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Abstract: The U.S. Department of Energy (DOE) has prepared this Draft Environmental Impact
Statement for the Disposal of Greater-Than-Class C (GTCC) Low-Level Radioactive Waste and
GTCC-Like Waste (Draft 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 Draft EIS in
accordance with Section 631 of the Energy Policy Act of 2005.

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. 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 is referring to this waste as
GTCC-like waste. The total volume of GTCC LLRW and GTCC-like waste 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 Draft GTCC EIS. DOE will develop the specific



design for the disposal facility or facilities once it has determined the most appropriate approach
and location(s) for disposing of this waste.

Alternatives: The Draft GTCC EIS does not identify a preferred alternative because we do not
have a preference at this time. DOE will identify its preferred alternative(s) in the Final GTCC
EIS. DOE has evaluated five alternatives in this Draft GTCC EIS, including a No Action
Alternative. One of the four action alternatives is for 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.

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
July 23 through September 21, 2007. DOE has used all input received during the scoping process
to prepare this Draft GTCC EIS.

A 120-day public comment period on this Draft GTCC EIS begins with the publication of the
EPA Notice of Availability in the Federal Register. This Draft GTCC EIS is available on the
GTCC website at http://www.gtcceis.anl.gov and on the DOE NEPA website at
http://nepa.energy.gov. DOE will consider all comments postmarked or received during the
comment period in preparing the Final GTCC EIS. DOE will consider any comments
postmarked after the comment period to the extent practicable. The locations and times of the
public hearings on the Draft GTCC EIS will be identified in the Federal Register and through
other media, such as local press notices. In addition to the public hearings, multiple mechanisms
for submitting comments on the Draft GTCC EIS are available.

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

U.S. mail: Arnold Edelman, EIS Document Manager
Office of Environmental Management
U.S. Department of Energy
Cloverleaf Building, EM-43
1000 Independence Avenue, SW
Washington, DC 20585

Fax: 301-903-7238



A MESSAGE TO READERS

I am pleased to present for your review and comment the U.S. Department of Energy's (DOE's)
Draft Environmental Impact Statement for the Disposal of Greater-Than-Class C (GTCC)
Low-Level Radioactive Waste and GTCC-Like Waste (Draft GTCC EIS) (DOE/EIS-0375-D).

The Department is proposing to construct and operate a new facility or facilities, or use an
existing facility, for the disposal of GTCC low-level radioactive waste (LLRW) and DOE
GTCC-like waste. The Draft GTCC EIS evaluates the potential impacts on human health and the
environment that may result from the construction, operations, and long-term management of a
facility for the disposal of this waste. Disposal methods analyzed include a geologic repository,
an intermediate-depth borehole, an enhanced near-surface trench, and an above-grade vault.
Disposal locations analyzed include the Hanford Site in Washington; Idaho National Laboratory
in Idaho; the Los Alamos National Laboratory in New Mexico; the Nevada National Security
Site (formerly known as Nevada Test Site) in Nevada; the Savannah River Site in South
Carolina; and the Waste Isolation Pilot Plant (WIPP) and other areas within and around WIPP
(referred to as WIPP Vicinity in the Draft GTCC EIS) in New Mexico. The Draft GTCC EIS
also evaluates disposal at generic commercial sites, as well as a No Action Alternative.

The Draft GTCC EIS does not identify a preferred alternative because we do not have a
preference at this time. DOE will identify its preferred alternative(s) in the Final GTCC EIS. We
are inviting public comment on this Draft GTCC EIS during a 120-day public comment period.
During the comment period, DOE will hold public hearings, to be announced on the Draft GTCC
EIS website at http://www.gtcceis.anl.gov, the DOE National Environmental Policy Act (NEPA)
website at http://nepa.energy.gov, in the Federal Register, and via local print media. DOE will
consider public comments in preparing the Final GTCC EIS. As required under the Energy
Policy Act of 2005, before we make a decision on the disposal alternative(s) to be implemented,
DOE will submit a report to Congress that includes a description of the disposal alternatives
under consideration and await action by Congress.

I look forward to receiving your comments on the Draft GTCC EIS and appreciate your
continued interest.

Arnold M. Edelman
EIS Document Manager
U.S. Department of Energy
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Federal Register
full-time equivalent
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GTRI/OSRP

greater-than-Class C
Global Threat Reduction Initiative/Off-Site Source Recovery Project (DOE)
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LLRWPAA
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ORR
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Savannah River Site

3
4
5
6

TA
TC&WM EIS
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7 USC
8
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13

WIPP Waste Isolation Pilot Plant

RADIONUCLIDES

Am-241
Am-243

C-14
Co-60
Cs-137

Fe-55

1-129

americium-241
americium-243

carbon- 14
cobalt-60
cesium-137

Nb-94
Ni-59
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Pu-238
Pu-239
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Sr-90
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nickel-59
nickel-63
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ft
ft3

h
ha

acre(s)

foot (feet)
cubic foot (feet)

hour(s)
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kilometer(s)
square kilometer(s)

in3

mi
M~i

mrem

rad
rem

yr

meter(s)
cubic meter(s)
megacurie(s)
mile(s)
square mile(s)
millirem(s)

radiation absorbed dose
roentgen equivalent man

year(s)
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1 CONVERSION TABLEa
2

Mutil By ToObai

acres (ac) 0.4047 hectares (ha)

cubic feet (ft3) 0.02832 cubic meters (M
3)

feet (ft) 0.3048 meters (m)

miles (mi) 1.609 kilometers (km)

square miles (mi2) 2.590 square kilometers (km2)

cubic meters (M
3
) 35.31 cubic feet (ft3)

hectares (ha) 2.471 acres (ac)

kilometers (km) 0.6214 miles (mi)

meters (m) 3.281 feet (ft)

square kilometers (km2) 0.3861 square miles (mi 2)

Values presented in this Summary have been converted (as necessary) using the above conversion table and rounded

to two significant figures.

3

4
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1 RADIATION BASICS
2
3 A number of tenrms and concepts related to radiation and radiation doses are used in this
4 Summary. The following text boxes are provided to describe these terms and concepts to aid the
5 readers in understanding the information provided in this Summary.
6
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1 S.1 INTRODUCTION
2
3
4
5
6
7
8
9

10
11
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14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

This Summary provides an overview of
the Draft Environmental Impact Statement for
the Disposal of Greater-Than-Class C (GTCC) f
Low-Level Radioactive Waste and GTCC-Like c p c - o t
Waste (Draft GTCC EIS) prepared by the
U.S. Department of Energy (DOE). This
Summary describes the wastes and the range of reasonable disposal alternatives evaluated in the
Draft GTCC EIS and provides a brief compilation of the major results of the evaluation included
in this impact statement. In addition, guidance is provided for locating more detailed information
on specific topics in the main body of the document.

Informing the public and fostering public participation are important requirements of the
GTCC EIS process. At the end of this Summary is a discussion of the public review opportunities
that includes representative comments received from stakeholders during the public scoping
period. For the Draft GTCC EIS, stakeholders are the people or organizations who have an interest
in or may be affected by (1) the lack of disposal capability for these wastes and (2) activities at the
alternative disposal sites for these wastes. Stakeholders include members of the general public;
representatives of environmental groups, industry, educational groups, unions, and other
organizations; and representatives of Congress, federal agencies, American Indian tribes, state
agencies, and local governments.

Readers interested primarily in the major issues and results presented in the Draft GTCC
EIS should find their information needs met by this Summary. Key information is presented about
the purpose and need for agency action, the proposed action, the range of reasonable alternatives,
the potential short- and long-term impacts of implementing each of the alternatives, uncertainties
in the analyses, and the public participation process for this EIS. A preferred alternative has not
been identified but will be included in the Final GTCC EIS following public comment on the
Draft GTCC EIS. Considerations for developing a preferred alternative are included near the end
of this Summary in Section S.6. Readers who would like more detail on these and other topics are
directed to the pertinent sections of the Draft GTCC EIS. Figure S-1 shows the organization of the
Draft GTCC EIS and relationships of its components.

S.1.1 What Is the Purpose and Need for Agency Action?

There is currently no disposal capability for GTCC low-level radioactive waste (LLRW).
GTCC LLRW is generated by U.S. Nuclear Regulatory Commission (NRC) or Agreement State
(i.e., a state that has signed an agreement with NRC to regulate certain uses of radioactive
materials within the state) licensees. LLRW is radioactive waste that is not high-level waste,
transuranic waste (TRU), spent nuclear fuel, or by-product tailings from processing of uranium
or thorium ore. The NRC identifies four classes of LLRW in Title 10 of the Code of Federal
Regulations (10 CFR 61.55) for disposal purposes on the basis of the concentrations of specific
long- and short-lived radionuclides: Class A, B, C, and GTCC. GTCC LLRW has radionuclide

S-1
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* Affected Environment (4.2]
* Environmental Consequences

and Summary [4.3-4.4]
* Cumulative Impacts [4.5]

CA'

1
7: Evaluation of the Borehole, Trench,

and Vault Disposal Methods
for INL (Volume 1)

* Affected Environment [7.1]
* Environmental Consequences [7.2]
* Summary (7.3]
* Cumulative Impacts [7 4]
L Compliance Agreements [7.5]

_L __
8: Evaluation of the Borehole, Trench,

and Vault Disposal Methods
for LANL (Volume 1)

* Affected Environment [8.1]
* Environmental Consequences [8.2]
* Summary [8.3]
• Cumulative Impacts [8.4]
* Cumpliance Agreements [8.5]

9

pendix C (Volume 2)
- Impact Assessment Methodologies

pedix 0 (Volume 2)
* Conceptual Disposal Facility

Designs for the Borehole, Trench,
and Vault Disposal Methods

pendix E (Volume 2)
* Human Health Post-Closure

Impact

9: Evaluation on the Borehole, Trench,
and Vault Disposal Methods
for NNSS (Volume 2)

* Affected Environment (..]
* Environmental Consequences [692]
* Summary [9.3]
* Cumulative Impacts [9.4]
* Compliance Agreements [9.5]

10: Evaluation of the Trench and Vault
Disposal Methods for SRS (Volume 2)

" Affected Environment [10.1]
" Environmental Consequences [10.2]
" Summary (10.3]
" Cumulative Impacts [10.4]
" Compliance Agreements [10.5]

11: Evaluation of the Borehole, Trench, 12: Evaluation of the Borehole, Trench,
and Vault Disposal Methods and Vault Disposal Methods
for the WHIP Vicinity (Volume 2) for the Generic Regional

* Affected Environment [t .1] Commerlcal Sites (Volume 2)

" Environmental Consequences [11.2] Approach [12.1]
• Summary [11,3] Human Health Consequences (12.2]
" Cumulative Impacts [11 4] Summary [12.31
" ComplianceAgreements [11.5]

MPA021025
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4

FIGURE S-I Organization of the Draft GTCC EIS and Relationships of Its Components (Note that in addition to
this Summary, the main body of the Draft GTCC EIS is made up of two volumes; the specific volume in which
each component is contained is indicated in the figure above.)
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concentrations exceeding the limits for Class C
LLRW as provided in 10 CFR 61.55 and
requires isolation from the human environment
for a longer period of time than do Class A, B,
and C LLRW, which are disposed of in existing
commercial disposal facilities. GTCC LLRW
consists of activated metals from the
decommissioning of nuclear reactors, disused or
unwanted sealed sources, and Other Waste
(i.e., GTCC LLRW that is not activated metals
or sealed sources). Other Waste consists of
contaminated equipment, debris, scrap metal,
filters, resins, soil, and solidified sludges.

LegislatiNe Requirements

Section ',(Ný I D) of' the LLRý\ PAA
" Slieci fies that tile Federal "m el-11111Q111 is

responsible for the disl)osal of'( JTUC
LIAM, .

" Sl)ecifies that G F(V lARNV be disl)osed
ol'in a f"acilit\ licensed b\ the \R('.

Section 63 1 of'the hieru\ Polic\ Act of'2004ý

RCCJUiFCS DOF to SLIbIllit ý1 1'el)01*1 10
Colloress oil disl)osal allcrnali\cs (111der
Consideration and m\ "lit Coll'-n-ession'll
action bel'ore issllilwý a Record of, Decision.

The Low-Level Radioactive Waste Policy Amendments Act of 1985 (LLRWPAA)
specifies that the GTCC LLRW that is designated a federal responsibility under
Section 3(b)(1)(D) is to be disposed of in a facility that is adequate to protect public health and
safety and is licensed by the NRC. DOE owns and generates both LLRW and non-defense-
generated TRU waste, which have characteristics similar to those of GTCC LLRW and for
which there may be no path for disposal. DOE is referring to these wastes as GTCC-like wastes.
The use of the term "GTCC-like" is not intended to and does not create a new DOE classification
of radioactive waste. Although GTCC-like waste is not subject to the requirements in the
LLRWPAA, DOE also intends to determine a path to disposal that is similarly protective of
public health and safety.

The September 11, 2001, terrorist attacks and subsequent threats have heightened
concerns that terrorists could gain possession of radioactive sealed sources, including sealed
sources requiring management as GTCC LLRW, and use them for malevolent purposes. Such an
attack has been of particular concern because of the widespread use of sealed sources and other
radioactive materials in the United States for
beneficial uses by hospitals and other medical
establishments, industries, and academic
institutions. Because of a lack of disposal onet GC' ate tor vlna dlsilosa
capability, many of these sealed sources remain caix i n Evei• VC,11% 0
in temporary storage when no longer needed for nl Snrb a m i,
their intended uses. The interagency Radiation tnited S W s stro ia

Source Protection and Security Task Force, tm•oar neIL-. llllm m disposl. th

established under Section 651 (d) of the Energy o uae ,ti chac t h \e
Policy Act of 2005 (Public Law [P.L.] 109-58), or abanoned. ueto nheii'ncente i\ itv
is charged with evaluating and providing and pilit r a e sel S,,•,C b
recommendations related to the security of i [] dislialdi ( RDDSl,
radiation sources in the United States from c 'mmnirere t a - b ia
potential terrorist threats, including the use of a L Cn
radiological source in a radiological dispersal l iC1nltS d 1.e.

device (e.g., dirty bomb). In August 2006 and
August 2010, the Task Force submitted reports
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to the President and U.S. Congress. The 2006 report (NRC 2006) stated that "providing disposal
methods for GTCC waste will have the greatest effect on reducing the total risk of long-term
storage for risk significant sources." The 2010 report (NRC 2010) further stated that "by far the
most significant challenge identified is access to disposal for disused radioactive sources." Since
2003, the U.S. Government Accountability Office has issued several reports on matters related to
the security of uncontrolled sealed sources, some of which are concerned with DOE's progress in
developing a GTCC LLRW disposal facility (GAO 2003, Executive Summary page). In addition,
the Energy Policy Act of 2005 (P.L. 109-58) contains several provisions directed at improving
the control of sealed sources, including disposal availability.

Accordingly, DOE has prepared this EIS to evaluate the range of reasonable alternatives
for the safe and secure disposal of GTCC LLRW and GTCC-like waste. The range of reasonable
alternatives addresses approximately 12,000 m3 (420,000 ft3) of in-storage (current) and
projected (anticipated) GTCC LLRW and GTCC-like waste.

S.1.2 What Is the Proposed Action?
Disposal Method and Sites

Geologic Repoilor\ WIPP

DOE proposes to construct and operate a ilaei Iron I_ 1. n
new facility or facilities or to use an existing B WHI V mi ,en
facility for the disposal of GTCC LLRW and C l st

GTCC-like waste. DOE would then close the Ehni N Ilain I[ t._ N

facility or facilities at the end of each facility's Cmralt

operational life. Institutional controls, including A e an \ au t__ L
monitoring, would be employed for a period of \ Vici ama, ueneric

time determined during the implementation C i St

phase. A combination of disposal methods and
locations might be appropriate, depending on the characteristics of the waste and other factors.
Disposal methods evaluated are the use of deep geologic disposal (via a geologic repository), an
intermediate-depth borehole, an enhanced near-surface trench, and an above-grade vault. The
disposal locations evaluated are the Hanford Site, Idaho National Laboratory (INL), Los Alamos
National Laboratory (LANL), the Nevada National Security Site (NNSS), which was formerly
known as the Nevada Test Site or NTS, the Savannah River Site (SRS), the Waste Isolation Pilot
Plant (WIPP), and the WIPP Vicinity (where two locations are evaluated - one within and one
outside the land withdrawal boundary of WIPP). Generic (commercial) sites are also evaluated
for the borehole, trench, and vault methods, as applicable. The assumed locations of the generic
sites coincide with the four NRC regions. Figures S-2 and S-3 show the sites being considered
and the four NRC regions.

S.1.3 What Decisions Will Be Made?

DOE intends for this EIS to provide the information that will support the selection of
disposal method(s) and site(s) for the GTCC LLRW and GTCC-like waste. The specific design
for such a facility would be developed once a decision on the most appropriate approach to

S-4
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FIGURE S-2 Map of Sites Being Considered for Disposal of GTCC LLRW and
GTCC-Like Waste

Region I

6

7
8
9

FIGURE S-3 Map Showing the Four NRC Regions Used as the Basis for the Evaluation of
the Generic Commercial Sites
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dispose of this waste was made. DOE would conduct additional reviews under the National
Environmental Policy Act of 1969 (NEPA) in the future, as appropriate, to address the impacts
from constructing and operating the selected disposal method(s) at alternative locations at the
selected site(s).

Before issuing a Record of Decision (ROD) for the selection of disposal method(s) and
site(s), 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. Section 631 (b)(1)(B)(i) requires that the report include a
description of all alternatives under consideration, and all the information required in the
comprehensive report on ensuring the safe disposal of GTCC LLRW waste that was submitted
by the Secretary to Congress in February 1987. Also, Section 631 (b)(1)(B)(ii) requires DOE to
await Congressional action.

S.1.4 What Other Government Agencies Are Participating?

Because of its technical expertise in
radiation protection, the U.S. Environmental
Protection Agency (EPA) is participating as a
cooperating agency in the preparation of this
EIS. The EPA's role as a cooperating agency
does not imply its endorsement of DOE's
selection of specific approaches, alternatives, or
methods. The EPA will conduct independent
reviews of the Draft and Final EIS and
associated documents in accordance with
Section 309 of the Clean Air Act (United States
Code, Volume 42, page 7609 [42 USC 7609]).
The NRC will be a commenting agency on the
EIS.

Once (a) specific site (sites) is (are)
selected for further consideration, DOE plans to
consult with other agencies including the
Advisory Council on Historic Preservation, the
appropriate State Historic Preservation
Officer(s), and pertinent Regional Fish and
Wildlife Service Office(s).

S.1.5 What Tribal Consultations
Have Been Conducted?

DOE initiated consultation and
communication activities on the GTCC EIS
with 14 participating American Indian tribal

Tribes and Tribal Organizations Participating
in GTCC VIS Consultation ActiN ities

I laniold

" Cont'ederaled Tribes ot'the Lmalifla Indian
Reseration W11 110, Pendleton, OR

" Ne/ Perce. Lapvýaj, 11)

" "allaptull People. Lphrataý \% A

" Yakaimi Nation. L."nion Gap. WA

Idaho

" Shoshone-Bannock 1'ribes. Fort 11,A]. 11)

Los Alamo,;

" Acoma Pueblo, Acoma. NM

" Cochiti Pueblo. Cochiti, NM

IC111CI PLIC1110ý klllel. \A1

LII-ILIMI PUC1110ý LWILM',Iý NM

NaMbe I'Lieblo, 1,,anw Fe, NM

P0.jkMjL1C PLIC1110, S',1111,1 FC. \M

San 11det'Onso Pueblo. Santa 1-c. NM

Sý111týl (111-LI Nleblt). FSJ)Jfloklý NM

Nc\ ada

0 1,11C (,ollsofidatcd ( frolip of' Tribes aild
01--'alli/atioll" representing,
16 P3i UtC 011d ShoS11011C -1 1-1beS.
("OWAJI(AiOll \ý ith t11C1,C tl-ihýd MttiOlll, iS
IM1111 COMILICIt2d thl-OLIgh 111C COT0.
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1 governments that have cultural or historical ties to DOE sites being evaluated in this EIS, as
2 identified in the text box. The consultation activities are being conducted in accordance with
3 President Obama's Memorandum on Tribal Consultation (dated November 5, 2009), Executive
4 Order 13175 (dated November 6, 2000) entitled "Consultation and Coordination with American
5 Indian Tribal Governments," Executive Memorandum (dated September 23, 2004) entitled
6 "Government-to-Government Relationship with Tribal Governments" (White House 2004), and
7 DOE Order 144.1, American Indian Tribal Government Interaction and Policy, January 2009.
8 The consultation activities include technical briefings, development of written tribal narrative
9 included in the Draft GTCC EIS related to the specific site affiliated with the tribe, and/or

10 discussions with elected tribal officials, based on individual tribal preferences and mutually
11 agreed-upon protocols.
12
13 DOE respects the unique and special relationship between American Indian tribal
14 governments and the Government of the United States, as established by treaty, statute, legal
15 precedent, and the U.S. Constitution. For this reason, DOE has presented tribal views and
16 perspectives in the Draft GTCC EIS to ensure full and fair consideration of tribal rights and
17 concerns before making decisions or implementing programs that could affect tribes. While DOE
18 may not necessarily agree with these views, DOE is committed to its government-to-government
19 relationship with American Indian tribal governments. DOE will continue to work with tribal
20 governments and their designated representatives to protect American Indian cultural resources,
21 sacred sites, and potential traditional cultural properties and to implement appropriate mitigation
22 measures that may reduce potential adverse effects to American Indian resources and interests,
23 thereby lessening the level of concern expressed by American Indian people.
24
25 Tribal narratives, which describe the tribe's unique perspective on the DOE sites and
26 environmental resource areas being analyzed in the GTCC EIS, are presented in the Draft GTCC
27 EIS. The following tribes, by site, chose to participate in the development of tribal narratives:
28 Hanford (Confederated Tribes of the Umatilla Indian Reservation [CTUIR], Nez Perce,
29 Wanapum); LANL (Nambe Pueblo, Pueblo of San Ildefonso, Pueblo of Santa Clara, Pueblo of
30 Cochiti); and NNSS (Consolidated Group of Tribes and Organizations [CGTO], consisting of the
31 Pahrump Paiute Tribe, Colorado River Indian Tribes, Duckwater Shoshone Tribe, Moapa Paiute
32 Tribe, Bishop Paiute Tribe,-Big Pine Paiute Tribe, Ely Shoshone Tribe). In addition to
33 developing written narratives, other agreed-upon consultation activities have been initiated. For
34 example, as requested by the CTUIR, the senior DOE official for tribal consultations met with
35 elected officials for the CTUIR on June 4, 2009, to discuss the GTCC EIS.
36
37 Some common issues identified by the tribes include the following:
38
39 Climate change. The climate has changed in the past 10,000 years. Tribes perceived that
40 the lives of American Indian people have changed during these climatic shifts, that plant and
41 animal communities have shifted, and that such shifts would occur again in the future (perhaps in
42 the near future, given the potential impacts of global climate change).
43
44 Soils and minerals. At each of the potential GTCC disposal locations, regional soils and
45 minerals found at or around the site play an important role in cultural and ceremonial activities.
46
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Ecological impacts on the traditional use ofplant and animal species by American
Indians. Ecological concerns relate to the fact that the analyses tend to focus on threatened and
endangered species and plants. The full range of species need to be evaluated, especially in terms
of American Indian use of plants and animals. Plants are used for medicine, food, basketry, tools,
homes, clothing, fire, and social and healing ceremonies. Animals and insects are culturally
important, and the relationship between them, the earth, and American Indian people are
represented by the roles they play in the stories of American Indian people.

Human health impacts and American Indian pathways analysis. Tribes raised concerns
that pathways specific to American Indian peoples be analyzed. They believe that standard
calculations of human health exposure as used in the GTCC EIS for the general public are not
applicable to American Indian populations.

Cultural resources. Tribal cultural resources include all physical, artifactual, and spiritual
aspects for each of the potential areas being evaluated at Hanford, LANL, and NNSS. All things
of the natural environment contribute to the cultural resources for the tribal lifestyle.

Visual resources. Views are important cultural resources that contribute to the location
and performance of American Indian ceremonies. Viewscapes are typically experienced from
high places or tend to provide panoramic views.

Tribal perspectives, comments, and concerns identified during the consultation process,
those received during the public scoping process (Section S.7.1), and those received during the
Draft GTCC EIS public comment period will be considered by DOE in the decision-making
process for selecting and implementing (a) disposal alternative(s) for GTCC waste.

S.2 WHAT DOES THE EIS ADDRESS?

S.2.1 What Is GTCC LLRW?

GTCC LLRW is waste that is not
generally acceptable for near-surface disposal
and for which the waste form and disposal
methods must be different and, in general, more
stringent than those specified for Class C
LLRW. NRC regulations require GTCC LLRW
to be disposed of in a geologic repository as

NRC Classificatiol, System I*or 1.1,RNN

The NRC classification svstem for the lour classes
of, ELIM, (A. 13. (" and ( Y RV) is estahlished ill
10 CFR 61.ý,ý; and is based oil the concentrations
ofspecific short- and cd radi0llLlC1ik1CS
oken ill mo tables. Classes A. 13ý and C 1,11M are

'lCCej1llb1C 101' d SJ)OSý11 ill l1CM--SLll'1" Cc
land disposal I' 'Icilitics. IVU L1,16V is HIM'
'111ýlt is not uellerall\ accept"Ible 1,01- 11car-surf"'Icc
disposal" as specified In 10 GFR 61.550)(2)(i\ ).
As stated ill 10 ('1 R 61.7(b)( 5)ý there inw. lie some
il"ISM11CCS ill WhiCh \\ ith M(fiOllUdidc
Concentrations, ý'reatcr than perillittcd J`or Class C
vvotlld Ise acceptable I'M 11C.11--surt"acc disposal \ý ith
special processing or dest"ll.
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defined in 10 CFR Parts 60 and 63, unless proposals for an alternative method are approved by
NRC under 10 CFR 61.55(a)(2)(iv).1

The concentrations of radionuclides in Classes A, B, and C LLRW limit the length of
time that these wastes are generally considered to be hazardous to about 500 to 1,000 years.
10 CFR 61.7(b) notes that near-surface disposal site characteristics for these wastes should be
considered in terms of the indefinite future and under 10 CFR 61.7(a)(2), evaluated for a time
frame of at least 500 years. Radioactive decay and the slow migration of radionuclides from the
disposal units should reduce the hazard from the radionuclides to safe levels at that time. In
contrast, some of the radionuclides in the GTCC wastes either have long half-lives (in excess of
10,000 years) or are present in high concentrations.

Class A LLRW has the lowest
radionuclide concentration limits of the four
classes of waste and is usually segregated from
other LLRW at the disposal site. Class B LLRW
has higher radionuclide concentration limits than
Class A and must meet more rigorous
requirements with regard to waste form to
ensure its stability after disposal. Class C LLRW
is waste that represents a higher long-term risk
than does Class A or Class B LLRW. Like
Class B waste, Class C waste must meet the
more rigorous requirements with regard to waste
form to ensure its stability, and it also requires
additional measures to be taken at the disposal
facility to protect against inadvertent human
intrusion.

S.2.2 What Is GTCC-Like Waste?

CTCC IIIZNN and (AVC-Like Waste

LLIM, lefers to LLIM tbal bas
I'MI1011LIClidC C0llCClltl-dli0llS tblt C\CCCd tile lilllitS
tor Class C LI-RW _)ieii ill 10 CFIZ 61.,ýý. 11is

ý\,ýiste is Leiierated b\, acti\ itics ot'NRC' aml
,\oi-ceiimit State liceiisces. aiid it catiiiot be
diSj-)0SCd of ill CLllTClltI\ liceiised coniinct-cial
I-LIM dlsI)oslI flacilitics, 'I lie federal lo\ crimmit
is respollsible 1,61- tile disl)osal ot'GT(V ILLIM.

G I (V-like \\aste rel'ers to radioactkc \ýaste that is
krxiied or _,encrated by I)OF mid bas
cliaracteri stics stifficiellik, sill1ilar Io those ot,
GT(V LI-10V SLICII tbat a coiiiinoii disl)osal
aliproacli jilay be aliprol)riate. GTCC-like \\ aste
coiisists ot' aod poteiitiýfl iioii-defeiise-
lmienited TIU,' k\aste (bat lias ill,) idetitified patli
I'01- diSI)OS',11. Tile Use OftllC M-111 "GlVC-like" is
iiot iiitciidcd to ýiiid does iiot crcate a lie\\ [)0E
classificatimi ofradioactive "aste.

Consistent with NRC's and DOE's authorities under the Atomic Energy Act of 1954
(as amended), the NRC LLRW classification system does not apply to radioactive waste that
is owned or generated by DOE and disposed of in DOE facilities. However, DOE owns or

In Yankee Atomic Electric Co. v. U.S., 536 F. 3d 1268 (Fed. Cir. 2008) and Pacific Gas & Electric Co. v. U.S.,
536 F. 3d 1282 (Fed. Cir. 2008), the Court of Appeals for the Federal Circuit held that because the NRC had
determined by rule that, unless NRC approves an alternative method, GTCC waste requires disposal in a
geologic repository, such waste is considered high-level radioactive waste under the terms of the Standard
Contract. This ruling does not affect DOE's responsibility to evaluate reasonable alternatives for a disposal
facility or facilities for GTCC LLRW - including GTCC LLRW covered by a Standard Contract - in accordance
with applicable law.
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generates both LLRW and non-defense-
generated TRU waste,2 which have
characteristics similar to those of GTCC LLRW
and for which there may be no path for disposal.
DOE has included these wastes for evaluation in
the GTCC EIS because a common approach
and/or facility could be used. For the purposes
of the EIS, DOE is referring to these wastes as
GTCC-like wastes. The use of the term "GTCC-
like" is not intended to and does not create a
new DOE classification of radioactive waste.

S.2.3 How Much GTCC Waste Is Addressed
in the EIS?

Th ree NN aste TN pes

'I lie %\ astes heilig 1(iklresse(i ill this FIS ýIre (Ii\ icle(l
ilito tIll-Ce (listill't typcs. I Ilese 1111-ce t\ pes
,iiid 111Cil- C-Stillllte(] t0t',11 \ OIL1111CS MICI 1-ýRiiOllllcli(h:
ýIcti\ itics 'll-C Is 1,011tm s:

" Ac I k at ed inetj Is: 2,000 111 7 1 M O ['13)
ýiiiLl 160 N10

" SCJIC(i S01.11-CCS: 2,900 Ill 100,000 I'l ý111(1

" Other \\ isle: 6ý'700 ill tt3) uid
1.3 MCi

AbOL11 tIll-eC-I0L1T'tIlS 01'11le \\ 11,te b\ \ OILII11C is
GIVC I-I-R\\ : G WC-like \\aste ICCOLIMS I'01- tIlC
reiiiaiiider.

The combined GTCC LLRW and GTCC-like waste inventory addressed in this EIS has a
packaged volume of about 12,000 m3 (420,000 ft3) and contains a total activity of about
160 million curies (MCi) (see Figure S-4).

For the purposes of analysis in this EIS, both GTCC LLRW and GTCC-like waste are
comprised of three waste types: activated metals, sealed sources, and Other Waste. The waste
inventory addressed in the EIS includes both stored inventory (wastes that were already
generated and are in storage) and projected inventory (wastes that are expected to be generated in
the future). The stored inventory includes waste in storage at sites licensed by the NRC or
Agreement States (GTCC LLRW) and at certain DOE sites (GTCC-like waste) and consists of
all three waste types (activated metals, sealed sources, and Other Waste).

For analysis in this EIS, the three waste types fall into two groups on the basis of
uncertainties associated with their generation. Group 1 consists of wastes from currently
operating facilities that are either already in storage or are expected to be generated from these
facilities (such as commercial nuclear power plants). All stored GTCC LLRW and GTCC-like
wastes are included in Group 1.

2 Defense-generated waste is generated by atomic energy defense activities, which means activities of DOE
(and predecessor agencies) that are/were performed, in whole or in part, in carrying out any of the following
functions: naval reactor development, weapons-related activities, defense nuclear material production, defense
nuclear waste and materials by-product management, defense nuclear materials security and safeguards and
security investigations, and defense research and development. TRU wastes that are not generated by atomic
energy defense activities are considered non-defense-generated TRU (Sec. 2(3) Nuclear Waste Policy Act
of 1982).
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2 FIGURE S-4 Total Volume of GTCC LLRW and GTCC-Like Waste Addressed in the EIS

Sealed Sources at a Glance
(2,900 m-3 [100,000 ft3] containing 2.0 MCi)

" Widely used in equipment to diagnose and
treat illnesses (particularly cancer), sterilize
medical devices, irradiate blood for transplant
patients, nondestructively test structures and
industrial equipment, and explore geologic
formations to find oil and gas.

" Located in hospitals, universities, and
industries throughout the United States.

" Unsecured or abandoned sealed sources are a
national security concern because of their
potential to be used by terrorists in a "dirty
bomb."

" Commonly consist of concentrated radioactive
materials encapsulated in small metal
containers.

" Radionuclides commonly used in sealed
sources include Cs-137, Am-241, and Pu-238.
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Other Waste at a Glance
(6,700 m3 1240,000 ft3] containing 1.3 MCi)

" Other Waste primarily includes contaminated
equipment, debris, scrap metal, filters, resins,
soil, and solidified sludges. These wastes are
associated with the:

- Production of Mo-99. which is used in
about 16 million medical procedures
(e.g., to detect cancer) each year. The
United States depends on aging foreign
reactors to produce Mo-99. and shortages
in recent years due to the unexpected
shutdowns of the foreign facilities have
highlighted the need to produce Mo-99 in
the United States.

- Production of radioisotope power systems
in support of space exploration and
national security.

- Environmental cleanup of radioactively
contaminated sites including the West
Valley Site in New York.

" A wide range of radionuclides may be present
in Other Waste,, including Tc-99, Cs-137, and
a number of transuranic radionuclides
including isotopes of plutonium, americium,
and curium.

Transuranic (TRU) Waste

TRU waste is radioactive waste containing more
than 100 nanocuries of alpha-emitting transuranic
radionuclides with half-lives greater than 20 years
per grain of waste, except for (1) high-level
radioactive waste; (2) waste that the Secretary of
Energy has determined, with the concurrence of
the Administrator of the U.S. Environmental
Protection Agency, does not need the degree of
isolation required by the 40 CFR Part 191 disposal
regulations; or (3) waste that the NRC has
approved for disposal on a case-by-case basis in
accordance with 10 CFR Part 6 1. Examples of
TRU radionuclides include Pu-238, llu-239,
Pu-240, Am-241, and Am-243. TRU waste is a
waste category that applies to wastes owned or
generated by DOE.

Contact-Handled and Remote-Handled Waste

As used in this EIS, contact-handled (Cl 1) waste
refers to GTC(.' waste that has a dose rate of less
than 200 mrem/h on the surface of the package.
Remote-handled (RI 1) waste refers to GTCC
waste that has a surface dose rate of 200 mrern/h
or more. These definitions are consistent with the
way that these terms are defined for disposal of
TRU waste at WIPP.
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Group 2 consists of projected wastes a ste Groups
from proposed actions or planned facilities not
yet in operation. These actions include those 1O O J il t [S Xý,I te ar
proposed by DOE and those to be conducted by I.SiClCI-L( 1 h i
commercial entities (including electric utilities) 1 II 0 I ( mU• i
for an assumed number of new (i.e., still to be operating ' S ot I
licensed or constructed) nuclear power plants. at Ilalread be ,r a
Some or all of the Group 2 waste may never be i aem a diposal.

generated, depending on the outcome of the Group 2 Cns'pje astes llaoi•!
proposed actions that are independent of this p . ®. iollo l f n

EIS. No stored GTCC LLRW and GTCC-like ye ico

wastes are included in Group 2. A further increase in the number of new commercial nuclear
power plants and the volume of GTCC LLRW associated with the decommissioning of these
additional new commercial nuclear power plants is uncertain at this time and therefore not
estimated in this EIS. Similarly, any potential nuclear fuel cycles involving advanced reactors or
recycling of used fuel and the GTCC waste associated with these activities is uncertain at this
time and therefore not estimated in this EIS. Either of these scenarios could have an impact on
the volume of GTCC waste generated and requiring disposal, which would be subject to future
NEPA analysis including an analysis of the types and amount of waste generated and the need
for disposal capacity.

The waste volumes and radionuclide activities of the wastes addressed in this EIS are
summarized in Table S-1.

The total waste volume in Group 1 is estimated to be 5,300 m3 (190,000 ft3), and this
waste contains a total of 110 MCi of activity. The radionuclide activity is mainly from the
decommissioning of commercial nuclear power reactors currently in operation (see Figure S-5).
Group 2 has an estimated waste volume of 6,400 m3 (230,000 ft3) and contains a total activity of
49 MCi. Some of this waste is associated with the environmental cleanup of the West Valley Site
in New York (a former commercial facility for reprocessing of spent nuclear fuel that has two
disposal areas for radioactive waste). The radionuclide activity in the Group 2 wastes would
result mainly from the decommissioning of proposed new commercial nuclear power reactors.

The total estimated volume of mixed waste (waste containing hazardous chemical
constituents in addition to radionuclides) in Group 1 is about 170 m3 (6,000 ft3). Current
information is insufficient to allow a reasonable estimate of the amount of Group 2 waste that
could be mixed waste. Most of the Group 1 mixed waste is GTCC-like waste; only 4 m3

(140 ft3) is GTCC LLRW. Available information indicates that much of this waste is
characteristic hazardous waste as regulated under the Resource Conservation and Recovery Act;
therefore, this EIS assumes that for the land disposal methods, the generators will treat the waste
to render it nonhazardous under federal and state laws and requirements. WIPP, however, can
accept defense-generated TRU mixed waste as provided in the WIPP Land Withdrawal Act
(LWA) of 1992.

S-13



TABLE S-I Summary of Group 1 and Group 2 GTCC LLRW and GTCC-Like Waste Packaged
Volumes and Radionuclide Activitiesa

-3

" I %, %_ LL1UJM V

Activated metals (BWRs)c - RH 7.1 0.22 200 30 210 31

Activated metals (PWRs) - RH 51 1.1 620 76 670 77

Sealed sources (Small)d - CH _,f - 1,800 0.28 1,800 0.28
Sealed sources (Cs-137 irradiators) - CH - - 1.000 1.7 1,000 1.7

Other Wasteg - CH 42 0.000011 - - 42 0.000011

Other Waste - RH 33 0.0042 1.0 0.00013 34 0.0043
Total 130 1.4 3,700 110 3,800 110

GTCC-like waste
Activated metals - RH 6.2 0.23 6.6 0.0049 13 0.24

Sealed sources (Small) - CH 0.21 0.0000060 0.62 0.000071 0.83 0.000077
Other Waste - CH 430 0.016 310 0.0062 740 0.022

Other Waste - RH 520 0.096 200 0.17 720 0.26

Total 960 0.34 510 0.18 1,500 0.52

GTCC LLRW

Activated metals (BVRs) - RH - - 73 I1 73 11
Activated metals (PWRs) - RH - - 300 37 300 37

Activated metals (Other) - RH - - 740 0.14 740 0.14
Sealed sources - CH - - 23 0.000020 23 0.000020

Other Waste - CH - - 1,600 0.024 1,600 0.024

Other Waste - RH - - 2,300 0.51 2,300 0.51

Total -C- 5,000 49 5,000 49

GTCC-like waste
A ctivated m etals - R H .....

S e a le d s o u r c e s - C H ......

Other Waste - CH - 490 0.012 490 0.012

Other Waste - RH - - 870 0.48 870 0.48

Total 1.400 0.49 1,400 0.49

Total roup -,0-



TABLE S-I (Cont.)

Activated metals - RH 1 59 1 1.4 11,900 1160 12,000 1160
Sealed sources - CH - - 2,900 2.0 2,900 2.0

Other Waste - CH 42 0.00091 1,600 0.024 1,600 0.024

Other Waste - RH 33 0.0042 2,300 0.51 2,300 0.51

Total 130 1.4 8,700 160 8,800 160

GTCC-Iike waste
Activated metals - RH 6.2 0.23 6.6 0.0049 13 0.24

Sealed sources - CH 0.21 0.0000060 0.62 0.000071 0.83 0.000077

Other Waste - CH 430 0.016 800 0.02 1,200 0.036

Other Waste - RH 520 0.096 I1,100 0.65 1,600 0.75
Total 960 0.34 1,900 0.67 2,800 1.0

a All values have been rounded to two significant figures. Some totals may not equal sum of individual components because of

independent rounding. BWR = boiling water reactor, CH = contact-handled (waste), PWR = pressurized water reactor,
RH = remote-handled (waste).

b MCi means megacurie or I million curies.

C There are two types of commercial nuclear reactors in operation in the United States, BWRs and PWRs. Different factors

were used to estimate the volumes and activities of activated metal wastes for these two types of reactors.

d Sealed sources may be physically small but have high concentration of radionuclides.

e There are sealed sources currently possessed by NRC licensees that may become GTCC LLRW when no longer needed by
the licensee. Due to the lack of information on the current status of the sources (i.e., whether they are in use, waste, etc.), the

estimated volume and activity of these sources are included in the projected inventory.

f A dash means that there is no value for that entry.

g Other Waste consists of those wastes that are not activated metals or sealed sources; it includes contaminated equipment,
debris, scrap metals, filters, resins, soil, solidified sludges, and other materials.
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2 FIGURE S-5 Map Showing the Four NRC Regions and the Locations of Currently
3 Operating Commercial Nuclear Power Plants
4
5
6 S.2.4 What Is the Assumed Time Frame for GTCC Disposal?
7
8 Waste would be received at the disposal facilities over an extended period of time. The
9 actual start date for operations is uncertain at this time and dependent upon, among other things,

10 the alternative or alternatives selected, additional NEPA analysis as required, characterization
11 studies, and other actions necessary to initiate and complete construction and operation of a
12 GTCC disposal facility. For purposes of analysis in the Draft GTCC EIS, DOE assumed a start
13 date of disposal operations in 2019. However, given these uncertainties, the actual start date
14 could vary. The receipt rate of the various waste types assumed for purposes of analysis in the
15 GTCC EIS is shown in Figure S-6. Approximately 8,500 m3 (300,000 ft3) of the total GTCC
16 waste inventory of 12,000 m3 (420,000 ft3) is projected to be available for disposal during the
17 first 16 years of disposal operations (i.e., the years 2019-2035). Most of this waste consists of
18 disused sealed sources, which present a national security concern and therefore have a greater
19 near-term disposal need, and Other Waste (e.g., debris from DOE environmental cleanup
20 activities, waste from the planned production of radioisotope power systems in support of space
21 exploration and national security, and waste from the planned production of Mo-99 for cancer
22 treatment and other important medical procedures). Beyond the year 2035, the primary waste
23 volumes are projected to be disused sealed sources and GTCC LLRW activated metal waste
24 from decommissioning nuclear reactors. This future activated metal waste accounts for
25 approximately 99% of the total activity of the GTCC waste inventory.
26
27
28
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2 FIGURE S-6 Assumed Timeline for Receipt of GTCC LLRW and GTCC-Like Waste for Disposal
3
4
5 S.2.5 What Is the Range of Reasonable Alternatives Evaluated in the EIS?
6
7 DOE is evaluating the following five alternatives in the EIS:
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

" Alternative 1: No Action,

* Alternative 2: Disposal at the WIPP geologic repository,

* Alternative 3: Disposal in a new borehole disposal facility,

* Alternative 4: Disposal in a new trench disposal facility, and

* Alternative 5: Disposal in a new vault disposal facility.

Figure S-7 illustrates the disposal depths associated with the four action alternatives
(Alternatives 2 through 5). DOE is evaluating the use of an existing geologic repository (WIPP
in New Mexico) and/or the construction of a new borehole, trench, or vault facility or facilities to
safely dispose of the GTCC LLRW and GTCC-like waste. Combinations of disposal alternatives
may be appropriate based on the characteristics of the waste type and other considerations
(e.g., waste volumes, physical and radiological characteristics, and operational considerations).
The new facility or facilities could be located at DOE sites having waste disposal missions,
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2 FIGURE S-7 Waste Isolation Depths for Proposed GTCC
3 Waste Disposal Methods
4
5
6 including the Hanford Site in Washington, INL in Idaho, LANL in New Mexico, NNSS
7 (formerly NTS) in Nevada, and SRS in South Carolina. In addition, such a disposal facility could
8 be located on lands in the vicinity of WIPP (within or outside the land withdrawal boundaries of
9 WIPP) or on generic nonfederal (commercial or private) lands.

10
11 DOE developed the four action alternatives after careful consideration of the waste
12 inventory, disposal methods, and comments received during the public scoping period for the
13 GTCC EIS. The WIPP repository is evaluated to determine the feasibility of the disposal of GTCC
14 waste at a geologic repository, which is a disposal method acceptable to the NRC for GTCC
15 LLRW as provided in 10 CFR Part 61. The proposed land disposal methods (i.e., borehole, trench,
16 and vault) are being evaluated because NRC regulations allow other methods of disposal to be
17 proposed for NRC approval and state that there might be some instances when GTCC LLRW
18 would be acceptable for near-surface disposal with special processing or design. The designs for
19 the land disposal facilities that are evaluated in this EIS are conceptual and generic in nature so
20 that the performance of the sites with regard to employing the disposal methods considered in
21 this EIS can be compared. These conceptual designs could be altered or enhanced, as necessary,
22 to provide the optimal application at a given location.
23
24 Reference locations are identified for evaluating Alternatives 3 to 5 (borehole, trench, and
25 vault) since these alternatives involve the construction of new disposal facilities. These reference
26 locations at the DOE sites are generally in areas of these sites that have been used for other waste
27 disposal activities or in which other disposal facilities or activities are also planned. If a site or
28 sites were selected for possible implementation of a land disposal method or methods, a
29 follow-on site-specific NEPA evaluation and documentation, as appropriate, along with a further
30 optimization by a selection study, would be conducted to identify the location or locations within
31 a given site that would be considered the best ones to accommodate the land disposal method(s).
32 Figures indicating the reference locations of the land disposal facilities are given in this
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Summary. Reference locations have not been identified for the generic commercial disposal
facilities, and these facilities are evaluated for potential human health impacts in this EIS on a
regional basis (coinciding with the four NRC regions) by using input parameters assumed to be
representative of each of the regions as a whole.

The five alternatives are described here.

S.2.5.1 Alternative 1: No Action

Under the No Action Alternative, current practices for storing GTCC LLRW and GTCC-
like waste would continue. The GTCC LLRW generated by the operation of commercial nuclear
reactors (mainly activated metal waste) would continue to be stored at the various nuclear reactor
sites that generated this waste or at other reactors owned by the same utility. Sealed sources
would continue to be stored at interim storage and generator sites. Other Waste would also
remain stored and managed at the generator or interim storage sites. In a similar manner, all
stored and projected GTCC-like waste would remain at current DOE storage and generator
locations (these wastes are being stored at several DOE sites as identified in Table S-2). Under

TABLE S-2 Current Storage and Generator Locations of the GTCC LLRW and
GTCC-Like Waste Addressed in the Draft GTCC EISa

Various states (see Figure S-5) ONLR keunns)ORR (Tennessee)

Sealed sources - CH Various states LANL (New Mexico)
Other Waste - CH Babcock and Wilcox (Virginia) West Valley Site (New York)

Waste Control Specialists (Texas) INL (Idaho)
Babcock and Wilcox (Virginia)

Other Waste - RH Virginia and Texas West Valley Site (New York)
INL (Idaho)
ORR (Tennessee)
Babcock and Wilcox (Virginia

Activated metals - RH Various states
Sealed sources - CH West Valley Site (New York)
Other Waste - CH West Valley Site (New York) West Valley Site (New York)

ORR (Tennessee)
Other Waste - RH West Valley Site (New York) West Valley Site (New York)

Missouri University Research Reactor (Missouri) ORR (Tennessee)
Babcock and Wilcox (Virginia)

a Other Waste consists of those wastes that are not activated metals or sealed sources; it includes
contaminated equipment, debris, scrap metal, filters, resins, soil, solidified sludges, and other materials. A
dash means no volume for that waste type. INL = Idaho National Laboratory, LANL = Los Alamos
National Laboratory, ORR = Oak Ridge Reservation.

21
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1 this alternative, DOE would take no further action to develop disposal capability for these
2 wastes, and current practices for managing these wastes would continue into the future. It is
3 further assumed that for the short term, management of the stored wastes would continue for
4 100 years (a time period typically assumed for active institutional controls), and long-term
5 impacts are analyzed for the period beyond 100 years and up to 10,000 years to be consistent
6 with the time frame analyzed for the proposed disposal alternatives (i.e., Alternatives 2 to 5).
7 National security concerns over the lack of a disposal capability for GTCC sealed sources would
8 not be addressed.
9

10
11 S.2.5.2 Alternative 2: Disposal at WIPP
12
13 This alternative involves the disposal of GTCC LLRW and GTCC-like waste at WIPP.
14 The current operation at WIPP involves disposal of TRU waste generated by atomic energy
15 defense activities by emplacement in underground disposal rooms that are mined as part of a
16 panel and an access drift. Each mined panel consists of seven rooms. Contact-handled (CH) TRU
17 waste containers are emplaced on disposal room floors, and remote-handled (RH) TRU waste
18 containers are currently emplaced in horizontal boreholes in disposal room wall spaces.
19 However, DOE has submitted a planned change request to the EPA to use shielded containers for
20 safe emplacement of selected RH TRU waste streams on the floor of the repository. The use of
21 the shielded containers will enable DOE to significantly increase the efficiency of transportation
22 and disposal operations for RH TRU waste at WIPP. Consistent with this planned change
23 request, this EIS assumes all activated metal waste and Other Waste - RH would be packaged in
24 shielded containers that would be emplaced on the floor of the mined panel rooms in a manner
25 similar to that used for the emplacement of CH waste.
26
27 The analysis discussed in this EIS assumes that current disposal procedures and practices
28 at WIPP would continue, except for the emplacement of activated metals and Other Waste - RH
29 on room floors (not in wall spaces, as is the current procedure). It is also assumed that all
30 aboveground support facilities would be available for the disposal of GTCC LLRW and GTCC-
31 like waste and that construction of additional aboveground facilities would not be required to
32 dispose of the entire inventory of GTCC LLRW and GTCC-like waste. However, the
33 construction of up to 26 additional underground rooms would be required. Figure S-8 shows the
34 current WIPP layout including underground shafts.
35
36 Should WIPP be identified as the preferred alternative for disposal of these wastes,
37 further evaluation and analysis of alternative technologies and methods to optimize the transport,
38 handling, and emplacement of the wastes would be conducted to identify those technologies and
39 methods that would minimize to the extent possible any potential impacts to human health or the
40 environment. Follow-on WIPP-specific NEPA evaluation and documentation, as appropriate,
41 would be conducted to examine in greater detail the potential impacts associated with the
42 disposal of GTCC LLRW and GTCC-like wastes at WIPP.
43
44
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2 FIGURE S-8 Current WIPP Layout
3
4
5 S.2.5.3 Alternative 3: Disposal in a New Intermediate-Depth Borehole
6 Disposal Facility
7
8 Alternative 3 involves the construction, operations, and post-closure performance of a
9 new borehole facility for the GTCC LLRW and GTCC-like waste inventory. Reference locations

10 at the following five sites are evaluated for this alternative: the Hanford Site, INL, LANL,
11 NNSS, and the WIPP Vicinity. Because of the shallow depth to groundwater at SRS, this
12 alternative is not evaluated for this site. Of the four NRC regions considered for the generic
13 commercial facility, only NRC Region IV was evaluated for this alternative, since the depth to
14 groundwater at the other three regions is considered too shallow for application of the borehole
15 method. A cross section of a conceptual borehole design is shown in Figure S-9. For purposes of
16 the EIS analysis, a borehole with a depth of 40 m (130 ft) was evaluated.
17
18 To dispose of the entire inventory of GTCC LLRW and GTCC-like waste, the conceptual
19 design indicates that about 44 ha (110 ac) of land would be required for the 930 boreholes
20 needed to accommodate the waste packages of GTCC LLRW and GTCC-like waste (see
21 Figure S-10). This acreage would include land required for supporting infrastructure, such as
22 facilities or buildings for receiving and handling waste packages or containers, and space for a
23 stormwater retention pond (to collect stormwater runoff and truck washdown). Less acreage and
24 fewer boreholes would be required if a decision were made to only dispose of certain GTCC
25 waste types in a borehole facility. The borehole method entails emplacement of waste in
26
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1 boreholes at depths below 30 m (100 ft) but above 300 m (1,000 ft) below ground surface (bgs).
2 Boreholes can vary widely in diameter (from 0.3 to 3.7 m [1 to 12 ft]), and the proximity of one
3 borehole to another can vary depending on the design of the facility. GTCC waste disposal
4 placement is assumed to be about 30 to 40 m (100 to 130 ft) bgs. After placement of the wastes
5 in the borehole, an engineered barrier (reinforced concrete) would be added above the disposal
6 containers to deter inadvertent drilling into the isolated waste during the post-closure period, and
7 backfill would be added to the surface level.
8
9

10 S.2.5.4 Alternative 4: Disposal in a New Enhanced Near-Surface Trench
11 Disposal Facility
12
13 Alternative 4 involves the construction, operations, and post-closure performance of a
14 new trench disposal facility. This alternative is evaluated for the Hanford Site, INL, LANL,
15 NNSS, SRS, and the WIPP Vicinity. The conceptual design of the trench is shown in
16 Figure S- 11. Alternative 4 is evaluated for the generic commercial sites in NRC Regions II and
17 IV in order to allow for a comparison with the federal sites in these two regions.
18
19 To dispose of the entire inventory of GTCC LLRW and GTCC-like waste, the conceptual
20 design for the trench method includes 29 trenches occupying a footprint of about 20 ha (50 ac)
21 (see Figure S-12). This acreage includes land required for supporting infrastructure, such as
22 facilities or buildings for receiving and handling waste packages or containers, and space for a
23 stormwater retention pond (to collect stormwater runoff and truck washdown). Each trench
24 would be approximately 3-m (10-ft) wide, 11-m (36-ft) deep, and 100-m (330-ft) long. GTCC
25 waste disposal placement is assumed to be about 5 to 10 m (15 to 30 ft) bgs. After wastes were
26 placed in the trench, an engineered barrier (a reinforced concrete layer) would be placed on top,
27
28

Sheet Piling
(Laid across the evacuation

for the entire length) Jersey Barrier
Grade

Backfill I

Engineered 5-r Minimum Cover
Barrier

lOm
Waste Packages

and Backfill Waste Interval
Sand Layer W e r

Void To Be Filled
with Sand

Sheet Pile Driven below .
Trench Bottom To Be Removed Distance above

after Waste Placement Water Table

SWater Table 1

29 MPA110902

30 FIGURE S-1I Cross Section of the Conceptual
31 Design for a Trench
32
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2 FIGURE S-12 Layout of a Conceptual Trench Facility
3
4
5 and backfill would be added to the surface level. The additional concrete layer would provide
6 additional shielding during the operational period, and at some sites where the material through
7 which drilling would be done is typically soft (e.g., sand or clay), the layer could deter
8 inadvertent drilling into the buried waste during the post-closure period. Measures would be
9 included in the designs of the facilities to reduce the likelihood for future inadvertent human

10 intrusion. In addition to the concrete cover noted above, the conceptual design for the trench is
11 deeper and narrower than conventional near-surface LLRW disposal facilities to minimize this
12 potential intrusion during the post-closure period. Additional intruder barriers would also be
13 adopted for those sites in hard rock settings. Protecting against an inadvertent human intruder
14 would be a key feature of the final facility design.
15
16
17 S.2.5.5 Alternative 5: Disposal in a New Above-Grade Vault Disposal Facility
18
19 Alternative 5 involves the construction, operations, and post-closure performance of a
20 new vault disposal facility at the Hanford Site, INL, LANL, NNSS, SRS, and the WIPP Vicinity.
21 The conceptual design of the vault is shown in Figure S-13. Alternative 5 is evaluated for the
22 generic commercial site in all four NRC regions. The conceptual design for the vault disposal
23 employs a reinforced concrete vault constructed near grade level, with the footings and floors of
24 the vault situated in a slight excavation just below grade.
25
26 The vault disposal facility to emplace the entire GTCC waste inventory would consist
27 of 12 vaults (each with 11 vault cells) and occupy a footprint of about 24 ha (60 ac)
28 (see Figure S-14). This acreage would include land required for supporting infrastructure, such
29
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1 as facilities or buildings for receiving and handling waste packages or containers, and space for a
2 stormwater retention pond (to collect stormwater runoff and truck washdown). Each vault would
3 be about II-rn (36-ft) wide, 94-m (310-ft) long, and 7.9-m (26-ft) tall, with 12 vaults situated in
4 a linear array. The interior cell would be 8.2-m (27-ft) wide, 7.5-m (25-fl) long, and 5.5-m (18-ft)
5 high, with an internal volume of 340 m3 (12,000 ft3) per cell. Double interior walls with an
6 expansion joint would be included after every second cell. The thick concrete walls and earthen
7 cover would minimize inadvertent intrusion into the vault. GTCC waste disposal placement is
8 assumed to be about 4.3 to 5.5 m (14 to 18 ft) above ground surface.
9

10
11 S.2.6 Which Sites Are Evaluated for a GTCC Disposal Facility?
12
13 For deep geologic disposal, DOE evaluated WIPP in New Mexico because of its
14 characteristics as a geologic repository, even though it is not subject to NRC licensing as a
15 geologic repository under 10 CFR Parts 60 or 63. For the borehole, trench, and vault disposal
16 methods, DOE evaluated reference locations at six federally owned sites: Hanford Site, INL,
17 LANL, NNSS, SRS, and the WIPP Vicinity. In addition to the six federally owned sites, the
18 three land disposal methods were evaluated for generic commercial sites in the four regions that
19 make up the United States (coinciding with NRC's four regions), as shown in Figure S-3. The
20 evaluations of the reference locations are intended to serve as a starting point for each of the sites
21 being considered, and if a site was selected for possible implementation of any of the three land
22 disposal methods, follow-on-site-specific NEPA evaluation and documentation, as appropriate,
23 along with further optimization by a selection study, would be conducted to identify the location
24 or locations within a given site that would be considered the best ones to accommodate a
25 borehole, trench, or vault disposal facility.
26
27
28 S.2.6.1 Waste Isolation Pilot Plant (WIPP)
29
30 WIPP is a DOE facility and is the first underground deep geologic repository. It is
31 permitted by the EPA and the State of New Mexico to safely and permanently dispose of
32 defense-generated TRU radioactive waste (WIPP LWA [P.L. 102-579]). The facility began
33 disposal operations in 1999. WIPP is located 42 km (26 mi) east of Carlsbad, New Mexico, in
34 the Chihuahuan Desert in the southeast corner of the state (see Figure S-15). Project facilities
35 include disposal rooms that are mined 655 mn (2,150 ft) under the ground in a salt formation (the
36 Salado Formation) that is 610-m (2,000-ft) thick and has been stable for more than 200 million
37 years.
38
39 The WIPP facility sits in the approximate center of a 41-km2 (16-mi 2) area that was
40 withdrawn from public domain and transferred to DOE (see Figure S-16). The facility footprint
41 itself encompasses 14 fenced ha (35 fenced ac) of surface space and about 12 km (7.5 mi) of
42 underground excavations in the Salado Formation. There are four shafts to the underground: the
43 waste shaft, salt handling shaft, air intake shaft, and exhaust shaft (see Figure S-8). There are
44 several miles of paved and unpaved roads in and around the WIPP site, and an 18-km-long
45 (11-mi-long) access road runs north from the site to U.S. Highway 62-180. The access road that
46 is used to bring TRU waste shipments to WIPP is a wide, two-lane road with paved shoulders.
47 Railroad access to the site is in place but is not currently in use.
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1 S.2.6.2 Hanford Site
2
3 The GTCC reference location at the Hanford Site is south of the 200 East Area in the
4 central portion of the Hanford Site (Figure S-17). The 200 East and West Areas are located on a
5 plateau about 11 and 8 km (7 and 5 mi), respectively, south of the Columbia River. Historically,
6 these areas have been dedicated to fuel reprocessing and to waste management and disposal
7 activities.
8
9 Current waste management activities at the Hanford Site include the treatment and

10 disposal of LLRW on-site, the processing and certification of TRU waste pending its disposal at
11 WIPP, and the storage of high-level radioactive waste on-site pending disposal. DOE announced
12 in the December 18, 2009, Federal Register (74 FR 67189) that its preferred alternative in the
13 Draft Tank Closure and Waste Management (TC&WM) EIS (DOE 2009) includes not shipping
14 GTCC LLRW to Hanford at least until the Waste Treatment Plant is operational. The Waste
15 Treatment Plant is expected to be operational in 2022. The main areas where waste management
16 activities occur are the 200 West Area and the 200 East Area. These 200 Areas cover about
17 16 km 2 (6 mi2). Activities at the 200 Areas include the operation of lined trenches for the
18 disposal of LLRW and mixed LLRW and the operation of the Environmental Restoration
19 Disposal Facility for the disposal of LLRW generated by environmental restoration activities that
20 are being conducted at the Hanford Site to comply with the Comprehensive Environmental
21 Response, Compensation, and Liability Act (CERCLA). U.S. Ecology, Inc., operates a
22 commercial LLRW disposal facility on a 40-ha (100-ac) site leased by the State of Washington
23 near the 200 East Area. The facility is licensed by the NRC and the State of Washington.
24
25
26 S.2.6.3 Idaho National Laboratory (INL)
27
28 The GTCC reference location at INL is southwest of the Advanced Test Reactor Complex
29 in the south central portion of lNL (Figure S-18). The Advanced Test Reactor is dedicated to
30 research supporting DOE missions, including nuclear technology research.
31
32 Current waste management activities at INL include the treatment and storage of mixed
33 LLRW on-site, the treatment of LLRW on-site and its disposal on-site or off-site in DOE or
34 commercial facilities, the storage of TRU waste on-site and its preparation for and shipment to
35 WIPP, and the storage of high-level radioactive waste and spent nuclear fuel on-site pending the
36 disposal of these last two materials. These wastes originate from DOE activities and from the
37 on-site Naval Reactors Program. LLRW (RH waste) from INL site operations is disposed of at
38 the Subsurface Disposal Area at the Radioactive Waste Management Complex. CH LLRW is
39 sent off-site. TRU waste is also stored and treated at the Radioactive Waste Management
40 Complex and Idaho Nuclear Technology and Engineering Center to prepare it for disposal at
41 WIPP.
42
43
44 S.2.6.4 Los Alamos National Laboratory (LANL)
45
46 The GTCC reference location at LANL is situated in three undeveloped and relatively
47 undisturbed areas within Technical Area (TA)-54 on Mesita del Buey: Zone 6, North Site, and
48
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1 North Site Expanded (Figure S-19). Zone 6 is slightly less than 7 ha (17 ac) in area. It is not
2 fenced, but access by road is controlled by a gate. The total area of the North Site is about 16 ha
3 (39 ac). The North Site Expanded section adds another 23 ha (57 ac). The primary function of
4 TA-54 is the management of radioactive and hazardous chemical wastes. Its northern border
5 coincides with the boundary between LANL and the San Ildefonso Pueblo; its southeastern
6 boundary borders the community of White Rock.
7
8 Current waste management activities at LANL include the storage of mixed LLRW, the
9 disposal of LLRW on-site, the storage of TRU waste on-site, and the storage of sealed sources

10 recovered by the Global Threat Reduction Initiative/Off-Site Source Recovery Project
11 (GTRI/OSRP) for national security or public health and safety reasons pending disposal. Area G
12 at TA-54 currently accepts on-site LLRW for disposal; also, in special cases, off-site waste has
13 been accepted from other DOE sites for disposal. Engineered shafts are actively used to dispose
14 of RH LLRW.
15
16
17 S.2.6.5 Nevada National Security Site (NNSS)
18
19 The GTCC reference location for NNSS is identified within Area 5 and serves as a basis
20 for evaluation (Figure S-20). Area 5 is one of two areas (the second being Area 3) at NNSS that
21 support the site's radioactive waste management program. Area 5 is located in the southeastern
22 section of NNSS in Frenchman Flat. If NNSS is selected, the final location for a GTCC disposal
23 facility will be based on further analysis. NNSS presently serves as a regional disposal site for
24 LLRW and mixed LLRW generated by DOE facilities. It is also an interim storage site for a
25 limited amount of newly generated TRU mixed wastes pending transfer to WIPP for disposal.
26 From 1984 through 1989, boreholes (at depths of 21 to 37 m [70 to 120 ft]) were used at the
27 Area 5 Radioactive Waste Management Site to dispose of higher-activity LLRW and TRU
28 waste.
29
30
31 S.2.6.6 Savannah River Site (SRS)
32
33 The GTCC reference location is situated on an upland ridge within the Tinker Creek
34 drainage, about 3.2 km (2 mi) to the northeast of Z-Area in the north-central portion of SRS
35 (Figure S-2 1). The area is not currently being used for waste management.
36
37 SRS currently manages high-level waste, TRU waste, LLRW, and mixed LLRW. High-
38 level waste is vitrified at the Defense Waste Processing Facility and stored on-site pending
39 disposal. TRU waste is stored, prepared for shipment, and shipped to WIPP for disposal. LLRW
40 is treated and disposed of on-site, or it is prepared for shipment to be disposed of at other DOE
41 sites (e.g., NNSS) or commercial facilities. On-site facilities for LLRW disposal include
42 engineered trenches and vaults.
43
44
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1 S.2.6.7 WIPP Vicinity
2
3 WIPP Vicinity refers to Township 22 South, Range 31 East, Sections 27 and 35, with
4 each section containing a total of 260 ha (640 ac) or 2.6 km2 (1 mi 2). Only a portion of
5 Section 27 or Section 35, if selected, would be needed to accommodate a new GTCC waste
6 disposal facility. Section 27 is within the WIPP Land Withdrawal Boundary (LWB), while
7 Section 35 is just outside the WIPP LWB to the southeast (Figure S-22). Section 27 is
8 administered by DOE, and Section 35 is administered by the Bureau of Land Management in the
9 U.S. Department of the Interior. WIPP is located in Eddy County in southeastern New Mexico,

10 about 42 km (26 mi) east of the city of Carlsbad. The land is a relatively flat, sparsely inhabited
11 area (about 101,000 people in an 80-km [50-mi] radius, according to the 2000 census), known as
12 Los Medafios (Spanish for "the dunes").
13
14 There are no potash or oil and gas leases on Section 27 since it is part of the land that has
15 been withdrawn. Section 35 contains oil and gas leases. Currently, no waste management
16 activities are being conducted at Section 27 or Section 35.
17
18
19 S.2.6.8 Generic Regional Commercial Disposal Sites
20
21 In the absence of specific commercial sites, DOE evaluated generic commercial facilities
22 in the EIS to allow DOE to make a programmatic determination regarding disposal of GTCC
23 LLRW and GTCC-like waste in such a facility. In a Request for Information in the FedBizOpps
24 on July 1, 2005, DOE solicited technical capability statements from commercial vendors that
25 may be interested in constructing and operating a GTCC waste disposal facility. Although
26 several commercial vendors expressed an interest, no vendors have provided specific information
27 on disposal locations and methods for analysis in the EIS in response to the FedBizOpps request
28 or since that time. Should one or more commercial facilities be identified at a later time, DOE
29 would conduct further NEPA reviews, as appropriate. The generic commercial sites are
30 evaluated in the GTCC EIS on the basis of a regional approach that divides the United States into
31 four regions consistent with the designations of Regions I through IV of the NRC. The states that
32 make up each of these four regions are shown in Figure S-3. Region I comprises the 11 states in
33 the northeast; Region II comprises the 10 states in the southeast; Region III comprises the
34 7 states in the Midwest; and Region IV comprises the remaining 22 states in the western part of
35 the country.
36
37 Current commercially operated LLRW disposal facilities for non-GTCC LLRW are
38 located in Region II (Barnwell in South Carolina, which receives Class A, B, and C waste) and
39 Region IV (facilities in Richland, Washington, and in Clive, Utah, which receive Class A, B, and
40 C wastes and Class A waste, respectively). One new disposal facility located in Andrews
41 County, Texas, has been licensed and is expected to begin operating in 2011. The federal sites
42 evaluated in the EIS are also located within these same two regions.
43
44
45
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1 S.2.7 Alternatives Considered but Not Evaluated in Detail
2
3 DOE identified the alternatives for detailed analysis in this EIS on the basis of the
4 rationale provided in the Notice of Intent (NOI) for the GTCC EIS (72 FR 40135). Several
5 comments received during the scoping process indicated that DOE should include alternatives in
6 addition to those identified in the NOI. However, none of the suggested alternatives were
7 determined to be a reasonable alternative.
8
9 In the NOI for the GTCC EIS, DOE identified co-disposal of the GTCC waste at the

10 then-proposed Yucca Mountain repository as one alternative to be considered; however, DOE
11 did not include this as an alternative in this Draft GTCC EIS because since publication of the
12 NOI, the Administration has determined that developing a permanent repository for high-level
13 waste and spent nuclear fuel at Yucca Mountain, Nevada, is not a workable option and that the
14 project should be terminated. No funding has been requested in the fiscal year 2011 budget for
15 the Yucca Mountain project. Therefore, because a repository for high-level waste and spent
16 nuclear fuel at Yucca Mountain has been determined not to be a workable option and will not be
17 developed, co-disposal at a Yucca Mountain repository is not a reasonable alternative.
18
19 In addition to Yucca Mountain, the NOI for the GTCC EIS also identified ORR as a site
20 to be evaluated for potential disposal of GTCC waste by using a land disposal method because of
21 its ongoing waste disposal mission. However, disposal of radioactive waste at ORR is currently
22 limited to only wastes regulated under CERCLA. Through further reviews conducted by the
23 Low-Level Waste Disposal Facility Federal Review Group, DOE determined that the site is not
24 appropriate for disposal of LLRW containing high concentrations of long-lived radionuclides
25 (such as those found in GTCC waste), especially those with high mobility in the subsurface
26 environment. For this reason, DOE concluded that ORR is not a reasonable disposal site
27 alternative and eliminated it from detailed evaluation in this EIS.
28
29
30 S.2.8 Which Resource Areas Are Analyzed in the EIS?
31
32 DOE evaluated each alternative for its potential consequences on the following
33 11 environmental resource areas, as shown in Figure S-23.
34
35 1. Climate, air quality, and noise,
36 2. Geology and soils,
37 3. Water resources,
38 4. Human health,
39 5. Ecology,
40 6. Socioeconomics,
41 7. Environmental justice,
42 8. Land use,
43 9. Transportation,
44 10. Cultural resources, and
45 11. Waste management.
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Climate, Air Quaity, and NoiseEniom taJuic
Potential impacts on climate, air Environmental Justice

quality, and noise from activities during Potential impacts that might
construction, operations, and post-closure of disproportionately affect low-income

a waste disposal facility or minority populations

Geology and Soils Land Use
Potential impacts resulting from land Potential impacts from land requirements,

disturbance activities during construction, potential incompatibilities,
operations, and post-closure activities and disturbances

Water Resources
Potential impacts on surface water and Transportation

groundwater during construction, Potential impacts on workers and the general
operations, and post-closure of public associated with waste transportation

a waste disposal facility to the various disposal sites

Human Health 
Cultural Resources

Potential impacts (radiation doses, LCF risks, Potential impacts from facility
industrial and transportation accidents, and contru cti om h ity

intentional destructive acts) on workers and the construction on historically
general public during construction, operations, significant properties, it present,

and the post-closure time period or from access to traditional use areas

Ecology [Waste ManagementPotential impacts on vegetation, wildlife, Potential impacts on existing waste
and wetlands from facility conrwin, management capabilities from wastes
operandowe ands fromacilitonstruactioe generated during facility construction,
operations, and post-closure activities operations, and post-closure activities

Socloeconomics
Potential impacts on local employment, Cumulative Impacts

income, population, housing, and Potential impacts from constructioni
public services from facility construction, operations, and post-closure activities added

operations, and post-closure activities to other past, present, and future impacts

1 KMPA100825

2 FIGURE S-23 Environmental Resource Areas on Which the Impacts of the Alternatives Are
3 Evaluated
4
5
6 In addition to the above resource areas, DOE evaluated cumulative impacts to address the
7 impacts that could result from implementation of the proposed GTCC action at each site in
8 combination with past, present, and future planned activities (including federal and nonfederal
9 activities) at or in the vicinity of that site.

10
11
12 S.3 SUMMARY AND COMPARISON OF POTENTIAL ENVIRONMENTAL IMPACTS
13
14 DOE has evaluated the resource areas shown in Figure S-23 for each of the alternatives in
15 the GTCC EIS for disposal of the entire inventory of GTCC LLRW and GTCC-like waste. The
16 resource areas are evaluated for the construction, operations, and post-closure phases of the
17 proposed action. The decommissioning of the disposal facility is also part of the proposed action,
18 but because the facility would not be closed and properly decommissioned until some time in the
19 far future, the impact analysis for the decommissioning phase would be conducted at that time.
20 These evaluation results are presented in Table S-3. This table presents a comparison of the
21 potential impacts of the five alternatives on the resource areas shown in Figure S-23.
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1 Environmental consequences under the No Action Alternative would result from
2 continuing the practices currently used to manage these wastes for both the short term and long
3 term. However, it is assumed that current facility operations in the storage sites would continue
4 for the short term and result in minimal impacts on most resource areas (e.g., air quality,
5 geology, water resources, ecological resources, socioeconomics, land use, transportation, and
6 cultural resources). The main concerns are associated with the long-term human health impacts
7 that could result from storage of this waste. Calculations performed for the Draft GTCC EIS
8 indicate that long-term human health impacts for the No Action Alternative (analyzed for the
9 period beyond 100 years and up to 10,000 years to be consistent with the time frame analyzed for

10 Alternatives 2 to 5) could be as high as 470,000 mrem/yr with a latent cancer fatality (LCF) risk
11 of 0.3 (as compared to the highest estimate of 12,000 mremlyr and LCF risk of 0.007 [in generic
12 commercial Region I] or 2,300 mremlyr and LCF risk of 0.001 [at federal sites] for the action
13 alternatives [i.e., Alternatives 2 to 5]), depending on the region of the country in which a storage
14 site might be located.
15
16 The results of the EIS analysis indicate that the potential impacts on the various
17 environmental resource areas (shown in Figure S-23) from the action alternatives
18 (i.e., Alternatives 2 to 5) would be small and would not vary significantly among the sites
19 evaluated. Like the No Action Alternative but potentially to a much lesser extent, the exception
20 would be the long-term human health impacts in the post-closure phase for Alternatives 3 to 5
21 (borehole, trench, and vault disposal) as calculated on the basis of impacts to a hypothetical
22 resident farmer near a disposal facility. For Alternative 2, there would be no releases to the
23 accessible environment and therefore no radiation doses or LCF risks during the first
24 10,000 years following closure of the WIPP repository. Table S-4 presents a more detailed
25 comparison of the long-term human health impacts. The radiological impacts to members of the
26 general public as described in this EIS are incremental to those from natural and man-made
27 soUrces of radiation. A decision on the disposal of GTCC wastes will be made on the basis of the
28 radiological impacts from the proposed disposal facility, without considering the background
29 radiation contribution.
30
31 On the basis of the site-specific precipitation rates that were assumed, it is estimated that
32 the federal sites located in the arid regions of the country (Hanford Site, LANL, NNSS, and
33 WIPP Vicinity) would generally have lower long-term human health impacts from the
34 groundwater pathway than would the sites located in more humid regions (such as SRS). The
35 exception is INL, which is shown in Table S-4 to have the highest dose and LCF risk estimates
36 (estimated to be up to 2,300 mrem/yr and 0.001, respectively). The INL results are primarily due
37 to the distribution coefficient (Kd) of zero assumed in the calculations for the radionuclides
38 identified in the waste inventory; this assumption was made as a conservative approach to
39 account for the basalt layer that is present in some parts of INL (including the GTCC reference
40 location). Essentially, this assumption considers radionuclides to be released to the full extent
41 once the basalt layer has been penetrated. Estimates of long-term human health impacts from the
42 groundwater pathway for the No Action Alternative also indicate that the arid regions would
43 result in lower doses and LCF risks.
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TABLE S-3 Comparison of Potential Impacts

I . I Alternative

Climate, Air
Quality, and
Noise

No incremental
impacts due to
construction activities
for a disposal facility
are expected because
none would be
undertaken. It is
assumed that the
current facility
operations in the
storage sites would
continue and result in
minimal impacts.

Impacts would be low because
most construction and operational
activities would occur below
ground. Emissions associated with
Alternative 2 are lower than those
for Alternatives 3 to 5.

Construction and operational activities would be
within the boundaries of all the sites evaluated,
and these activities would contribute little to
concentrations of airborne pollutants or noise at or
beyond the site boundaries. For most sites, during
the construction phase, emissions associated with
the borehole method would be between those
associated with the trench and vault methods, with
the vault method resulting in the highest relative
emissions and the trench method having the
lowest of the three methods. Construction related
emissions from all three disposal methods would
generally add 1% or less to emissions in the
nearby areas surrounding the various sites (the
exception would be at NNSS where S02 and NO,
emissions could add about 3%). Emissions from
the operation of a borehole, trench, and vault
facility at the various sites would be lower than
those for the construction phase.

Emissions of greenhouse gases are expected to be
low and not result in significant climate change
concerns. Noise levels at a distance of 690 m
(2,300 ft) from the source would be below the
EPA guideline of 55 dBA or decibels for all the
sites evaluated. This distance is smaller than the
distance between the GTCC reference locations
and the respective nearest off-site residences.
Estimated distances of the GTCC reference
locations from the respective nearest known off-
site residences are as follows: >6 km (4 mi) at
Hanford; >11 km (7 mi) at INL; approximately
3.5 km (2.2 mi) at LANL (nearest residence in
White Rock); >6 km (4 mi) at NNSS; >14 km
(9 mi) at SRS; and >5 km (3 mi) at the WIPP
Vicinity.

Geology and No incremental No incremental impacts are Impacts would be proportional to the total land
Soils impacts due to expected because construction, area affected. The borehole method would disturb

construction activities operational, and post-closure the most land, followed by the trench and vault
for a disposal facility activities would not involve methods. No adverse impacts are expected, and no
are expected because additional land disturbance. significant changes to surface topography would
none would be occur. The potential for erosion would be lower at
undertaken. It is the five western sites evaluated (Hanford Site,
assumed that the INL, LANL, NNSS, and WIPP Vicinity) than at
current facility the eastern site (SRS) because of the low
operations in the precipitation rates at the western sites.
storage sites would
continue and result in
minimal impacts.

I
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TABLE S-3 (Cont.)

water
Resources

No incremental
impacts due to
construction activities
for a disposal facility
are expected because
none would be
undertaken. It is
assumed that the
current facility
operations in the
storage sites would
continue and result in
minimal impacts.

incremental impacts wouto oe
minor when added to those
associated with ongoing
operations at WIPP.

impacts on water resources woula generally De
small at all sites evaluated. The increase in water
use is less than 1% of the current annual use as
capacity at the sites evaluated. Impacts on surface
water and groundwater resources from surficial
spills would be expected to be low. Water
consumption associated with the borehole method
during construction would be about 530,000 L/yr
(140,000 gal/yr), which is the smallest amount
associated with the three land disposal methods.
The corresponding values for the trench and vault
methods are 1,000,000 L/yr (270,000 gal/yr) and
3,300,000 L/yr (860,000 gal/yr), respectively. The
initial construction period was assumed to be
about 3.4 years for all three land disposal
methods. The amount of potable and raw water
consumed during the operational phase of the
borehole method would also be the smallest of the
three disposal methods; it would be about
2,500,000 L/yr (650,000 gal/yr). A total of
5,300,000 L/yr (1,400,000 gal/yr) would be
required for operating either the trench or the vault
method.

+ + 4
Human Health

4 + 4
Annual
Collective
Worker
Dosea

Human health
impacts from waste
storage activities
would be low. The
annual occupational
dose from these
activities is estimated
to be 4 person-rem,
which corresponds to
an annual LCF risk of
0.002.

The annual collective worker dose
is estimated to be 0.29 person-
rem, which corresponds to an
annual LCF risk of 0.0002. No
fatalities and 3 lost workdays per
year could occur due to
occupational injuries.

The annual collective worker dose estimates
would be the same for all the sites evaluated
because the same number of workers are assumed;
the dose estimates, however, vary by disposal
method. The annual collective worker doses are
estimated to be 2.6 person-rem for the borehole
method, 4.6 person-rem for the trench method,
and 5.2 person-rem for the vault method. These
doses correspond to annual LCF risks of 0.002,
0.003, and 0.003, respectively. No fatalities are
expected to occur during waste disposal
operations, and the number of lost workdays per
year due to occupational injuries would range
from 1 to 2 for the three alternatives, with the
borehole method having the lowest number and
the vault method having the highest number.
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TABLE S-3 (Cont.)

I 8lternative

Human Health
(Cont.)

Maximum
Long-Term
Impacts

The estimated
maximum long-term
human health impacts
range from 0 mrem/yr
(for Region IV) to
470,000 mremryr (for
Region I), which
correspond to an
annual LCF risk of 0
to 0.3.

Both the annual dose and LCF risk
would be zero because there
would be no releases to the
accessible environment and
therefore no radiation doses and
LCF risks during the first 10,000
years following closure of the
WIPP repository. This is noted in
Section 5.1.12.1 of the Waste
Isolation Pilot Plant Disposal
Phase Final Supplemental
Environmental Impact Statement
issued in 1997 (DOE/EIS-0026-
S-2).

The estimated maximum long-term human health
impacts for the borehole method range from
0 mrem/yr (NNSS, WIPP Vicinity, and generic
commercial Region IV) to 820 mrem/yr (INL).
These doses correspond to an annual LCF risk of
0 to 0.0005. For the trench method, the estimates
range from 0 mrem/yr (NNSS, WIPP Vicinity,
and generic commercial Region IV) to
2,100 mrem/yr (INL), with a corresponding
annual LCF risk of 0 to 0.001. For the vault
method, the estimates range from 0 mrem/yr
(NNSS, WIPP Vicinity, and generic commercial
Region IV) to 2,300 mrem/yr (INL), with a
corresponding annual LCF risk of 0 to 0.001. The
estimates for the vault method are generally
highest, followed by the trench and then the
borehole methods. Table S-4 presents a tabulation
of the estimates for long-term human health
imoacts.

I I I
Waste
Handling
Accident to
an Individual

The impacts from a
waste handling
accident to an
individual from
current storage
activities were not
analyzed. Current
storage practices are
assumed to follow
applicable
requirements.

The impacts from a waste
handling accident involving a fire
involving a standard waste box
(SWB) were not calculated for
disposal of GTCC waste at the
WIPP repository; however, it is
expected that the dose and LCF
risk to an individual from this
accident would be similar to those
estimated for disposal at the WIPP
Vicinity (i.e., highest individual
dose of 7.5 rem with
corresponding LCF risk of 0.005).

For the borehole, trench, and vault methods, the
highest individual dose and LCF risk from a waste
handling accident is for an individual assumed to
be located 100 m (330 ft) from a fire involving an
SWB. This individual is expected to be a
noninvolved worker. While the estimates for all
the sites evaluated are fairly comparable, they
vary from site to site, depending on local
meteorology and the assumed location of the
nearest individual. The estimates are the same for
all three methods. The estimates are as follows
(the dose in rem is given first, followed by the
LCF risk in parentheses): 16 (0.009) for Hanford,
11 (0.007) for lNL, 12 (0.007) for LANL, 2.4
(0.001) for NNSS, and 7.5 (0.005) for the WIPP
Vicinity. Because the calculations depend on the
specific meteorology and location of the nearest
individual, estimates were not performed for the
generic commercial disposal facilities; however, it
is expected that the impacts would be comparable
to those listed above for the federal sites.
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Alentv I Alerai v 2 Aleratv 3 .leratv 8 lont

Human Health
(Cont.)

Waste
Handling
Accident to
Nearby
Population

The impacts from a
waste handling
accident to the nearby
population from
current storage
activities were not
analyzed. Current
storage practices are
assumed to follow
applicable
requirements.

The impacts from a waste
handling accident involving a fire
involving an SWB were not
calculated for disposal of GTCC
waste at the WIPP repository;
however, it is expected that the
dose and LCF risk to a population
from this accident would be
similar to those estimated for
disposal at the WIPP Vicinity
(i.e., highest population dose of
7.0 rem with corresponding LCF
risk of 0.004).

For the borehole, trench, and vault methods, the
highest population dose and LCF risk from a
waste handling accident is for a nearby population
assumed to be located 100 m (330 ft) from a fire
involving an SWB. The estimates are the same for
all three methods but vary from site to site,
depending on the local meteorology and assumed
locations and number of the nearest population,
with the highest estimate generated for LANL.
The estimates are as follows (the dose in rem is
given first, followed by the LCF risk in
parentheses): 95 (0.06) for Hanford, 13 (0.008) for
INL, 160 (0.1) for LANL, 0.47 (0.0003) for
NNSS, and 7.0 (0.004) for the WIPP Vicinity.
Because the calculations depend on the specific
meteorology and locations and number of nearby
populations, estimates were not performed for the
generic commercial disposal facilities; however, it
is expected that the impacts would be comparable
to those listed above for the federal sites.

Ecological
Resources

No incremental
impacts due to
construction activities
for a disposal facility
are expected because
none would be
undertaken. It is
assumed that the
current facility.
operations in the
storage sites would
continue and result in
minimal impacts.

Incremental impacts on habitat
and wildlife would be localized
and not result in adverse
population-level effects.

Impacts on ecological resources would generally
be small at all sites evaluated because of the
relatively small amount of land affected. Impacts
would be incurred by the individuals using the
impacted areas, but population-level impacts are
not expected. There are no federally listed or state-
listed threatened or endangered species reported to
be in the GTCC project areas at INL or the WIPP
Vicinity. Construction activities could affect
federal or state candidate species or species under
review for federal listing at INL or the WIPP
Vicinity. Impacts on these species would likely be
small, since the area of habitat disturbance would
be small relative to the overall size of such habitat
in the area. Several federally listed or state-listed
bird and mammal species occur within the GTCC
project areas at the Hanford Site, SRS, LANL, and
NNSS. Impacts on these species would likely be
small, since the area of habitat disturbance would
be small relative to the overall size of such habitat
in the area. Adverse impacts would be minimized
by conducting biological surveys in the project
area and using good engineering practices to
minimize impacts on the environment.
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TABLE S-3 (Cont.)

Alentv I Aleraive 2I Alentv 3 Alentv lentv

Socioeconomics No incremental
impacts due to
construction activities
for a disposal facility
are expected because
none would be
undertaken. It is
assumed that the
current facility
operations in the
storage sites would
continue and result in
minimal impacts.

Impacts would be small, because
all construction and waste disposal
activities could be conducted by
the current workforce at WIPP.

The socioeconomic impacts would be small for all
three alternatives at all of the sites considered.
Estimated peak construction year in-migration
would range from a low of 10 (borehole method at
NNSS) to a high of 127 (vault method at WIPP
Vicinity), requiring less than 1% of the vacant
housing in the peak year. Operations would create
about 38 to 51 direct jobs and about the same
number of indirect jobs, resulting in an increase of
less than 0.1% in the annual employment growth
rate. The income during operations would be
about $4 to $5 million per year.

I. I. f
Environmental
Justice

No incremental
impacts due to
construction activities
for a disposal facility
are expected because
none would be
undertaken. It is
assumed that the
current facility
operations in the
storage sites would
continue and result in
minimal impacts.

There would be no incremental
impacts beyond those that have
already occurred on the minority
and low-income populations near
the site.

The construction, operations, and post-closure of
the land disposal facilities are not expected to
result in the potential for disproportionately high
and adverse impacts on minority and low-income
populations in the vicinity of the sites considered
in this EIS. DOE will continue to consult with
American Indian tribes and coordinate with them
to ensure that their concerns are considered.
Subsequent NEPA analysis to support any GTCC
implementation would consider any unique
exposure pathways (such as subsistence fish,
vegetation or wildlife consumption, and well
water use) to determine any additional potential
health and environmental impacts.

Land Use No incremental
impacts due to
construction activities
for a disposal facility
are expected because
none would be
undertaken. It is
assumed that the
current facility
operations in the
storage sites would
continue and result in
minimal impacts.

No changes in land use at the
WIPP site or surrounding area
would occur. No additional land
surface within the existing
footprint of the WIPP site would
be affected by the construction of
the additional underground rooms
at WIPP to emplace the GTCC
LLRW and GTCC-like waste,
except for the small increased
amount of land within the existing
facility boundary needed to store
excavated material (salt) from the
repository.

The amounts of land required for the three
alternatives are 20 ha (50 ac) for the trench
method, 24 ha (60 ac) for the vault method, and
44 ha (110 ac) for the borehole method. Sufficient
space is available at all of the sites to allow for
disposal of GTCC wastes in a manner compatible
with ongoing nearby activities. It may be
necessary to modify the current land use
classification at the reference locations at SRS and
the WIPP Vicinity in order to allow disposal
facility construction and operational activities to
occur.
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TABLES-3 (Cont.)

impacts would occur
because no wastes
would be shipped.

/A Midi 01 .X,/UU trUL[K Sn11lpimes

or 11,800 rail shipments would be
required to transfer the GTCC
waste to WIPP. This could result
in I non-radiological fatality from
rail accidents and 2 non-
radiological fatalities for trucks.
For truck transportation, the
collective population dose is
estimated to be 68 person-rem
(with an LCF risk of 0.04), and the
worker dose is estimated to be
180 person-rem (with an LCF risk
of 0.1). The values for truck
transportation are larger by factors
of 1.6 and 3, respectively, than the
corresponding values for rail
transportation. The impacts are
lower for use of rail than trucks
because the number of shipments
required is smaller. The number of
estimated shipments to the WIPP
repository is larger than the
number associated with the other
three action alternatives, primarily
due to the assumption that
activated metals and RH wastes
with higher external dose rates
would be packaged in shielded
canisters for disposal at WIPP
prior to being loaded onto the
transport vehicles. All wastes
being shipped to WIPP are
assumed to be CH wastes, and the
external dose rates are taken to be
0.5 and 1.0 mrem/h at I m for use
of truck and rail, respectively.
Although the number of estimated
shipments to the WIPP repository
is larger than the number
associated with the other
alternatives, the overall estimated
public and worker doses are less
because the wastes are shipped as
CH wastes. Should the WIPP
repository be selected as the
option for disposal of these
wastes, further evaluation and
analysis to ootimize the waste

/A LOWlI 01 I,OUU trUCK snlpImeIIts Or aDOUL

5,000 rail shipments would be required to transfer
the GTCC waste to the various alternate disposal
sites. This could result in 1 non-radiological
fatality from accidents for both truck and rail. The
collective population dose for truck transportation
ranges from 63 person-rem (SRS) to 160 person-
rem (Hanford Site) and could result in an LCF risk
of up to 0.1. The worker doses for truck
transportation range from 170 person-rem (SRS)
up to 500 person-rem and could result in an LCF
risk of up to 0.3. The values for truck
transportation are larger by factors of I to 3 than
the corresponding values for rail transportation,
depending on which disposal site is addressed.
The impacts are lower for use of rail than truck
because a smaller number of shipments is
required. The external dose rates for CH packages
are assumed to be 0.5 and 1.0 mrem/h at I m for
truck and rail, respectively, which are the same as
those used for Alternative 2. The external dose
rates for RH packages are taken to be 2.5 and
5.0 mrem/h at I m for truck and rail, respectively.
About 94% of all shipments would be composed
of RH waste. Because of the large percentage of
RH shipments, the radiological transportation
impacts for Alternatives 3, 4, and 5 are generally
greater than those for Alternative 2. Should one of
the land disposal methods be selected as the
option for disposal of these wastes, further
evaluation and analysis to optimize the waste
shipment configuration would be conducted to
minimize to the extent possible the number of
shipments and potential transportation impacts.
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TABLE S-3 (Cont.)

Alerai v I Aleraiv 2I Alentv 3 lentie4 Atentv

Transportation
(Cont.)

shipment configuration would be
conducted to minimize to the
extent possible the number of
shipments and potential
transoortation imoacts.

+ + . +
Cultural
Resources

No incremental
impacts would occur
because continued
waste storage would
not result in
disturbance of
additional areas that
were not already
affected.

No incremental impacts are
expected because construction,
operational, and post-closure
activities Would not involve
additional land disturbance.

The likelihood of impacting cultural resources is
proportional to the amount of land disturbed, with
the borehole method requiring the greatest amount
of land disturbance. Procedures given in
Section 106 of the National Historic Preservation
Act would be followed as appropriate to mitigate
any impacts on these resources. Local American
Indian tribes would be consulted to ensure no
traditional cultural properties were impacted.
There are no known cultural resources within the
GTCC reference locations at the Hanford Site and
INL. Eighteen cultural resources are reported to be
in and near the GTCC reference location at
LANL, with some sites considered eligible for
listing under the National Historic Preservation
Act. A handful of very small lithic scatters are
located within the GTCC reference location at
NNSS. There are seven archaeological sites within
the GTCC reference location at SRS. Some
isolated prehistoric artifacts and possibly some
larger prehistoric cultural resources would be
found in the GTCC reference locations at the
WIPP Vicinity.

Waste No incremental The small quantities of hazardous The small quantities of nonradioactive (hazardous
Management impacts are expected and nonhazardous waste produced and nonhazardous waste) and radioactive (solid

because no during waste disposal activities and liquid LLRW) waste produced during
construction or would be managed in the same construction and waste disposal activities would
operational activities manner as wastes produced by be managed in the same manner as wastes
for disposal of GTCC ongoing operations at WIPP. produced by ongoing operations at the various
waste would be DOE sites evaluated. Specific waste management
performed. plans would be prepared as necessary to address

these wastes for the WIPP Vicinity.

a The annual occupational doses for the three land disposal alternatives were based on an average annual dose rate of 0.2 rem
per full-time equivalent (FTE) worker and the annual number of FTE workers estimated for waste disposal. An "FTE
worker" for waste disposal purposes would not actually be one worker but would likely consist of several individually
badged workers, since the workers would perform other tasks in addition to waste disposal. The worker dose estimates for
Alternative 2 were based on actual doses that have occurred during defense-generated TRU waste disposal operations.

1
2
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TABLE S-4 Comparison of Estimated Potential
Maximum Human Health Long-Term Impacts for
Alternatives I to 5a

(I

Annual Dose I Annual

Alternative I (mrem/yr) I LCF Risk
1: No Action

Region I 470,000 0.3

Region II 860 0.0005

Region III 120 0.00007

Region IV 0 0

2: WIPP (geologic repository) 0 c,d 0 c,d

3: Borehole method

Hanford Site 4.8 0.000003

TNL 820 0.0005

LANL 160 0.00009

NNSS 0 0

WIPP Vicinity 0 0

Generic Commercial Region IV 0 0

4: Trench method

Hanford Site 48 0.00003

1NL 2,100 0.001

LANL 380 0.0002

NNSS 0 0

SRS 1,700 0.001

WIPP Vicinity 0 0

Generic Commercial Region II 1,200 0.0007

Generic Commercial Region IV 0 0

5: Vault method

Hanford Site 49 0.00003

INL 2,300 0.001

LANL 430 0.0003

NNSS 0 0

SRS 1,300 0.0008

WIPP Vicinity 0 0

Generic Commercial Region 1 12,000 0.007

Generic Commercial Region II 1,200 0.0007

Generic Commercial Region III 530 0.0003

Generic Commercial Region WV 0 0
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TABLE S-4 (Cont.)

Radiation doses are given to two significant figures, and LCF

risks are given to one significant figure. A value of zero for long-
term human health impacts means that the radioactive
contamination does not reach the well of the hypothetical
receptor (for Alternatives 1, 3, 4, and 5) or the Culebra Dolomite
at WIPP for Alternative 2.

b For Alternatives 1, 3, 4, and 5, these impacts are the peak long-
term annual radiation doses and LCF risks estimated to occur
within the first 10,000 years after closure of the waste disposal
facility to a hypothetical resident farmer 100 m (330 ft)
downgradient from the edge of the disposal facility. For
Alternative 2, there would be no releases to the accessible
environment and therefore no radiation doses and LCF risks
during the first 10,000 years following closure of the WIPP
repository, as noted in Section 5.1.12.1 of the Waste Isolation
Pilot Plant Disposal Phase Final Supplemental Environmental
Impact Statement issued in 1997 (DOE/EIS-0026-S-2).
The disposal of defense-generated TRU waste at WIPP'is

conducted in accordance with the standards and criteria in
40 CFR Parts 191 and 194. As noted in footnote b, there would
be no releases to the accessible environment for disposal of
defense7generated TRU wastes at WIPP in the first 10,000 years
following closure, and the corresponding annual dose and LCF
risk are both reported as zero.

d The post-closure impacts from disposing the GTCC wastes at

WIPP were evaluated in the same manner as was done for
disposal of defense TRU waste in this repository. This analysis
indicates that the GTCC waste inventory could be disposed of at
WIPP in compliance with existing regulatory requirements.

1

2
3 Site- and radionuclide-specific Kds were assumed in the long-term human health
4 calculations and can vary significantly between sites. Kds provide an indication of the degree to
5 which the radionuclide would adhere to soil and not move with the percolating water. The higher
6 the Kd for a specific radionuclide, the more that radionuclide would adhere to soil particles. Sites
7 that have high Kds would generally result in lower groundwater radionuclide concentrations than
8 those with lower Kds.
9

10 SRS was estimated to have the second-highest dose and LCF risks after INL. The peak
11 annual dose to the hypothetical resident farmer receptor at SRS is estimated to be about
12 1,700 mrem/yr, with C-14, Tc-99, and 1-129 being the major radionuclide contributors to the
13 dose. The Kds assumed for these three radionuclides are very low and generally the same as
14 those used for all the federal sites evaluated in the EIS. As a result, these same three
15 radionuclides are also the major contributors to the dose and LCF risk to the hypothetical
16 resident farmer for the groundwater pathway to the federal sites in the western part of the
17 country. However, the low precipitation rates for these sites resulted in generally lower peak
18 annual doses and LCF risks than those for SRS, which is located in a more humid region.
19
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1 Finally, of the three waste types, the activated metals and sealed sources would result in
2 lower peak annual doses and LCF risks than would the Other Waste. This would occur because
3 the Other Waste type is physically the most leachable of the three waste types. In the GTCC EIS,
4 it is assumed that the Other Waste would be stabilized with grout to minimize degradation over
5 time. This would also reduce leaching of radionuclides. The activated metal and sealed source
6 wastes are much more durable than the stabilized Other Waste, and leaching from these two
7 waste types would be much lower over the long term.
8
9 These results are intended to be viewed in a comparative manner, given the uncertainties

10 associated with this analysis. A number of simplifying assumptions are made for the purposes of
11 the comparative analysis in this EIS, especially in terms of the long-term performance of
12 engineered materials assumed for the borehole, trench, and vault disposal facilities. It is expected
13 that detailed, site-specific assessments that would include more specific calculations on the
14 physical and chemical performance of different engineered materials would be made before
15 implementation of any alternative.
16
17 The results presented here should not be used for regulatory compliance purposes in the
18 future, and they should not be compared with site-specific performance assessments that have
19 been conducted for existing waste-disposal facilities. Such assessments are based on site-specific
20 exposure scenarios and conditions. However, the assessment in this EIS does provide useful
21 information to guide the decision-making process for identifying the most appropriate alternative
22 to manage these GTCC wastes.
23
24
25 S.4 CUMULATIVE IMPACTS
26
27 Potential impacts of the GTCC proposed action are considered in combination with the
28 impacts of past, present, and reasonably foreseeable future actions. Cumulative impacts are
29 evaluated for Alternatives 2 to 5. DOE did not evaluate the cumulative impacts of the No Action
30 Alternative, since such an evaluation would involve making speculative assumptions about
31 environmental conditions and future activities at the many locations where the GTCC LLRW
32 and GTCC-like waste could be stored.
33
34 For Alternative 2, the low potential impacts of that alternative indicate that the
35 cumulative impacts from the construction, operations, and post-closure phases of the proposed
36 action at the WIPP site would be small and would not exceed regulatory requirements
37 established for the WIPP facility. The post-closure performance analysis performed for
38 emplacement of all GTCC LLRW and GTCC-like waste at WIPP demonstrates that disposal of
39 these wastes would result in WIPP still being in compliance with existing regulatory
40 requirements.
41
42 For Alternatives 3 to 5 at the federal sites, the estimated impacts from the GTCC
43 proposed action are not expected to contribute substantially to cumulative impacts for the various
44 resource areas evaluated, with the likely exception of potential human health impacts in the long
45 term. That is, during the post-closure phase of the proposed action, potential leaching of
46 radionuclides from the GTCC waste inventory into groundwater could contribute to doses and
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1 LCF risks to a hypothetical resident farmer located about 100 m (330 ft) from the edge of the
2 borehole, trench, or vault disposal facility at the federal reference locations (i.e., at the Hanford
3 Site, INL, LANL, and SRS). For the Hanford Site, as stated in the Draft Tank Closure and Waste
4 Management Environmental Impact Statement for the Hanford Site, Richland, Washington
5 (DOE 2009), when the impacts of technetium-99 from past leaks and cribs and trenches (ditches)
6 are combined, DOE believes it may not be prudent to add significant additional technetium-99 to
7 the existing environment. Therefore, one means of mitigating this impact would be for DOE to
8 limit disposal of off-site waste streams containing iodine-129 or technetium-99 at Hanford. The
9 post-closure doses and LCF risks are summarized in Table S-4. The resident farmer scenario is

10 assumed to be conservative (i.e., one that overestimates the expected dose and LCF risk) because
11 it assumes a total loss of institutional control and institutional memory with regard to the
12 disposal facility. The sites evaluated are on federal land and would most likely continue to be
13 managed by the federal government for a long time. Follow-on NEPA evaluations to support
14 further considerations of siting a new borehole, trench, or vault disposal facility at the sites
15 evaluated in this EIS would provide more detailed analyses of site-specific issues relative to
.16 cumulative impacts.
17
18
19 S.5 UNCERTAINTIES ASSOCIATED WITH THE EVALUATIONS IN THE DRAFT
20 GTCC EIS
21
22 The impact analyses conducted for the Draft GTCC EIS used methodologies and
23 approaches consistent with Council on Environmental Quality and DOE requirements and
24 guidance for preparing an EIS. Uncertainties associated with the various environmental resource
25 areas evaluated in the Draft GTCC EIS are not unique to the Draft GTCC EIS. As previously
26 discussed, the results of the impact analyses for the action alternatives (summarized in
27 Sections S.3 and S.4) indicate that the impacts on the various resource areas from the proposed
28 action would be generally small and that they would not vary much among the sites evaluated,
29 with the possible exception of potential post-closure impacts on human health. The results from
30 the analysis of human health impacts in the post-closure phase indicate that potential future doses
31 and LCF risks to a hypothetical resident farmer could vary significantly by site. Hence, the
32 discussion on uncertainties focuses on this aspect of the analysis because it could provide
33 information that would be useful for identifying a preferred alternative.
34
35 Several factors could alter the estimated human health impacts associated with disposal
36 of these wastes, including changes in (1) the waste volume and radionuclide inventory, (2) the
37 assumptions about the design and layout of the facilities, (3) the assumptions used to simulate
38 how long the integrity of the engineered barriers and waste stabilizing agents would stay intact,
39 and (4) the assumptions about site characteristics used as input for the calculations.
40
41 The radiological impacts on human health would depend mostly on the total radioactivity
42 and the mix of radionuclides that would make up the waste. That is, if the waste volumes
43 doubled but total activity remained the same, it is anticipated that there would be no major
44 change in the radiological impacts. Increasing the total radionuclide activity by a factor of two
45 with the same mix of radionuclides, however, would essentially double the radiological impacts.
46 Because the uncertainty with regard to the waste inventory is generally low to moderate, the
47 inventory does not represent a major source of uncertainty in the human health impact analysis.
48
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1 Changes in the design and layout of the disposal facility could also change the potential
2 human health impacts. For purposes of analysis in the EIS, the depths of the disposal area
3 available for waste placement are assumed to be 4.3 to 5.5 m (14 to 18 ft) above ground surface
4 (ags) for vaults, at 5 to 10 m (15 to 30 ft) bgs for'trenches, and from 30 to 40 m (100 to 130 ft)
5 bgs for boreholes. Changes in the design and layout of the disposal facility could result in
6 changes in the total area and the subsequent depths of the waste disposal horizon in the EIS
7 analyses. The footprint of the disposal facility, along with the distance from the edge of the
8 facility to an off-site hypothetical well where potential radiation exposures are assumed to occur,
9 determines the total distance that the radionuclides need to travel in the groundwater aquifer to

10 cause a radiation dose. For example, a decrease in the footprint of the disposal facility would
11 shorten the distance from the midpoint of the waste zone to the off-site well. This shorter
12, distance would increase the radionuclide concentrations in the groundwater at an off-site well
13 because there would be less dilution, and it would result in somewhat higher doses from the use
14 of this groundwater. Calculations based on actual distances during implementation should
15 provide a more representative estimate.
16
17 Changes to the design of the disposal facility could result in changes to the area
18 potentially exposed to infiltrating water. A larger disposal area would allow more water
19 infiltration and result in more radionuclides leaching out to deeper soils. Alternatively, a smaller
20 area (with a subsequent greater depth of waste disposal) would result in a shorter soil column
21 beneath the disposal units through which radionuclides leaching from the disposal area would
22 need to travel to reach the groundwater table. The overall effect that could result from changes in
23 the geometrical configuration of the disposal cells needs to be assessed with regard to the time
24 frame used to evaluate the potential impacts and the specific site in question. However, these
25 changes would not add a significant amount of uncertainty to the results, unless major changes
26 were made to the current conceptual facility designs used in these analyses.
27
28 For the GTCC EIS, it is assumed that the engineered barriers (including the cover) would
29 remain effective for the first 500 years after closure of the disposal facility and that during this
30 time, essentially no infiltrating water would reach the wastes from the top of the disposal facility.
31 It is assumed that after 500 years, some amount of infiltrating water (20% of the site-specific
32 natural infiltration rate reported for each of the sites evaluated) would contact the wastes through
33 the top of the disposal facility, and that the water infiltration rate to the perimeter and beneath the
34 disposal facilities would be 100% of the site-specific natural infiltration rate. It should be noted
35 that if the infiltration rate to the top of the disposal facility is increased, the dose estimates would
36 also increase. It is also assumed that the Other Waste would be stabilized with grout or other
37 material and that this stabilizing agent would be effective for 500 years. No credit is taken for the
38 effectiveness of this stabilizing agent after 500 years. The radionuclides in the disposed-of
39 wastes would be available for leaching by infiltrating water after 500 years.
40
41 Many of the radionuclides in the GTCC LLRW and GTCC-like wastes have very long
42 half-lives, so the 500-year effectiveness period assumed for purposes of analysis in this EIS is
43 relatively short and would not result in an appreciable reduction in the total hazard associated
44 with these wastes as a result of radioactive decay, especially when the time it would take for
45 these radionuclides to reach the hypothetical off-site receptor is considered. The uncertainty is
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1 related to how much longer the engineered barriers and stabilization process could remain
2 effective for the sites at which the potential impacts are estimated to be high.
3
4 In addition, global climate change impacts might add another aspect of uncertainty with
5 regard to the long-term performance of the borehole, trench, and vault waste disposal facilities at
6 the sites evaluated in the GTCC EIS. Over a recent 50-year period (1958-2008), the annual
7 average precipitation in the United States increased about 5%, but there were regional
8 differences (Karl et al. 2009). The global climate change model predictions indicate that in the
9 South, particularly in the Western United States, drier or prolonged drought conditions could

10 arise, whereas Northern areas could become wetter.
11
12 Although the global climate change impacts are modeled only to the year 2100, these
13 initial indications can be used to provide a perspective on what impacts global climate change
14 might have on the proposed borehole, trench, and vault waste disposal facilities at the various
15 reference locations or regions evaluated in this EIS. As discussed previously, the water
16 infiltration rate is one of the key input parameters that affect how much radioactivity could leach
17 from waste in the disposal facility. On the basis of the global climate change predictions under a
18 higher (i.e., worst-case) emission scenario (Karl et al. 2009), infiltration rates at the sites located
19 in the Southwest (e.g., LANL, NNSS, WIPP Vicinity, and the generic commercial location in the
20 southern part of NRC Region IV) are expected to decrease slightly, while rates at the sites
21 located in the Northwest (e.g., Hanford Site and INL) would increase slightly. For sites in the
22 Southeast (e.g., SRS), annualized precipitation rates are not expected to change much to 2100.
23
24 On the basis of Karl et al. (2009), it can be said that the maximum increase or decrease in
25 precipitation under a higher emission scenario would be plus or minus 10%. Under a lower
26 emission scenario, these percentages would be lower, and thus climate changes would probably
27 not have any significant impacts on GTCC waste disposal operations. This is because essentially
28 no precipitation changes are expected in humid sites such as SRS. For sites located in drier areas,
29 such as Hanford, INL, LANL, NNSS, and WIPP/WIPP Vicinity, small changes would be
30 expected. However, because the post-closure human health estimates presented in the GTCC EIS
31 are for 10,000 years or more, and because current global climate change model projections
32 extend only to the year 2100, it is uncertain whether the indications discussed here would
33 continue for the 10,000-year post-closure period analyzed in the GTCC EIS.
34
35 Most of the long-term radiation doses and LCF risks associated with the groundwater
36 pathway would be attributable to leaching of the Other Waste. By using robust engineering
37 designs and redundant measures to contain the radionuclides in the disposal unit (i.e., increasing
38 the time period of effectiveness of covers and stabilizing agents), the potential releases of
39 radionuclides would be delayed and reduced to very low levels, thereby minimizing the potential
40 groundwater contamination and its associated human health impacts in the future.
41
42 The modeling simulation conducted for the GTCC EIS is a simplified representation of
43 more complex soil and groundwater processes, and this simplification adds uncertainty to the
44 results. The RESRAD-OFFSITE computer code was used for this analysis, and input parameters
45 were determined on a site-specific basis, as available; most were obtained from previous
46 analyses performed at these sites. In addition, the site-specific distribution coefficients used as
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input into the model calculations have inherent uncertainties associated with them, and it is
difficult to assign values for the level and direction of uncertainty that exist in the distribution
coefficients for each site and from site to site.

It is assumed in this EIS that a resident farmer would be located 100 m (330 ft)
downgradient from the edge of the disposal facility and would develop a well as a source of
drinking water. This assumption is considered to be conservative because the distance from the
edge of the disposal facility to such an individual (given the current configurations of the
alternative sites evaluated in this EIS) would be much longer. Use of a more realistic distance
would result in much lower doses than those presented in this EIS. This distance adds a great
deal of uncertainty and conservatism to the results presented in this EIS.

Finally, the human health impacts estimated for a hypothetical resident farmer (provided
in Table S-3) are intended to serve as indicators of the performance or effectiveness of each of
the land disposal methods at each of the sites evaluated and are expected to provide a metric for
comparing the relative performance of the land disposal methods at these sites. When
considering which GTCC disposal alternative to select, DOE will consider the potential dose to
the hypothetical resident farmer as well as other factors described in Section S.6 of this
Summary.

S.6 WHAT WILL DOE CONSIDER IN DEVELOPING A PREFERRED
ALTERNATIVE?

DOE does not have a preferred T .
alternative. Hence, one has not been included in
the Draft GTCC EIS. Because of the complex
nature of the proposed action and the potential
implications for disposal of LLRW, other
factors, if any, that should be considered (aside
from those discussed here in Section S.6 of the Summary) are being solicited during the public
comment period in addition to comments on other aspects of the document. DOE will develop a
preferred alternative for inclusion in the Final GTCC EIS. A combination of alternatives could
be developed as the preferred alternative. Consistent with Council on Environmental Quality
guidance, DOE's preferred alternative will be the alternative that would fulfill DOE's statutory
mission and responsibilities and would consider (1) comments received during the public
comment period of the Draft GTCC EIS; (2) DOE and NRC requirements for the disposal of
LLRW, such as those as found in 10 CFR Part 61 and DOE Order 435.1, Radioactive Waste
Management; and (3) environmental, technical, economic and other findings presented in the
GTCC EIS. The Draft GTCC EIS considers the public scoping comments on the NOI that were
received, and it evaluates the conceptual designs for enhanced land disposal methods as
alternatives to the deep geologic disposal method, which the NRC currently considers to be an
acceptable method for disposing of GTCC LLRW. A summary of the public comments on the
Draft GTCC EIS will be prepared and included in the Final GTCC EIS, and DOE will consider
the comments in developing the preferred alternative.
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1 In 10 CFR Part 61, "Licensing Requirements for Land Disposal of Radioactive Waste,"
2 the NRC classifies LLRW into four classes (Classes A, B, and C, and GTCC LLRW) on the
3 basis of the concentrations of short-lived and long-lived radionuclides (10 CFR 61.55). By
4 controlling isotope concentrations in each class, the NRC regulations seek to control potential
5 radiation exposures to future receptors, including inadvertent human intruders (e.g., a water well
6 driller) after the period of active institutional control has ended. The NRC states in 10 CFR 61.55
7 that GTCC LLRW is not "generally acceptable" for near-surface disposal, although the NRC
8 recognizes in 10 CFR 61.7(b)(5) that "there may be some instances where waste with
9 concentrations greater than permitted for Class C waste would be acceptable for near-surface

10 disposal with special processing or design."
11
12 The NRC regulations require GTCC LLRW to be disposed of in a geologic repository, as
13 defined in 10 CFR Part 60 or 63, unless proposals for an alternative method are approved by
14 NRC under 10 CFR 61.55(a)(2)(iv). The NRC regulations identify one approved method for the
15 disposal of GTCC waste (a geologic repository), but they allow DOE to plan for and develop an
16 alternative method.
17
18 In addition to protecting individuals from inadvertent intrusion, the preferred disposal
19 alternative must protect the general population and involved workers from potential releases of
20 radioactivity during facility construction and disposal operations. Long-term impacts after
21 completion of the disposal operations and closure of the disposal facility also need to be
22 considered. DOE would develop the preferred alternative by considering these aspects along
23 with potential impacts on climate, air quality, and noise; geology and soils; water resources;
24 ecology; socioeconomics; environmental justice; land use; cultural resources; waste
25 management; transportation; and cumulative impacts. DOE structured the GTCC EIS so that the
26 preferred alternative could be identified on the basis of a waste type, site, and disposal method.
27 The preferred alternative could be a combination of two or more alternatives and could include
28 the No Action Alternative.
29
30 The following text summarizes key considerations related to the alternatives analyzed in
31 this Draft EIS. In addition to public comments, these considerations include waste type
32 characteristics, disposal method considerations, and disposal location considerations.
33
34
35 S.6.1 Public Comments
36
37 DOE will consider all comments postmarked or received during the 120-day comment
38 period in identifying a preferred alternative that will be presented in the Final GTCC EIS.
39 Comments postmarked after the comment period closes will be considered to the extent
40 practicable. See Section S.7 for additional information regarding the public involvement process
41 for the GTCC EIS.
42
43
44 S.6.2 Waste Type Characteristics
45
46 The three types of GTCC waste (activated metals, sealed sources, and Other Waste)
47 addressed in the Draft GTCC EIS come from different sources and have different physical,
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1 chemical, and radiological characteristics. In addition, some waste types differ in terms of their
2 availability for disposal at specific times. Thus, it might be appropriate to use different disposal
3 methods for different waste types. Key factors related to the three GTCC waste types that might
4 determine whether one disposal method would be more appropriate than another include the
5 following:
6
7 Radionuclide inventory. The GTCC wastes include a wide range of
8 radionuclides. Sealed sources generally consist of one (or possibly a few)
9 radionuclides, whereas activated metal waste and the Other Waste type

10 contain a larger number of radionuclides. Some of these radionuclides (such
11 as strontium-90 [Sr-90] and Cs-137) have relatively short half-lives of about
12 30 years, whereas others (such as Pu-239) have half-lives of more than
13 10,000 years. Both the total inventory and mix of radionuclides are important
14 to consider when selecting (an) appropriate disposal method(s) for a particular
15 waste type.
16
17 A number of TRU radionuclides decay to radioactive progeny, and the
18 presence of these in-growth radionuclides needs to be addressed. Also, some
19 radionuclides emit significant amounts of gamma radiation (such as Co-60
20 and Cs-137), whereas others emit very little or no such radiation. The
21 activated metals are expected to have the highest gamma exposure rates of the
22 three waste types, and the sealed sources are expected to have the lowest
23 exposure rates. The Other Waste is divided into CH and RH wastes, because
24 some of the Other Waste could contain significant concentrations of fission
25 products and neutron activation products that could decay and release
26 significant amounts of gamma radiation, whereas others might have very little
27 of these radionuclides.
28
29 The concentrations of long-lived radionuclides in waste determine how long it
30 will remain hazardous. Many of the GTCC-like wastes have long-lived TRU
31 radionuclides, and so they will remain hazardous for many thousands of years.
32 Similar wastes are currently being disposed of in a geologic repository
33 (WIPP) because of this concern. Also, the relative mobility of the
34 radionuclides in groundwater systems varies widely; some radionuclides (such
35 as Tc-99 and 1-129) are quite mobile, while radioactive metals tend to bind
36 with the soil particles and move more slowly in the environment.
37
38 Waste form stability. While all of the GTCC wastes are solids, some are much
39 more durable than others. It is assumed that activated metal wastes would
40 retain their integrity for very long periods, while the Other Waste would be
41 stabilized in a grout matrix to ensure the integrity of its waste form. Sealed
42 sources are also very robust and are expected to retain their form for long time
43 periods. Waste form stability influences the longevity of a disposal facility,
44 with forms that could degrade more quickly being a long-term concern.
45
46 • Size. Some GTCC activated metal wastes are large metallic items that can be
47 disposed of more readily in a near-surface trench or vault than in a borehole or
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geologic repository (WIPP). Use of boreholes or a geologic repository might
require more waste handling to make the physical size of the waste
manageable than use of trenches or vaults and could result in greater worker
doses.

Availability for disposal While some GTCC wastes are currently in storage
and available for disposal, many GTCC wastes will not be generated for
several decades (see Figure S-6). The activated metal wastes are mainly
associated with commercial nuclear power plants, and most of them are
expected to operate for 20 years or more. Excess or unwanted radioactive
sealed sources represent a national security concern, so their disposal is a high
priority.

On the basis of these factors, it is important to take into account the characteristics of a
specific waste type with the site and disposal method under consideration to ensure the timely,
cost-effective, and safe disposal of GTCC wastes. Sealed sources (which are generally small and
durable) might be good candidates for borehole disposal, whereas other large wastes (such as
activated metal wastes) might be better suited for trenches and vaults. Many of the sealed sources
recovered by the DOE GTRI/OSRP for national security or public health and safety purposes
meet the criteria for disposal at existing DOE facilities (when GTRI/OSRP recovers sealed
sources, DOE typically takes ownership of the sources and may dispose of them at DOE
facilities if they meet waste acceptance criteria for such facilities and manages them as DOE
LLRW or TRU waste). The long-term hazards associated with GTCC wastes might preclude the
use of certain disposal sites and methods, especially those that could result in groundwater
contamination.

S.6.3 Disposal Methods

Key factors to consider in identifying a
preferred disposal method for GTCC LLRW
and GTCC-like waste include (1) protecting the
inadvertent human intruder, (2) leveraging
operational experience, (3) minimizing
institutional controls, and (4) achieving cost-
effective disposal. Each of these factors is
discussed here.

S.6.3.1 Inadvertent Human Intrusion

An inadvertent intruder is a person who
might occupy the disposal site after closure and
engage in normal activities, such as agricultural
activities or the construction of buildings, or
other pursuits in which the person might be unknow

intrusio Poe tilfr n d' IFI11 JHI LH •t 1t
i~~~il ~ ~ 1l -I~ i llb 111 l j•

operationalon SI eS I •0101 LI a n til pat t otlt•Jt

Pot-coslr ca e F aor metod ta n m'ini~m'eth

tngly exposed to radiation from the waste
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1 (10 CFR 61.2). Human intrusion impacts might be mitigated by the waste form and packaging,
2 institutional controls, and engineered and natural barriers (e.g., grouting and depth of disposal).
3 All four disposal methods analyzed in this EIS include a combination of some or all these
4 mitigation features.
5
6
7 S.6.3.2 Construction and Operational Experience
8
9 All four disposal methods have been used to some degree in the United States or other

10 countries to dispose of radioactive waste similar to the three waste types analyzed in the GTCC
11 EIS.
12
13 Deep geologic disposal. The DOE WIPP facility is currently the only
14 operating deep geologic repository in the United States. Since it began
15 operations in 1999, the facility has successfully received more than 64,000 m3

16 (2,300,000 ft3) of CH and RH TRU waste from DOE defense activities. This
17 waste includes radioactive sealed sources, debris, and Other Waste similar to
18 GTCC waste. Most of the GTCC-like waste is similar to waste currently being
19 disposed of at WIPP, except that it may not meet waste acceptance criteria for
20 disposal at WIPP as defense-generated TRU waste.
21
22 Boreholes. DOE successfully demonstrated the use of borehole facilities to
23 dispose of radioactive waste at NNSS (formerly NTS), which operated from
24 1984 through 1989 and received DOE waste similar to GTCC LLRW.
25 Borehole disposal is receiving increased attention from the International
26 Atomic Energy Agency as an option for disposal of disused sealed sources.
27 Currently, there are no NRC-licensed borehole facilities in the United States.
28 The advantages of the borehole method are as follows: (1) it may be amenable
29 to receiving intermittent or low-volume waste like GTCC waste; (2) it is
30 visually unobtrusive; (3) it has the potential for robust long-term isolation of
31 wastes; and (4) no workers need to enter the disposal borehole, which thereby
32 minimizes worker hazards. Boreholes also provide the greatest amount of
33 natural shielding (the surrounding soil) of any of the three land disposal
34 methods. A disadvantage of the borehole method is the low volume capacity
35 of the borehole and the much higher volume of unused space surrounding
36 each borehole. Consequently, a very large number of boreholes
37 (approximately 930 boreholes) would be required to manage the entire GTCC
38 waste volume. As mentioned above, the technology might be better suited to
39 specific waste types (e.g., sealed sources), for which fewer boreholes would
40 be required.
41
42 Trenches. Trenches are used for the disposal of LLRW in the United States
43 and at a number of sites around the world. Commercial facilities dispose of
44 Class A, B, and C LLRW in trenches and vaults. In addition, DOE uses
45 trenches to dispose of its LLRW, including LLRW comparable to GTCC
46 LLRW (e.g., Sr-90 radioisotope thermoelectric generators) on the basis of
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1 performance assessment analyses (systematic analyses of the potential risks
2 posed by waste management systems). SRS currently disposes of large
3 equipment (e.g., large cesium sources and other LLRW) in trenches by using
4 the components-in-grout technique. This technique allows large equipment to
5 be disposed of in trenches, and the waste form is surrounded with grout on all
6 sides (bottom, sides, top). This approach will limit future subsidence and the
7 release of radionuclides. The conceptual design for the trench that is evaluated
8 in the GTCC EIS employs a deeper (1 1-m or 35-ft deep) and narrower (3-m or
9 10-ft wide) design than conventional belowground, near-surface radioactive

10 waste disposal facilities in order to protect the facility from inadvertent human
11 intrusion. Potential operational advantages of the trench include (1) its visual
12 unobtrusiveness, (2) its ease of construction, and (3) the relative ease with
13 which the wastes can be disposed of. Potential disadvantages include (1) the
14 increased poss'ibility of exposing workers to radiation hazards (i.e., more than
15 that presented by boreholes), unless temporary covers or shields would be
16 used, and (2) the possibility that this method might provide less protection
17 from future intrusion into the wastes, as compared to boreholes and deep
18 geologic disposal.
19
20 Vaults. Vaults similar to the design presented in the GTCC EIS have been
21 operated by DOE at SRS and other DOE facilities for the disposal of LLRW.
22 The disposal method is more commonly used in humid environments, where
23 belowground disposal methods might be limited by shallow groundwater. The
24 conceptual design for the vault includes thick reinforced concrete walls,
25 floors, and ceilings. To further isolate the waste, an engineered cover system
26 is included in the design. Potential advantages of the vault include (1) it can
27 be inspected visually and be more easily monitored than the other alternative
28 land disposal methods; (2) because of its high visibility, inadvertent human
29 intrusion is unlikely; and (3) it does not rely on waste packages for structural
30 support (i.e., structural support is provided by the concrete cells). Potential
31 disadvantages are (1) active maintenance requirements (including active
32 institutional controls) are likely to be more extensive than those of the other
33 methods because of its visibility and exposure to the elements; (2) the costs to
34 construct and operate it are higher than those of the other alternative land
35 disposal methods; (3) it has a higher potential for exposing workers to
36 radiation hazards than the other land disposal methods, unless temporary
37 shielding or waste covers are used; and (4) it could attract intentional intruders
38 because of its visibility.
39
40
41 S.6.3.3 Post-Closure Care Requirements
42
43 Some disposal methods might need to rely more on post-closure care than others.
44 Because an above-grade vault is exposed to the elements, it might require more active
45 institutional controls than the trench, borehole, and deep geologic disposal methods, extending to
46 times beyond the period of active institutional control normally considered when evaluating the
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1 safety of waste management facilities. If post-closure care is not maintained, vaults could pose a
2 greater potential for radiological exposures to the public. Consequently, maintenance of active
3 institutional controls is considered particularly important for this technology to achieve post-
4 closure safety. Long term post-closure care requirements for the trench, borehole, and deep
5 geologic methods should be less.
6
7
8 S.6.3.4 Construction and Operating Costs
9

10 The estimated cost to construct and operate a GTCC waste disposal facility ranges from
11 $250 million for disposal at a new trench facility to $570 million for disposal at the WIPP
12 geologic repository, as shown in Table S-5. The cost estimates for each disposal method are
13 based on the assumption that all GTCC waste would be disposed of by that method, although
14 different combinations of disposal methods could be used for the different waste types. Costs for
15 facility permits, licenses, transportation, packaging, and post-closure activities are not included
16 in the estimates.
17
18

TABLE S-5 Costs of GTCC Waste Disposal Alternativesa

WIPP 14 560 570

Borehole 210 120 330
Trench 88 160 250

Vault 360 160 520

a Costs are rounded to two significant figures.

b Construction costs for the WIPP facility are for 26 new rooms.

Construction costs for the borehole, trench, and vault disposal facilities
are for 930 boreholes, 29 trenches, and 12 vaults (consisting of
130 total vault cells), respectively, and the supporting infrastructure.

C The operational cost for WIPP is based on the actual per-shipment cost

for fiscal year 2008. Operational costs assume 20 years of facility
operations for the borehole, trench, and vault disposal methods. On the
basis of the assumed receipt rates, the majority of the wastes would be
available for emplacement during the first 15 years of operations. The
actual start date for operations is uncertain at this time and dependent
upon, among other things, the alternative or alternatives selected,
additional NEPA analysis as required, characterization studies, and
other actions necessary to initiate and complete construction and
operation of a GTCC waste disposal facility. For purposes of analysis
in the Draft GTCC EIS, DOE assumed a start date of disposal
operations in 2019. However, given these uncertainties, the actual start
date could vary.
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The GTCC EIS evaluates six federal
locations for the potential disposal of GTCC Di L Catns

waste, of which one is in a humid environment itol teniol
(SRS) and five are in semi-arid or arid ]M11 ielthnris F i lleRic tha reduce
environments (Hanford, INL, LANL, NNSS, i man laa r to bh nr
WIPP/WIPP Vicinity). In addition, the Draft a tt lnm

GTCC EIS evaluates generic commercial m1ti I , io al at wi

locations in four regions of the United States. stes.
On the basis of the results presented in the Draft L 1 IZ\• A tlMld 110
GTCC EIS, key factors to be considered in at \ im imS
identifying a preferred disposal location for riinca MR] Oth a r1t

GTCC LLRW are potential human health risks
for the post-closure long-term phase (including potential cumulative human health impacts from
the post-closure phase); cultural resources and tribal concerns; and existing laws, regulations,
and other requirements.

S.6.4.1 Human Health Impacts

Human health impacts include the (1) potential exposure of workers and the general
public to radiation during routine conditions and accidents and (2) direct impacts on workers and
the public from industrial and transportation accidents. All potential impacts will be considered
in developing a preferred alternative. A primary consideration is the potential long-term (post-
closure) impacts on members of the general public who might be exposed to radioactive
contaminants released from the waste packages that are transported in groundwater and migrate
to an accessible location, such as a groundwater well. Consequently, potential cumulative long-
term human health impacts at each of the sites evaluated would likewise be of primary
consideration. For example, the long-term doses and LCF risks estimated for the GTCC
proposed action for the Hanford Site should be considered relative to the findings presented in
the Draft Tank Closure and Waste Management Environmental Impact Statement for the
Hanford Site, Richland, Washington (TC&WM EIS) in October 2009 (DOE 2009). According to
the TC&WM EIS, receipt of off-site waste streams that contain specific amounts of certain
isotopes, specifically 1-129 and Tc-99, could cause an adverse impact on the environment. The
Tc-99 inventory from off-site waste streams evaluated in the TC&WM EIS shows impacts that
are less significant than those of 1-129. However, when the impacts of Tc-99 from past leaks and
cribs and trenches (ditches) are combined, DOE believes it may not be prudent to add significant
additional Tc-99 to the existing environment. Therefore, one means of mitigating this impact
would be for DOE to limit disposal of off-site waste streams containing 1-129 or Tc-99 at
Hanford.

With regard to transportation impacts, the optimal location would be one that is close to
the waste-generating sources. This location would minimize the overall transportation distance
and would have the lowest potential impacts on human health. However, most of the waste
generators are located in the eastern half of the United States, and these areas have more humid
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1 climates than do sites in the western part of the country. The more humid sites (SRS and generic
2 Regions I and II) were shown to generally have greater long-term impacts from the groundwater
3 pathway, and this concern is a major consideration in identifying an acceptable location for a
4 GTCC waste disposal facility. This does not mean that a site in a humid region could not be used
5 for such a facility. Rather, a facility in a humid environment would have to rely more on
6 engineering measures and institutional controls to ensure that the long-term hazards were
7 maintained at acceptable levels.
8
9

10 S.6.4.2 Cultural Resources and Tribal Concerns
11
12 Cultural resources include, among other things, definitive locations of traditional cultural
13 or religious importance to specified social or cultural groups, such as American Indian tribes
14 ("traditional cultural properties"). DOE has begun consultations with participating tribes who
15 have cultural or historical ties to DOE sites being analyzed in the GTCC EIS. Tribal
16 perspectives, comments, and concerns (e.g., environmental justice issues) identified during the
17 consultation process will be considered by DOE in selecting and implementing (a) disposal
18 alternative(s) for GTCC waste.
19
20
21 S.6.4.3 Laws, Regulations, and Other Requirements
22
23 A number of laws, regulations, and requirements apply to the disposal alternatives
24 considered in the GTCC EIS. These include requirements that generally apply to all proposed
25 disposal locations as well as those that apply to a specific site (e.g., WIPP LWA). DOE will
26 consider all applicable laws, regulations, and other requirements in developing a preferred
27 alternative.
28
29
30 S.7 PUBLIC INVOLVEMENT
31
32 DOE is committed to communicating to the public information about the GTCC EIS to
33 ensure that potentially affected communities, tribal groups, and other interested parties
34 understand DOE's proposed action and are given the opportunity to participate in decisions that
35 may affect them. DOE issued the Advance Notice of Intent on May 11, 2005 (70 FR 24775) and
36 the NOI on July 23, 2007. DOE issued a printing correction for the NOI on July 31, 2007. DOE
37 also established a public website at the same time it issued the NOI (www.gtcceis.anl.gov) in
38 order to give the public access to information on the NEPA process, the EIS, and public
39 involvement opportunities. The NEPA process followed by DOE for the GTCC EIS is shown in
40 Figure S-24.
41
42 The NOI announced nine public scoping meetings and a comment period from July 23
43 through September 21, 2007, during which time DOE solicited comments from stakeholders,
44 including federal, state, and local agencies; American Indian tribal representatives; and the
45 general public to assist in defining the proposed action, alternatives, and issues requiring
46 analysis.
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Approximately 330 people attended the GTCC EIS
public scoping meetings at which DOE provided information
regarding the GTCC waste inventory and the proposed
alternatives presented in the NOI (disposal methods and
locations).

The public scoping meetings were held on the following

dates at these locations:

" August 13, 2007 - Carlsbad, New Mexico

" August 14, 2007 - Los Alamos, New Mexico

" August 22, 2007 - Oak Ridge, Tennessee

" August 23, 2007 - North Augusta, South Carolina

" August 27, 2007 - Troutdale, Oregon

" August 28, 2007 - Pasco, Washington

" August 28, 2007 - Pasco, Washington

• August 30, 2007 - Idaho Falls, Idaho

• September 4, 2007 - Las Vegas, Nevada

• September 10, 2007 - Washington, D.C.

S.7.1 Public Scoping Comments on the Notice of Intent

DOE received 249 individual comments via emails,
faxes, letters, and transcripts of oral comments. DOE considered
all oral and written public comments in identifying the range of
alternatives for the EIS.
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FIGURE S-24 GTCC EIS
NEPA Process

Comments received during the public scoping period
focused on the amount of inventory being included for
evaluation in the EIS, the sites that would be considered, the disposal methods or technologies
that would be considered, the resource areas to be evaluated, and the impact assessment
methodologies. Representative comments and DOE responses are provided as follows. The first
set of comments presents those determined to be within the EIS scope, and the second set
presents those determined to be outside the scope of the EIS.
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1 S.7.1.1 Comments Determined To Be within EIS Scope
2
3 Disposal of GTCC LLR W and GTCC-like waste at the sites proposed in the
4 NOI should not be considered because these sites are still undergoing
5 cleanup. In addition, these sites either have regulatory conditions or site
6 characteristics (e.g., geology) that make them unsuitable for consideration in
7 the EIS.
8
9 The basis for proposing the sites to be considered in the NOI and evaluated in

10 the EIS was their mission compatibility, in the sense that all of these sites
11 have radioactive waste disposal operations as part of their current missions.
12 These sites are thus considered viable for analysis for disposal of this waste in
13 the EIS. The scope of the EIS includes the identification of potential disposal
14 sites and the evaluation of the feasibility and effectiveness of these sites for
15 hosting a safe disposal facility for GTCC LLRW and GTCC-like waste.
16
17 • The preferred alternative for disposal of GTCC LLRW and GTCC-like waste
18 should be a geologic repository.
19
20 Disposal at WIPP, a geologic repository, is one of the alternatives evaluated in
21 the EIS. In addition, DOE is evaluating alternative methods of disposal
22 (i.e., borehole, trench, and vault disposal). NRC regulations governing
23 disposal of GTCC LLRW contemplate that nongeologic disposal alternatives
24 may be approved (see 10 CFR 61.55(a)(2)(iv)).
25
26 More detailed characterization information should be provided on the waste
27 inventory, including the source of the waste, its location (by state), and its
28 specific characteristics. It is not clear how the volumes and activities for
29 stored and projected waste were developed, and the distinction between what
30 is considered stored versus what is considered projected is not clear either.
31 The sources of information and important assumptions used to develop this
32 information should be provided in the EIS, along with an indication of the
33 accuracy of the estimates.
34
35 The GTCC EIS and the supporting technical documents provide sufficient
36 characterization information on the wastes to allow for a comparative analysis
37 of the environmental impacts associated with disposal of these wastes. Details
38 on the approach used to develop the inventory information are provided in the
39 EIS and in supporting documents, including the identification of relevant
40 references. The Draft EIS provides information on the current location of
41 GTCC waste generators (e.g., Table S-2 of this Summary).
42
43 • The EIS should identify the quantity of mixed waste requiring disposal and
44 identify the process for working with the EPA and respective state agencies to
45 manage these wastes.
46
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1 The GTCC LLRW and GTCC-like waste inventory includes a very small
2 volume of mixed waste that may require disposal. It is assumed that the
3 generator of the waste will treat it to remove the hazardous waste
4 characteristic or obtain a waiver from the appropriate regulatory authority so
5 that the waste is no longer regulated as mixed waste. No mixed GTCC LLRW
6 or GTCC-like waste is assumed to be disposed of in the sites being evaluated
7 in the EIS. The volume of potential mixed waste is about 170 m3 (6,000 ft 3).
8
9 • What is the scope of the EIS and evaluation endpoints (e.g., period of time

10 with respect to risk of release)? The EIS should identify long-term monitoring
11 requirements for the disposal sites.
12
13 The scope of the EIS addresses all aspects associated with disposal of GTCC
14 LLRW and GTCC-like waste. Impacts are evaluated at the various time
15 periods associated with the actions needed to safely dispose of these wastes.
16 The long-term impacts on groundwater are evaluated for 10,000 years or to
17 the point of maximum dose and LCF risk, whichever is longer. The EIS
18 identifies the need for long-term monitoring of disposal sites, as appropriate.
19
20 The EIS should incorporate available site-specific data for the generic
21 commercial facility evaluations. In addition, the evaluation of the disposal of
22 GTCC LLR Wand GTCC-like waste in boreholes for all sites being evaluated
23 should be based on actual site data.
24
25 Site-specific data were used to identify the important parameters necessary to
26 site and operate a disposal facility for GTCC wastes at arid and humid generic
27 sites. The analyses of the various disposal technologies (including the use of
28 boreholes) in the EIS were based on actual site data to the extent necessary to
29 provide defensible evaluations. A site-specific evaluation would be done in a
30 subsequent NEPA review as appropriate.
31
32 • Consultation with tribal nations should be initiated early in the process.
33
34 Consultations with the various tribal nations have been initiated and are
35 ongoing, as reflected in the EIS.
36
37 The EIS should identify all federal and state agencies and any jurisdictional
38 authority by law and/or special expertise. Also, the EIS should address all
39 pertinent regulatory issues and standards, including NRC regulation of a
40 facility at a DOE site.
41
42 The EPA is a cooperating agency on the EIS because of its expertise in
43 radiation protection. The NRC is a commenting agency'. Pertinent regulatory
44 issues and standards associated with disposal of GTCC LLRW and GTCC-
45 like waste are addressed in the EIS.
46
47

S-64



Drqft 4TCC EIS Summaty

1 S.7.1.2 Comments Determined To Be outside EIS Scope
2
3 • In addition to considering disposal at WIPP in the EIS, efforts should be
4 initiated to site and construct a new geologic repository for GTCC LLR W and
5 GTCC-like waste in case this repository is not acceptable.
6
7 As discussed in the NOT (72 FR 40135), DOE does not plan to evaluate an
8 additional deep geologic repository facility because siting another deep
9 geologic repository facility for GTCC LLRW and GTCC-like waste would be

10 impractical due to the cost and time involved and the relatively small volume
11 of GTCC LLRW and GTCC-like waste.
12
13 Hardened on-site storage (HOSS) should be added to the alternatives
14 evaluated in the EIS. In addition, HOSS should be the preferred alternative.
15
16 HOSS and other waste storage approaches beyond the No Action Alternative
17 are considered to be outside the scope of the EIS because they do not meet the
18 purpose and need for agency action. Consistent with Congressional direction
19 in Section 631 of the Energy Policy Act of 2005, DOE plans to complete an
20 EIS and a ROD for a permanent disposal facility for this waste, not for long-
21 term storage options. In addition, the No Action Alternative evaluates storage
22 of this waste consistent with ongoing practices.
23
24 • The EIS should include disposal options for Class B and Class C LLR W in its
25 scope.
26
27 Inclusion of Class B and Class C LLRW is beyond the scope of the EIS. DOE
28 is responsible under the LLRWPAA for the disposal of GTCC LLRW and
29 DOE wastes. States and Compacts are responsible for the disposal of Class A,
30 B, and C LLRW.
31
32 ° The GTCC LLR W inventory needs to be expanded to address the disposal and
33 possible consolidation and concentration of Class B and Class C LLR W by
34 commercial nuclear utilities, resulting in additional GTCC LLR W.
35
36 The waste inventory is based on the best available information on GTCC
37 LLRW, and it considers utility waste resulting from decommissioning
38 activities. Data on the GTCC LLRW that might be generated by the
39 concentration and consolidation of Class B and Class C LLRW are difficult to
40 ascertain at this time because of the speculative nature of these events. The
41 uncertainty that would be introduced in the EIS process by including this
42 potential volume is not warranted.
43
44 • Additional radioactive wastes should not continue to be produced until there
45 is a waste disposal solution for these materials.
46
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1 This issue is beyond the scope of the EIS, which is limited to the evaluation of
2 the potential environmental impacts from using various disposal options for
3 GTCC LLRW and GTCC-like waste.
4
5 The EIS should address the increased sensitivity of children, the elderly,
6 pregnant women, and women in general to radiation exposure. The analysis
7 should not be based on a reference man but on the reference family concept.
8 In addition to radiation doses, estimates of the cancer risks should be
9 provided in the EIS to allow for a comparison to EPA carcinogenic risk

10 standards.
11
12 The concerns with regard to the increased sensitivity of various elements of
13 the population are noted. The EIS presents a comparative analysis of the
14 potential radiation doses and LCF risks to members of the general public (as
15 represented by an adult receptor) from use of the various disposal alternatives
16 presented in the NOI. As such, the level of detail requested here is not
17 necessary for the purposes of the EIS, and the hazards associated with
18 management of these wastes are presented in terms of the annual dose and
19 LCF risk to a potentially exposed adult receptor.
20
21 The estimates for dose and LCF risk were based on a resident farmer receptor,
22 which is considered a conservative scenario that accounts for the largest
23 number of pathways of potential exposure. The primary pathway of concern,
24 however, is the ingestion of groundwater potentially contaminated with
25 radionuclides released from wastes at the proposed disposal facility. The
26 estimated dose and LCF risk to an adult receptor presented in the EIS are
27 considered conservative (relative to any other potential receptor) because the
28 ingestion rate assumed for water intake is the 90th percentile value for the
29 general public recommended by the EPA (i.e., two liters per day for 365 days
30 per year) (EPA 2000).
31
32 Follow-on NEPA evaluations will be conducted, as needed, to assess potential
33 human health impacts on a site-specific basis (accounting for sensitive
34 populations as applicable) when a disposal site or location is identified.
35
36 Further research on and/or investigation of other treatment and disposal
37 technologies currently being developed should be considered to ensure that
38 these wastes are managed safely. The hazards posed by GTCC LLR W and
39 GTCC-like waste are comparable to those from high-level radioactive wastes
40 and should be managed in a similar manner.
41
42 DOE does not believe further research on treatment and disposal technologies
43 is needed to ensure these wastes are safely managed and that disposal
44 complies with the LLRWPAA, which makes the federal government
45 responsible for the disposal of GTCC LLRW.
46
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1 S.7.2 How Can I Participate?
2
3 DOE is soliciting comments on the Draft EIS during a 120-day public comment period,
4 during which public hearings will be held to provide interested members of the public with
5 opportunities to learn more about the content of the Draft EIS, hear DOE representatives present
6 a summary of the results of the EIS analyses, ask clarifying questions, and provide oral and
7 written comments. The EIS website, http://www.gtcceis.anl.gov, provides detailed information
8 about the Draft EIS, public hearings, comment submission, and other pertinent information.
9

10
11 S.7.3 When and Where Are the Public Hearings?
12
13 Public hearing dates, times, and locations will be announced in the Federal Register, in
14 local newspapers, on the EIS website (http://www.gtcceis.anl.gov) and on the DOE NEPA
15 website (http://nepa.energy.gov).
16
17
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