”

An air pollutant that is regulated by National Ambient Air
Quiality Standards (NAAQS). The U.S. Environmental
Protection Agency must describe the characteristics and
potential health and welfare effects that form the basis for
setting or revising the standard for each regulated pollutant.
Criteria pollutants include sulfur dioxide, nitrogen dioxide,
carbon monoxide, ozone, lead, and two size classes of
particulate matter: equal to or less than 10 micrometers
(0.0004 inch) in diameter, and equal to or less than

2.5 micrometers (0.0001 inch) in diameter. New pollutants
may be added to or removed from the list of criteria pollutants
as more information becomes available. (See National
Ambient Air Quality Standards.) Note: Sometimes pollutants
regulated by state laws are also called criteria pollutants.
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Critical habitat

Critical organ

Criticality

Cultural resources

Cumulative impacts

Curie (Ci)

Habitat essential to the conservation of an endangered or
threatened species that has been designated as critical by the
U.S. Fish and Wildlife Service or the National Marine
Fisheries Service by following the procedures outlined in the
Endangered Species Act and its implementing regulations
(50 CFR Part 424). (See endangered species and threatened
species.) The lists of critical habitats can be found in

50 CFR 17.95 for fish and wildlife, 50 CFR 17.96 for plants,
and 50 CFR Part 226 for marine species.

The body organ receiving a radionuclide or radiation dose that
would result in the greatest overall damage to the body.
Specifically, that organ in which the dose equivalent would be
most significant due to a combination of the organ’s
radiological sensitivity and the dose distribution throughout
the body.

The condition in which a system is capable of sustaining a
nuclear chain reaction. A chain reaction occurs when a
neutron induces a nucleus to fission and the fissioning nucleus
releases one or more neutrons that induce other nuclei to
fission.

Archaeological sites, historical sites, architectural features,
traditional use areas, and American Indian sacred sites.
(See archaeological sites and historic resources.)

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

A unit of radioactivity equal to 37 billion disintegrations per
second (i.e., 37 billion becquerels); also, a quantity of any
radionuclide or mixture of radionuclides having 1 curie of
radioactivity.
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Deactivation

Decay, radioactive

Decibel

Decommissioning

Decontamination

Placing a facility in a stable and known condition (including
removing hazardous and radioactive materials) to ensure
adequate protection of workers, public health and safety, and
the environment, which thereby limits the long-term cost of
surveillance and maintenance. Actions include the removing
fuel, draining and/or de-energizing nonessential systems, and
removing stored radioactive and hazardous materials.
Deactivation does not include all the decontamination
necessary for the dismantlement and demolition phase of
decommissioning (e.g., removing contamination remaining in
fixed structures and equipment after deactivation).

The decrease in the amount of any radioactive material with
the passage of time due to spontaneous nuclear disintegration
at a characteristic rate specified by the radionuclide’s half-life.

A unit for expressing the relative intensity of sounds on a
logarithmic scale, from zero for the average least perceptible
sound to about 130 for the average level at which sound
causes pain to humans. For traffic and industrial noise
measurements, the A-weighted decibel (dBA), a frequency-
weighted noise unit, is widely used. The A-weighted decibel
scale corresponds approximately to the frequency response of
the human ear and thus correlates well with loudness.

The process of closing and securing a nuclear facility or
nuclear material storage facility to provide adequate
protection from radiation exposure and to isolate radioactive
contamination from the human environment. It takes place
after deactivation and includes surveillance, maintenance,
decontamination, and/or dismantlement. These actions are
taken at the end of the facility’s life to retire it from service
with adequate regard for the health and safety of workers and
the public and protection of the environment.

The removal or reduction of residual chemical, biological, or
radiological contaminants and hazardous materials by
mechanical, chemical, or other techniques to achieve a stated
objective or end condition.
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Defense-generated TRU waste

Deposition

Derived concentration guide

Dermal

Design basis

Dip

Radioactive waste that is generated by atomic energy defense
activities. Atomic energy defense activity, as defined by the
Nuclear Waste Policy Act of 1982, as amended, means any
activity of the Secretary of Energy performed in whole or in
part in carrying out any of the following functions: naval
reactor development; weapons activities, including defense
inertial confinement fusion; verification and control
technology; defense nuclear materials production; defense
nuclear waste and material by-product management; defense
nuclear material security and safeguards and security
investigations; and defense research and development.

In geology, the laying down of potential rock-forming
materials; sedimentation. In atmospheric transport, the settling
out of atmospheric aerosols and particles on ground and
building surfaces (“dry deposition”) or their removal from the
air to the ground by precipitation (“wet deposition” or
“rainout”).

The concentration of a radionuclide in air or water that would,
under conditions of continuous exposure for 1 year by one
exposure mode (i.e., ingestion of water, submersion in air, or
inhalation), result in an effective dose equivalent of

100 millirem.

Of or pertaining to the skin or other external body covering.

For nuclear facilities, information that identifies the specific
functions to be performed by a structure, system, or
component and the specific values (or ranges of values)
chosen for controlling parameters for reference bounds for
design. These values may be (1) restraints derived from
generally accepted state-of-the-art practices for achieving
functional goals; (2) requirements derived from analysis
(based on calculations and/or experiments) of the effects of a
postulated accident for which a structure, system, or
component must meet its functional goals; or (3) requirements
derived from federal safety objectives, principles, goals, or
requirements.

A measure of the angle between the flat horizon and the slope
of a sedimentary layer, fault plane, metamorphic foliation, or
other geologic structure.
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Direct jobs

Discharge

Disintegration

Disposal

DOE Order

Dose (radiological)

Dose commitment

Dose equivalent

Dose rate

Drinking water standards

The number of workers required at a site to implement an
alternative.

In surface water hydrology, the amount of water issuing from
a spring or in a stream that passes a specific point in a given
period of time.

Any transformation of a nucleus, whether spontaneous or
induced by irradiation, in which the nucleus emits one or more
particles or photons.

As generally used in this EIS, the emplacement of waste with
no intent to retrieve.

Contains requirements internal to the U.S. Department of
Energy and its contractors that establish policy and
procedures, including those to follow in order to comply with
applicable laws.

A generic term meaning absorbed dose, dose equivalent,
effective dose equivalent, committed dose equivalent,
committed effective dose equivalent, or committed equivalent
dose, as defined elsewhere in this glossary.

The total dose equivalent that a body, organ, or tissue would
receive during a specified period of time (e.g., 50 years) as a
result of intake (as by ingestion or inhalation) of one or more
radionuclides from a defined release.

A measure of radiological dose that correlates with biological
effect on a common scale for all types of ionizing radiation.
Defined as a quantity equal to the absorbed dose in tissue
multiplied by a quality factor (the biological effectiveness of a
given type of radiation) and all other necessary modifying
factors at the location of interest.

The radiation dose delivered per unit of time (e.g., rem per
year). (See dose, ionizing radiation, and roentgen equivalent
man [rem].)

The maximum permissible levels of constituents or
characteristics in a drinking water supply as specified by the
Safe Drinking Water Act (Title 42 of the United States Code,
Section 300(f) et seq.).
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Ecology

Ecosystem

Effective dose equivalent

Effluent

Electron

Emission

Emission standard

Endangered species

A branch of science dealing with the interrelationships of
living organisms with one another and with their nonliving
environment.

A community of organisms and their physical environment
interacting as an ecological unit.

The dose value obtained by multiplying the dose equivalents
received by specified tissues or organs of the body by the
appropriate weighting factors applicable to the tissues or
organs irradiated, and then summing all of the resulting
products. It includes the dose from radiation sources internal
and external to the body. The effective dose equivalent is
expressed in units of rem or mrem.

A waste stream flowing into the atmosphere, surface water,
groundwater, or soil. Most frequently, it applies to wastes
discharged to surface waters.

An elementary particle with a mass of 9.107 x 10-28 grams
(or 1/1,837 of a proton) and a negative charge. Electrons
surround the positively charged nucleus and determine the
chemical properties of the atom.

A material discharged into the atmosphere from a source
operation or activity.

A requirement established by the applicable state or the

U.S. Environmental Protection Agency that limits the
quantity, rate, or concentration of air pollutant emissions on a
continuous basis, including any requirement related to

(1) the operation or maintenance of a source to ensure a
continuous emission reduction and (2) any design, equipment,
work practice, or operational standard.

Plant or animal that is in danger of extinction through all or a
significant portion of its range and that has been listed as
endangered by the U.S. Fish and Wildlife Service or the
National Marine Fisheries Service following the procedures
outlined in the Endangered Species Act and its implementing
regulations (50 CFR Part 424). The lists of endangered
species can be found in 50 CFR 17.11 for wildlife, 50 CFR
17.12 for plants, and 50 CFR 222.23(a) for marine organisms.
Note: Some states also list species as endangered. Thus, in
certain cases, a state definition would also be appropriate.
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Enhanced near-surface
disposal

Environmental impact
statement (EIS)

Environmental justice

Epicenter

Ephemeral stream

As used in this environmental impact statement, near-surface
disposal methods that include additional measures beyond
those typically used to dispose of low-level radioactive waste.
A near-surface land disposal facility is where radioactive
waste is disposed of in or within the upper 30 meters of the

earth’s surface.

The detailed written statement that is required by
Section 102(2)(C) of the National Environmental

Policy Act

(NEPA) for a proposed major federal action significantly

affecting the quality of the human environment.

A U.S. Department of Energy EIS is prepared in accordance
with applicable requirements of the Council on Environmental

Quality NEPA regulations in 40 CFR Parts 1500—
the DOE NEPA regulations in 10 CFR Part 1021.

1508 and
The

statement includes, among other information, discussions of
(1) the environmental impacts of the proposed action and all
reasonable alternatives, (2) adverse environmental effects that
cannot be avoided should the proposal be implemented,

(3) the relationship between short-term uses of the human
environment and enhancement of long-term productivity, and
(4) any irreversible and irretrievable commitments of

resources.

The fair treatment and meaningful involvement of all people
regardless of race, color, national origin, or income with
respect to the development, implementation, and enforcement
of environmental laws, regulations, and policies. Fair
treatment means that no group of people, including racial,

ethnic, or socioeconomic groups, should bear a

disproportionate share of the negative environmental
consequences resulting from industrial, municipal, and
commercial operations or the execution of federal, state, local,
and tribal programs and policies. Executive Order 12898
directs federal agencies to make achieving environmental
justice part of their missions by identifying and addressing
disproportionately high and adverse effects from agency
programs, policies, and activities on minority and low-income

populations.

The point on the earth's surface directly above the focus of an

earthquake.

A stream that flows only after a period of heavy precipitation.
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Erosion

Exposure

Exposure pathway

External dose or exposure

Fault

Fill material

Fission

Removal of material by water, wind, or ice.

The condition of being subject to the effects of or acquiring a
dose of a potential stressor such as a hazardous chemical agent
or ionizing radiation. Exposure can be quantified as the
amount of the agent available at various boundaries of the
organism (e.g., skin, lungs, gut) and available for absorption.
In the radiological context, exposure refers to the state of
being irradiated by ionizing radiation or the incidence of
radiation on living or inanimate material. More specifically,
radiation exposure is a dosimetric quantity for ionizing
radiation that is based on the ability of radiation to produce
ionizations in air.

The course a chemical or physical agent takes from the source
to the exposed organism. An exposure pathway describes a
mechanism by which chemicals or physical agents at or
originating from a release site reach an individual or
population. Each exposure pathway includes a source or
release from a source, an exposure route, and an exposure
point. If the exposure point differs from the source, a
transport/exposure medium such as air or water is also
included.

The portion of the dose equivalent received from radiation
sources external to the body.

A fracture or a zone of fractures within a rock formation along
which vertical, horizontal, or transverse slippage has occurred.
A normal fault occurs when the hanging wall has been
depressed in relation to the footwall. A reverse fault occurs
when the hanging wall has been raised in relation to the
footwall.

Soil, rock, gravel, or other matter that is placed at a specified
location to bring the ground surface up to a desired elevation.

A nuclear transformation that is typically characterized by the
splitting of a heavy nucleus into at least two other nuclei, the
emission of one or more neutrons, and the release of a
relatively large amount of energy. Fission of heavy nuclei can
occur spontaneously or be induced by neutron bombardment.
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Fission products

Floodplains

Fluvial

Flux

Formation

Fugitive emissions

Gamma radiation

Nuclei (fission fragments) formed by the fission of heavy
elements, plus the nuclides formed by the fission fragments'
radioactive decay.

The lowlands and relatively flat areas adjoining inland and
coastal waters and the floodprone areas of offshore islands.
Floodplains include, at a minimum, the area that has at least a
1% chance of being inundated by a flood in any given year.
The base floodplain is defined as the area that has a 1% or
more chance of being flooded in any given year. Such a flood
is known as a 100-year flood. The critical action floodplain is
defined as the area that has a 0.2% or more chance of being
flooded in any given year. Such a flood is known as a
500-year flood. Any activity for which even a slight chance of
flooding would be too great (e.g., the storage of highly
volatile, toxic, or water-reactive materials) should not occur in
the critical action floodplain.

Produced by the action of flowing water.

Rate of flow through a unit area; in nuclear reactor operation,
the apparent flow of neutrons in a defined energy range.
(See nuclear reactor.)

In geology, the primary unit of formal stratigraphic mapping
or description. Most formations possess certain distinctive
features.

Defined as (1) emissions that do not pass through a stack,
vent, chimney, or similar opening where they could be
captured by a control device and (2) any air pollutant emitted
to the atmosphere from something other than a stack. Sources
of fugitive emissions include pumps, valves, flanges, seals,
area sources (e.g., ponds, lagoons, landfills, piles of stored
material such as coal), and road construction areas or other
areas where earthwork is occurring.

High-energy, short-wavelength, electromagnetic radiation
emitted from the nucleus of an atom during radioactive decay.
Gamma radiation frequently accompanies alpha and beta
emissions and always accompanies fission. Gamma rays are
very penetrating and are best stopped or shielded by dense
materials, such as lead or depleted uranium.
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GENII

Geologic repository

Geology

Glove box

Greater-than-Class C (GTCC)
low-level radioactive waste
(LLRW)

Groundwater

Grout

A computer code used to predict the radiological impacts on
individuals and populations associated with the release of
radioactive material into the environment during normal
operations and postulated accidents.

As used in this EIS, a system that is intended to be used for or
may be used for the disposal of radioactive waste in excavated
geologic media.

The science that studies the materials, processes,
environments, and history of the earth, including rocks and
their formation and structure.

A large enclosure that separates workers from equipment used
to process hazardous material while allowing the workers to
be in physical contact with the equipment. Glove boxes are
normally constructed of stainless steel, with large acrylic/lead
glass windows. Workers access equipment by using heavy-
duty, lead-impregnated rubber gloves, the cuffs of which are
sealed in portholes in the glove box windows.

Low-level radioactive waste generated by NRC licensees or
Agreement State licensees that exceeds the concentration
limits of radionuclides established for Class C waste in

10 CFR 61.55.

Water below the ground surface in a zone of saturation. A
related definition from 40 CFR 192.01 follows: Subsurface
water is all water that exists in the interstices of soil, rocks,
and sediment below the land surface, including soil moisture,
capillary fringe water, and groundwater. That part of
subsurface water in interstices completely saturated with
water is called groundwater.

A fluid mixture of cement-like materials and liquid waste that
sets up as a solid mass and is used for waste fixation,
immobilization, and stabilization.
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GTCC-like waste As used in this EIS, GTCC-like waste refers to radioactive
waste that is owned or generated by the U.S. Department of
Energy (DOE) and has characteristics similar to those of |
GTCC low-level radioactive waste (LLRW) such that a
common disposal approach may be appropriate. GTCC-like
waste consists of LLRW and non-defense-generated |
transuranic waste that has no identified path for disposal. The
term is not intended to, and does not, create a new DOE
classification of radioactive waste.

Habitat The environment occupied by individuals of a particular
species, population, or community.

Half-life (radiological) The time in which one half of the atoms of a particular
radionuclide decay to another radionuclide. Half-lives for
specific radionuclides vary from millionths of a second to
billions of years.

Hazardous air pollutants Air pollutants not covered by ambient air quality standards but
(HAPs) that may present a threat of adverse human health effects or
adverse environmental effects. Those specifically listed in
40 CFR 61.01 are asbestos, benzene, beryllium, coke oven
emissions, inorganic arsenic, mercury, radionuclides, and
vinyl chloride. More broadly, HAPs are any of the
189 pollutants listed in or pursuant to Section 112(b) of the
Clean Air Act. Very generally, HAPs are any air pollutants
that may realistically be expected to pose a threat to human
health or welfare.

Hazardous waste A category of waste regulated under the Resource
Conservation and Recovery Act (RCRA). To be considered
hazardous, a waste must be a solid waste under RCRA and
must exhibit at least one of four characteristics described in
40 CFR 261.20 through 261.24 (i.e., ignitability, corrosivity,
reactivity, or toxicity) or be specifically listed by the
U.S. Environmental Protection Agency in 40 CFR 261.31
through 261.33. Source materials, special nuclear materials, or
byproduct materials as defined by the Atomic Energy Act are |
not hazardous waste because they are not solid waste under

RCRA.
HEPA (high-efficiency Air filter capable of removing at least 99.97% of particles that
particulate air) filter are 0.3 micrometer (about 0.00001 inch) in diameter. These

filters include a pleated fibrous medium (typically fiberglass)
capable of capturing very small particles.
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Highest-exposed individual

High-level waste or high-level
radioactive waste (HLW)

Historic resources

Hydraulic head

Hydrology

Inadvertent intruder

Infrastructure

A hypothetical individual whose location and habits result in
the highest total radiological or chemical exposure (and thus
dose) from a particular source for all exposure routes

(e.g., inhalation, ingestion, direct exposure).

The highly radioactive material resulting from the
reprocessing of spent nuclear fuel, including liquid waste
produced directly in reprocessing and any solid material
derived from such liquid waste that contains fission products
in sufficient concentrations; and other highly radioactive
material that the U.S. Nuclear Regulatory Commission,
consistent with existing law, determines by rule requires
permanent isolation.

One definition is archaeological sites, architectural structures,
and objects produced after the advent of written history or
dating to the time of the first European-American contact in
an area. (See archaeological sites.) According to the National
Historic Preservation Act of 1966, as amended (Title 16 of the
United States Code, Part 470 et seq.), they are any prehistoric
or historic district, site, building, structure, or object included
in, or eligible for inclusion on, the National Register of
Historic Places, including artifacts, records, and material
remains related to such a property or resource.

A specific measurement of the potential for water to flow,
expressed in units of length relative to a vertical datum. For an
unconfined aquifer (as modeled in this EIS), the hydraulic
head is nearly equivalent to the water table elevation. In this
EIS, hydraulic head is expressed in meters relative to the
North American Vertical Datum of 1988 (NAVD88).

The science dealing with the properties, distribution, and
circulation of natural water systems.

As defined in 10 CFR 61.2, a person who might occupy the
disposal site after closure and engage in normal activities such
as agriculture, the construction of dwellings, or other pursuits
in which the person might be unknowingly exposed to
radiation from the waste.

The basic facilities, services, and utilities needed for the
functioning of an industrial facility. Transportation and
electrical systems are part of the infrastructure.
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Ingestion

Inhalation

Institutional control

Intensity (of an earthquake)

Interbedded (geological)

Intermediate depth

Internal dose

Invertebrate

Involved worker

lon

lon exchange resin

The action of taking solids or liquids into the digestive
system.

The action of taking airborne material into the respiratory
system.

Measures taken by federal or state organizations to maintain
waste management facilities safely for a period of time. The
measures, active or passive, may include site access control,
site monitoring, facility maintenance, and erosion control.

Measure of the effects (due to ground shaking) of an
earthquake at a particular location that is based on observed
damage to structures built by humans, changes in the earth’s
surface, and reports of how people felt the earthquake.
Earthquake intensity is measured in numerical units on the
Modified Mercalli scale.

Occurring between beds (layers) or lying in a bed parallel to
other beds of a different material.

As used for the disposal of radioactive waste, disposal at
depths greater than about 30 meters (98 feet) but less than
several hundred meters.

That portion of the dose equivalent received from radioactive
material taken into the body.

Of or pertaining to animals that do not have a backbone.

Worker who would participate in a proposed action.
(See noninvolved worker.)

An atom that is electrically charged due to an imbalance
between protons and electrons.

An organic polymer that functions as an acid or base. These
resins are used to remove ionic material from a solution.
Cation exchange resins are used to remove positively charged
particles (cations); anion exchange resins are used to remove
negatively charged particles (anions).
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lonizing radiation

Irradiated

Isotope

Latent cancer fatality (LCF)

Leachate

Lost workdays

Low-income population

Alpha particles, beta particles, gamma rays, high-speed
electrons, high-speed protons, and other particles or
electromagnetic radiation that can displace electrons from
atoms or molecules, thereby producing ions. (See alpha
radiation, beta particle, electron, gamma radiation, ion, and
proton.)

Exposed to ionizing radiation. The condition of reactor fuel
elements and other materials in which atoms bombarded with
nuclear particles have undergone nuclear changes.

Any of two or more variations of an element in which the
nuclei have the same number of protons (i.e., the same atomic
number) but different numbers of neutrons so that their atomic
masses differ. Isotopes of a single element possess almost
identical chemical properties but often have different physical
properties (e.g., carbon-12 and -13 are stable, whereas carbon-
14 is radioactive).

Death from cancer resulting from, and occurring some time
after, exposure to ionizing radiation or other carcinogens.

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

The total number of workdays (consecutive or not) during
which employees were away from work or limited to
restricted work activity because of an occupational injury or
illness.

Defined in terms of U.S. Bureau of the Census annual
statistical poverty levels (Current Population Reports, Series
P-60 on Income and Poverty), this term may refer to groups or
individuals who live in geographic proximity to one another
or who are geographically dispersed or transient (such as
migrant workers or Native Americans), where either type of
group experiences common conditions or effects of
environmental exposure.
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Low-level radioactive waste
(LLRW)

Magnitude (of an earthquake)

Mammal

(A) IN GENERAL- The term “low - level radioactive waste”
means radioactive material that — (i) is not high-level
radioactive waste, spent nuclear fuel, or byproduct material
(as defined in section 11e.(2) of the Atomic Energy Act of
1954 (42 USC 2014(e)(2))); and (ii) the Nuclear Regulatory
Commission, consistent with existing law and in accordance
with paragraph (A), classifies as low-level radioactive waste.
(B) EXCLUSION-The term “low-level radioactive waste”
does not include byproduct material (as defined in
paragraphs (3) and (4) of section 11e. of the Atomic Energy
Act of 1954 (42 USC 2014(e)).

Characteristic of an earthquake that describes the quantity of
total energy it releases (as contrasted to intensity, a
characteristic that describes an earthquake’s effects or damage
at a particular place). Magnitude is determined by taking the
common logarithm (base 10) of the largest ground motion
recorded on a seismograph during the arrival of a seismic
wave type and applying a standard correction factor for
distance to the epicenter. Three common types of magnitude
are Richter or local (ML), P body wave (mb), and surface
wave (Ms). Additional magnitude scales, notably the moment
magnitude (Mw), have been introduced to increase uniformity
in representing earthquake size. Moment magnitude is defined
as the rigidity of the rock multiplied by the area of faulting
multiplied by the amount of slip. A one-unit increase in
magnitude (for example, from magnitude 6 to magnitude 7)
represents a 30-fold increase in the amount of energy released.

Warm-blooded, hairy vertebrates whose offspring are fed by
milk secreted by the female.
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Maximum contaminant level
(MCL)

Megawatt

Meteorology

Migration

Millirem (mrem)

Minority population

The designation for U.S. Environmental Protection Agency
(EPA) standards for drinking water quality under the Safe
Drinking Water Act. The maximum contaminant level for a
given substance is the maximum permissible concentration of
that substance in water delivered by a public water system.
The primary MCLs (40 CFR Part 141) are intended to protect
public health and are federally enforceable. They are based on
health factors but are also required by law to reflect the
technological and economic feasibility of removing the
contaminant from the water supply. Secondary MCLs

(40 CFR Part 143) are set by the EPA to protect the public
welfare. The secondary drinking water regulations control
substances in drinking water that primarily affect aesthetic
qualities (such as taste, odor, and color) related to the public
acceptance of water.

A unit of power equal to 1 million watts. Megawatt-thermal is
commonly used to describe heat produced, while megawatt-
electric describes electricity produced.

Science dealing with the atmosphere and its phenomena,
especially as related to weather.

Natural movement of a material through the air, soil, or
groundwater; also, seasonal movement of animals from one
area to another.

One-thousandth of a rem (0.001 rem).

Minority populations exist where either (1) they exceed 50%
of the population in the affected area or (2) their percentage in
the affected area is meaningfully greater than it is in the
general population or other appropriate unit of geographic
analysis (such as a governing body's jurisdiction, a
neighborhood, census tract, or other similar unit). Minority
refers to individuals who are members of the following
population groups: American Indian or Alaskan Native; Asian
or Pacific Islander; Black, not of Hispanic origin; or Hispanic.
Minority populations may include either a single minority
group or the total of all minority persons in the affected area.
They may consist of groups of individuals living in
geographic proximity to one another or a geographically
dispersed/transient set of individuals (such as migrant workers
or Native Americans), where either type of group experiences
common conditions of environmental exposure or effects.

XC January 2016



Final GTCC EIS Glossary

Mitigation Mitigation includes (1) avoiding an impact altogether by not
taking a certain action or parts of an action; (2) minimizing
impacts by limiting the degree or magnitude of an action and
its implementation; (3) rectifying an impact by repairing,
rehabilitating, or restoring the affected environment;

(4) reducing or eliminating the impact over time by
preservation and maintenance operations during the life of an
action; or (5) compensating for an impact by replacing or
providing substitute resources or environments.

Mixed waste Waste that contains both hazardous waste, as defined under
the Resource Conservation and Recovery Act, and source,
special nuclear, or byproduct material subject to the Atomic |
Energy Act.

Modified Mercalli Intensity A standard of relative measurement of earthquake intensity,

scale developed to fit construction conditions in most of the United
States. It is a 12-step scale, with values from I (not felt except
by a very few people) to XII (damage total). A Modified
Mercalli Intensity is a numerical value on the Modified
Mercalli scale.

National Ambient Air Quality  Standards that define the highest allowable levels of certain

Standards (NAAQS) pollutants in the ambient air (i.e., the outdoor air to which the
public has access). Because the U.S. Environmental Protection
Agency must establish the criteria for setting these standards,
the regulated pollutants are called criteria pollutants. Criteria
pollutants include sulfur dioxide, nitrogen dioxide, carbon
monoxide, ozone, lead, and two size classes of particulate
matter: equal to or less than 10 micrometers (0.0004 inch) in
diameter and equal to or less than 2.5 micrometers
(0.0001 inch) in diameter. Primary standards are established to
protect public health; secondary standards are established to
protect public welfare (e.g., visibility, crops, animals,
buildings).

National Emissions Standards Emissions standards set by the U.S. Environmental Protection

for Hazardous Air Pollutants  Agency for air pollutants that are not covered by National

(NESHAPs) Ambient Air Quality Standards (NAAQS) and that may, at
sufficiently high levels, cause increased fatalities, irreversible
health effects, or incapacitating illness. These standards are
given in 40 CFR Parts 61 and 63. NESHAPs are given for
many specific categories of sources (e.g., equipment leaks,
industrial process cooling towers, dry cleaning facilities,
petroleum refineries).
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National Environmental Policy
Act of 1969 (NEPA)

National Pollutant Discharge
Elimination System (NPDES)

National Register of Historic
Places (NRHP)

Neutron

Noise

Nonattainment area

The basic national charter for protection of the environment. It
establishes policy, sets goals (in Section 101), and provides
means (in Section 102) for carrying out the policy. Section
102(2) contains action-forcing provisions to ensure that
federal agencies follow the letter and spirit of the Act. For
major federal actions significantly affecting the quality of the
human environment, Section 102(2)(C) of NEPA requires
federal agencies to prepare a detailed statement that includes
the environmental impacts of the proposed action and other
specified information.

A provision of the Clean Water Act that prohibits discharge of
pollutants into waters of the United States unless a special
permit is issued by the U.S. Environmental Protection
Agency, a state, or, where delegated, a tribal government on
an Indian reservation. The NPDES permit lists either the
permissible discharges or the level of cleanup technology
required for wastewater, or both.

The official list of the nation’s cultural resources that are
worthy of preservation. The National Park Service maintains
the list under direction of the Secretary of the Interior.
Buildings, structures, objects, sites, and districts are included
in the NRHP because of their importance in American history,
architecture, archeology, culture, or engineering. Properties
included in the NRHP range from large-scale buildings of
monumental proportions to smaller-scale, regionally
distinctive buildings. The properties listed are not just those of
national importance; in fact, most are significant primarily at
the state or local level. Procedures for listing properties on the
NRHP are found in 36 CFR Part 60.

An uncharged elementary particle with a mass slightly greater
than that of the proton. Neutrons are found in the nucleus of
every atom heavier than hydrogen-1.

Any sound that is undesirable because it interferes with
speech and hearing, is intense enough to damage hearing, or is
otherwise annoying or undesirable.

An area that the U.S. Environmental Protection Agency has
designated as not meeting (i.e., not being in attainment with)
one or more of the National Ambient Air Quality Standards
(NAAQS) for sulfur dioxide, nitrogen dioxide, carbon
monoxide, ozone, lead, and particulate matter. An area may be
in attainment for some pollutants but not for others.
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Non-defense-generated TRU

Noninvolved worker

Notice of Intent

Nuclear reactor

Nucleus

Nuclide

Other Waste

Ozone

Package

Packaging

Transuranic waste that is not generated by atomic energy
defense activities.

A worker who would be on the site of an action but would not
participate in the action.

An announcement of the initiation of an environmental impact
scoping process. The Notice of Intent is usually published in
both the Federal Register and a local newspaper. The scoping
process includes holding at least one public meeting and
requesting written comments on issues and environmental
concerns that an environmental impact statement should
address.

A device that sustains a controlled nuclear-fission chain
reaction that releases energy in the form of heat.

The positively charged central portion of an atom that
composes nearly all of the atomic mass. It consists of protons
and neutrons, except in hydrogen-1, where it consists of one
proton only.

A species of atom characterized by the constitution of its
nucleus (the number of protons and neutrons and the energy
content).

As used in this environmental impact statement, waste that is
not activated metals or sealed sources. It includes
contaminated equipment, debris, scrap metals, filters, resins,
soil, solidified sludges, and other materials.

The triatomic form of oxygen. In the stratosphere, ozone
protects the earth from the sun’s ultraviolet rays, but in lower
levels of the atmosphere, ozone is considered an air pollutant.

For radioactive materials, the packaging and its radioactive
contents.

With regard to hazardous or radioactive materials, the
assembly of components needed to ensure compliance with
federal regulations for storage and transport. It may consist of
one or more receptacles, absorbent materials, spacing
structures, thermal insulation, radiation shielding, and devices
for cooling or absorbing mechanica